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时空轨迹数据简介
• 由（位置，时间）对组成的序列，记录了车辆或个人的移动和出行行为

绪论 内容框架

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6
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时空轨迹数据简介

Ø用户签到(Check-in)轨迹数据
• 由用户对地点的访问记录构成
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时空轨迹数据简介

Ø手机信令轨迹数据
• 由手机在蜂窝网络基站间的切换记录构成

蜂窝网络基站
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时空轨迹数据简介

Ø车辆定位轨迹数据
• 由车载定位系统的记录点构成
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路网构成

数据定义介绍

Ø路网
• 支撑交通系统的核心要素，地理信息系统中的基础对象

<latexit sha1_base64="aT1WsET2zpKVKegfVqUO4P+Ht6s=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CkmttV6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuE0jqOiDgcd7M8zM82POlHacD2tpeWV1bb2wUdzc2t7ZLe3tt1WUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT67mfueeSsUicaenMfVCPBIsYARrI93SgTsolR37zHEvaqfIsZ0MGam7lTpyc6UMOZqD0nt/GJEkpEITjpXquU6svRRLzQins2I/UTTGZIJHtGeowCFVXpqdOkPHRhmiIJKmhEaZ+n0ixaFS09A3nSHWY/Xbm4t/eb1EB3UvZSJONBVksShIONIRmv+NhkxSovnUEEwkM7ciMsYSE23SKZoQvj5F/5N2xXZrdvWmWm5c5nEU4BCO4ARcOIcGXEMTWkBgBA/wBM8Wtx6tF+t10bpk5TMH8APW2ycuxY29</latexit>e1

<latexit sha1_base64="yQ5tbndOAGmbfpuBhmt+IAiYUy0=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CkmttV6k4MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuE0jqOiDgcd7M8zM82POlHacD2tpeWV1bb2wUdzc2t7ZLe3tt1WUSEJbJOKR7PpYUc4EbWmmOe3GkuLQ57TjT67mfueeSsUicaenMfVCPBIsYARrI93SQWVQKjv2meNe1E6RYzsZMlJ3K3Xk5koZcjQHpff+MCJJSIUmHCvVc51YeymWmhFOZ8V+omiMyQSPaM9QgUOqvDQ7dYaOjTJEQSRNCY0y9ftEikOlpqFvOkOsx+q3Nxf/8nqJDupeykScaCrIYlGQcKQjNP8bDZmkRPOpIZhIZm5FZIwlJtqkUzQhfH2K/iftiu3W7OpNtdy4zOMowCEcwQm4cA4NuIYmtIDACB7gCZ4tbj1aL9bronXJymcO4Aest08wSY2+</latexit>e2
<latexit sha1_base64="xpDF4NGd8dMvv4A8Lfdia9NoO4Y=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0jaWutFCl48VrQf0Iay2W7apZtN2N0IpfQnePGgiFd/kTf/jds0goo+GHi8N8PMPD/mTGnH+bByK6tr6xv5zcLW9s7uXnH/oK2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3K18Dv3VCoWiTs9jakX4pFgASNYG+mWDiqDYsmxzxz3olZBju2kSEndLdeRmyklyNAcFN/7w4gkIRWacKxUz3Vi7c2w1IxwOi/0E0VjTCZ4RHuGChxS5c3SU+foxChDFETSlNAoVb9PzHCo1DT0TWeI9Vj99hbiX14v0UHdmzERJ5oKslwUJBzpCC3+RkMmKdF8aggmkplbERljiYk26RRMCF+fov9Ju2y7Nbt6Uy01LrM48nAEx3AKLpxDA66hCS0gMIIHeIJni1uP1ov1umzNWdnMIfyA9fYJMc2Nvw==</latexit>e3

<latexit sha1_base64="z+rMq1MSAK+xp7FxwOgmUGmGrV0=">AAAB6nicdVBNS8NAEN34WetX1aOXxSJ4CkmttV6k4MVjRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuE0jqOiDgcd7M8zM82POlHacD2tpeWV1bb2wUdzc2t7ZLe3tt1WUSAotGvFIdn2igDMBLc00h24sgYQ+h44/uZr7nXuQikXiTk9j8EIyEixglGgj3cKgOiiVHfvMcS9qp9ixnQwZqbuVOnZzpYxyNAel9/4wokkIQlNOlOq5Tqy9lEjNKIdZsZ8oiAmdkBH0DBUkBOWl2akzfGyUIQ4iaUponKnfJ1ISKjUNfdMZEj1Wv725+JfXS3RQ91Im4kSDoItFQcKxjvD8bzxkEqjmU0MIlczciumYSEK1SadoQvj6FP9P2hXbrdnVm2q5cZnHUUCH6AidIBedowa6Rk3UQhSN0AN6Qs8Wtx6tF+t10bpk5TMH6Aest08zUY3A</latexit>e4

<latexit sha1_base64="CjyPPGjIVyGqOf9F8XX3i9E3yfA=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqW+tFCl48VrQf0Iay2U7apZtN2N0IpfQnePGgiFd/kTf/jds0goo+GHi8N8PMPD/mTGnH+bByK6tr6xv5zcLW9s7uXnH/oK2iRFJo0YhHsusTBZwJaGmmOXRjCST0OXT8ydXC79yDVCwSd3oagxeSkWABo0Qb6RYG1UGx5NhVx72onWHHdlKkpO6W69jNlBLK0BwU3/vDiCYhCE05UarnOrH2ZkRqRjnMC/1EQUzohIygZ6ggIShvlp46xydGGeIgkqaExqn6fWJGQqWmoW86Q6LH6re3EP/yeokO6t6MiTjRIOhyUZBwrCO8+BsPmQSq+dQQQiUzt2I6JpJQbdIpmBC+PsX/k3bZdmt25aZSalxmceTRETpGp8hF56iBrlETtRBFI/SAntCzxa1H68V6XbbmrGzmEP2A9fYJNNWNwQ==</latexit>e5

<latexit sha1_base64="te6BMzDxL7YAb5V2CJMGo5jwxD4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvHisaD+gDWWznbRLN5uwuymU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7mZ+a4xK81g+mUmCfkQHkoecUWOlx3HP65UrbtWdg6wSLycVyFHvlb+6/ZilEUrDBNW647mJ8TOqDGcCp6VuqjGhbEQH2LFU0gi1n81PnZIzq/RJGCtb0pC5+nsio5HWkyiwnRE1Q73szcT/vE5qwhs/4zJJDUq2WBSmgpiYzP4mfa6QGTGxhDLF7a2EDamizNh0SjYEb/nlVdK8qHpX1cuHy0rtNo+jCCdwCufgwTXU4B7q0AAGA3iGV3hzhPPivDsfi9aCk88cwx84nz8KXo2j</latexit>v1
<latexit sha1_base64="IKVRHkp+6wYt8JJ/vI2Fpb2XMrY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4k4MVjRPOAZAmzk9lkyOzsMtMbCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSRSGHTdbye3sbm1vZPfLeztHxweFY9PmiZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0d3cb425NiJWTzhJuB/RgRKhYBSt9DjuVXrFklt2FyDrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6UahRM8lmhmxqeUDaiA96xVNGIG3+6OHVGLqzSJ2GsbSkkC/X3xJRGxkyiwHZGFIdm1ZuL/3mdFMMbfypUkiJXbLkoTCXBmMz/Jn2hOUM5sYQyLeythA2ppgxtOgUbgrf68jppVsreVbn6UC3VbrM48nAG53AJHlxDDe6hDg1gMIBneIU3RzovzrvzsWzNOdnMKfyB8/kDC+KNpA==</latexit>v2 <latexit sha1_base64="jG1H3VqSI17kO9I3i8EG7jyxlA8=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S8OIxonlAsoTZyWwyZHZ2mekNhJBP8OJBEa9+kTf/xkmyB00saCiquunuChIpDLrut5NbW9/Y3MpvF3Z29/YPiodHDROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8G7mN0dcGxGrJxwn3I9oX4lQMIpWehx1L7vFklt25yCrxMtICTLUusWvTi9macQVMkmNaXtugv6EahRM8mmhkxqeUDakfd62VNGIG38yP3VKzqzSI2GsbSkkc/X3xIRGxoyjwHZGFAdm2ZuJ/3ntFMMbfyJUkiJXbLEoTCXBmMz+Jj2hOUM5toQyLeythA2opgxtOgUbgrf88ippXJS9q3LloVKq3mZx5OEETuEcPLiGKtxDDerAoA/P8ApvjnRenHfnY9Gac7KZY/gD5/MHDWaNpQ==</latexit>v3

<latexit sha1_base64="pv0nTXdlqdObNw3tNWxTemAXBcc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFLx4r2g9oQ9lsJ+3SzSbsbgol9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/NUaleSyfzCRBP6IDyUPOqLHS47hX7ZXKbsWdg6wSLydlyFHvlb66/ZilEUrDBNW647mJ8TOqDGcCp8VuqjGhbEQH2LFU0gi1n81PnZJzq/RJGCtb0pC5+nsio5HWkyiwnRE1Q73szcT/vE5qwhs/4zJJDUq2WBSmgpiYzP4mfa6QGTGxhDLF7a2EDamizNh0ijYEb/nlVdK8rHhXlepDtVy7zeMowCmcwQV4cA01uIc6NIDBAJ7hFd4c4bw4787HonXNyWdO4A+czx8O6o2m</latexit>v4

<latexit sha1_base64="nVMuXTNFJ0b7eLLwa4uLIfar6mE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfJwk4MVjRPOAZAmzk95kyOzsMjMbCCGf4MWDIl79Im/+jZNkD5pY0FBUddPdFSSCa+O6305ubX1jcyu/XdjZ3ds/KB4eNXScKoZ1FotYtQKqUXCJdcONwFaikEaBwGYwvJv5zREqzWP5ZMYJ+hHtSx5yRo2VHkfdy26x5JbdOcgq8TJSggy1bvGr04tZGqE0TFCt256bGH9CleFM4LTQSTUmlA1pH9uWShqh9ifzU6fkzCo9EsbKljRkrv6emNBI63EU2M6ImoFe9mbif147NeGNP+EySQ1KtlgUpoKYmMz+Jj2ukBkxtoQyxe2thA2ooszYdAo2BG/55VXSuCh7V+XKQ6VUvc3iyMMJnMI5eHANVbiHGtSBQR+e4RXeHOG8OO/Ox6I152Qzx/AHzucPEG6Npw==</latexit>v5

有向图

节点

路段

绪论 内容框架 研究内容 研究总结
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地点类型

数据定义介绍

Ø地点
• 地理信息系统中的静态组成部分，具有特定属性和含义的地点

<latexit sha1_base64="LGRwnU/HnUmGDu0YwI2yXFt+dls=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0hqrfVW9OKxBfsBbSib7aRdu9mE3Y1QSn+BFw+KePUnefPfuE0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJIUWjXgkuz5RwJmAlmaaQzeWQEKfQ8efXC/8zj1IxSJxq6cxeCEZCRYwSrSRmjAolhz73HEvq2fYsZ0UKam55Rp2M6WEMjQGxff+MKJJCEJTTpTquU6svRmRmlEO80I/URATOiEj6BkqSAjKm6WHzvGJUYY4iKQpoXGqfp+YkVCpaeibzpDosfrtLcS/vF6ig5o3YyJONAi6XBQkHOsIL77GQyaBaj41hFDJzK2YjokkVJtsCiaEr0/x/6Rdtt2qXWlWSvWrLI48OkLH6BS56ALV0Q1qoBaiCNADekLP1p31aL1Yr8vWnJXNHKIfsN4+AQq3jR0=</latexit>e

<latexit sha1_base64="84tu4HBNGr6NP9i+bhYuEmXwae8=">AAAB6HicdVBNSwMxEJ2tX7V+VT16CRbB05K1Reut6MVjC/YD2qVk02wbm80uSVYopb/AiwdFvPqTvPlvTNsVVPTBwOO9GWbmBYng2mD84eRWVtfWN/Kbha3tnd294v5BS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB+Hrut++Z0jyWt2aSMD8iQ8lDTomxUkP1iyXsli8tqgi7FYyxhzOCy8hz8QIlyFDvF997g5imEZOGCqJ118OJ8adEGU4FmxV6qWYJoWMyZF1LJYmY9qeLQ2foxCoDFMbKljRooX6fmJJI60kU2M6ImJH+7c3Fv7xuasKqP+UySQ2TdLkoTAUyMZp/jQZcMWrExBJCFbe3IjoiilBjsynYEL4+Rf+T1pnrnbuVRqVUu8riyMMRHMMpeHABNbiBOjSBAoMHeIJn5855dF6c12VrzslmDuEHnLdPNuiNOg==</latexit>r

<latexit sha1_base64="cpfTJkS0aJuavDxr5AjVR4A92n8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuiXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH1veM+Q==</latexit>

l
<latexit sha1_base64="cpfTJkS0aJuavDxr5AjVR4A92n8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuiXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH1veM+Q==</latexit>

l <latexit sha1_base64="yJxLjxJncsXjIC3rwjASMVgrQzg=">AAACBXicbVDLSgMxFM3UV62vUZe6CBahgpQZKepKCm5cVrAPaMeSSdM2NJMZkjtiGWbjxl9x40IRt/6DO//G9IFo64ELJ+fcS+49fiS4Bsf5sjILi0vLK9nV3Nr6xuaWvb1T02GsKKvSUISq4RPNBJesChwEa0SKkcAXrO4PLkd+/Y4pzUN5A8OIeQHpSd7llICR2vZ+Qdy2gN1DImQvPcY/LwLpUdvOO0VnDDxP3CnJoykqbfuz1QlpHDAJVBCtm64TgZcQBZwKluZasWYRoQPSY01DJQmY9pLxFSk+NEoHd0NlSgIeq78nEhJoPQx80xkQ6OtZbyT+5zVj6J57CZdRDEzSyUfdWGAI8SgS3OGKURBDQwhV3OyKaZ8oQsEElzMhuLMnz5PaSdE9LZauS/nyxTSOLNpDB6iAXHSGyugKVVAVUfSAntALerUerWfrzXqftGas6cwu+gPr4xun05it</latexit>

(llng, llat)

<latexit sha1_base64="l5tT0xP7Il0i0W5//boiiwRm2ng=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BItQQUoiRT1JwYvHCqYttKFstpN26WYTdjdCCf0NXjwo4tUf5M1/47bNQVsfDDzem2FmXpBwprTjfFuFtfWNza3idmlnd2//oHx41FJxKil6NOax7AREIWcCPc00x04ikUQBx3Ywvpv57SeUisXiUU8S9CMyFCxklGgjeVW8kOf9csWpOXPYq8TNSQVyNPvlr94gpmmEQlNOlOq6TqL9jEjNKMdpqZcqTAgdkyF2DRUkQuVn82On9plRBnYYS1NC23P190RGIqUmUWA6I6JHatmbif953VSHN37GRJJqFHSxKEy5rWN79rk9YBKp5hNDCJXM3GrTEZGEapNPyYTgLr+8SlqXNfeqVn+oVxq3eRxFOIFTqIIL19CAe2iCBxQYPMMrvFnCerHerY9Fa8HKZ47hD6zPH8u2jgU=</latexit>

(e, r)

<latexit sha1_base64="cpfTJkS0aJuavDxr5AjVR4A92n8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlpuiXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSvqh6l9Vas1ap3+RxFOEETuEcPLiCOtxBA1rAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MH1veM+Q==</latexit>

l
紫⽵院公园

经纬度
地点

POI地点

路段
地点

绪论 内容框架 研究内容 研究总结
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数据定义介绍

Ø时空轨迹
• 带时间戳的地点构成的序列

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

O

D

轨迹

起终点

Ø起终点
• 轨迹的起点和终点

绪论 内容框架 研究内容 研究总结
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时空轨迹数据挖掘

定位采集设备

基于位置的服务

Ø数据可用性强

产
生

支
撑

Ø关键性地位

流
量
预
测

异
常
检
测

路
径
规
划

下
游
时
空
数
据
挖
掘
任
务

时空轨迹数据

绪论 内容框架 研究内容 研究总结
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轨迹数据挖掘的下游任务

Ø面向地点的任务
• 重点关注地点的功能特征

地点分类 地点访问流量预测

绪论 内容框架 研究内容 研究总结
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轨迹数据挖掘的下游任务

Ø面向起终点的任务
• 重点关注起终点对应的出行目的与行程路线

起终点行程生成

绪论 内容框架 研究内容 研究总结

起终点旅行时间估计
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轨迹数据挖掘的下游任务

Ø面向轨迹序列的任务
• 重点关注轨迹的连续时空特征、出行目的、行程路线等

相似轨迹搜索

绪论 内容框架 研究内容 研究总结

轨迹预测

稀疏轨迹恢复

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6
<latexit sha1_base64="4QTj8/uitEB4W8QeVbYqFtR7MYo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1bupXt9fVxr1PI4inME5XIIHNWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAOnI2h</latexit>

t7

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

0:02:30

0:03:00

Points only in the dense trajectory

Points from the sparse trajectory

<latexit sha1_base64="fVltMaZDhzI/St6Qoic3JYxMvhQ=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyI+NgV3Lis0Be2Q7mTZtrQTGZIMkIp/Qs3LhRx69+482/MtLPQ1gOBwzn3knNPkAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2M7zK//cSU5rFsmEnC/AiHkoecorHSYy9CM6IoSKNfrrhVdw6ySrycVCBHvV/+6g1imkZMGipQ667nJsafojKcCjYr9VLNEqRjHLKupRIjpv3pPPGMnFllQMJY2ScNmau/N6YYaT2JAjuZJdTLXib+53VTE974Uy6T1DBJFx+FqSAmJtn5ZMAVo0ZMLEGquM1K6AgVUmNLKtkSvOWTV0nroupdVS8fLiu127yOIpzAKZyDB9dQg3uoQxMoSHiGV3hztPPivDsfi9GCk+8cwx84nz8coZCI</latexit>

T
<latexit sha1_base64="GoFXWGBnCdCYzogHdlEZSy7MNFw=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK6KjNSfOwKblxWaG1hOpRMmmlDM8mQ3BHK0M9w40IRt36NO//GTDsLbT0QOJxzLzn3hIngBlz32ymtrW9sbpW3Kzu7e/sH1cOjR6NSTVmHKqF0LySGCS5ZBzgI1ks0I3EoWDec3OV+94lpw5VswzRhQUxGkkecErCS348JjCkRuH0+qNbcujsHXiVeQWqoQGtQ/eoPFU1jJoEKYozvuQkEGdHAqWCzSj81LCF0QkbMt1SSmJkgm0ee4TOrDHGktH0S8Fz9vZGR2JhpHNrJPKJZ9nLxP89PIboJMi6TFJiki4+iVGBQOL8fD7lmFMTUEkI1t1kxHRNNKNiWKrYEb/nkVfJ4Wfeu6o2HRq15W9RRRifoFF0gD12jJrpHLdRBFCn0jF7RmwPOi/PufCxGS06xc4z+wPn8AYBdkLk=</latexit>

T 0
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时空轨迹数据挖掘

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

带时间戳的位置

人工
特征工程

速度 方向 流量 距离 …

传统机器学习算法 深度学习算法

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

带时间戳的位置

自动化
特征提取

隐式特征向量

• 深度学习算法能够自动化且有效地抽取轨迹数据的复杂特征

随机森林 支持向量机 … 循环神经网络 卷积神经网络 …

绪论 内容框架 研究内容 研究总结

轨迹数据 轨迹数据
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自监督学习

端到端学习 自监督学习

• 从无标签数据中提取监督信息，学习能在多种任务间迁移的自监督模型

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

端到端模型

<latexit sha1_base64="F2hTuXwY8jEjtbRtXVsx9s2R0QY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePGYgHlIsoTZSW8yZnZ2mZkVQsgXePGgiFc/yZt/4yTZgyYWNBRV3XR3BYng2rjut5NbW9/Y3MpvF3Z29/YPiodHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbmd+6wmV5rG8N+ME/YgOJA85o8ZK9YdeseSW3TnIKvEyUoIMtV7xq9uPWRqhNExQrTuemxh/QpXhTOC00E01JpSN6AA7lkoaofYn80On5MwqfRLGypY0ZK7+npjQSOtxFNjOiJqhXvZm4n9eJzXhtT/hMkkNSrZYFKaCmJjMviZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv+eVV0rwoe5flSr1Sqt5kceThBE7hHDy4gircQQ0awADhGV7hzXl0Xpx352PRmnOymWP4A+fzB7d2jN0=</latexit>

Y

特定任务的
下游标签数据

监督信息

⽆标签轨迹数据

预测

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

⾃监督任务

⾃监督模型
⾃监督信息

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

⽆标签轨迹数据

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

绪论 内容框架 研究内容 研究总结
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自监督学习
• 在自然语言与视觉领域已被广泛用于强化模型的理解能力与泛化性能

绪论 内容框架 研究内容 研究总结

基于掩码的自然语言理解基于上下文的自然语言理解

基于自回归生成的自然语言理解 基于对比学习的语言-视觉理解
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上
下
文
关
联
性

轨迹自监督学习

绪论 内容框架 研究内容 研究总结

• 时空轨迹与自然语言具有相似性

The proposed method can incorporate temporal information …

The proposed method can       fuse   temporal information …

上下文 目标 上下文

…     → 学苑⾷堂     →   知⾏⼤厦    → 学⽣活动中⼼ → …

…     → 学苑⾷堂     →   科技⼤厦    → 学⽣活动中⼼ → …

自然语言

时空轨迹

序
列
性 <latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1
<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1
<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4

<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6时空轨迹

自然语言 Self-supervised Learning of Spatial-temporal Trajectory Data
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轨迹自监督学习的挑战
• 设计自监督学习方案，有效、全面挖掘轨迹数据中包含的多方面信息

支
撑

流
量
预
测

异
常
检
测

路
径
规
划

下
游
时
空
数
据
挖
掘
应
用

轨迹数据

自
监
督
学
习

多方面信息

时间 (⼩时)

频
率

饭店 学校 住宅

访问时间信息 上下文关联性

①

②

<latexit sha1_base64="zFEPlOu8nGhuJqmVDr30fPKjgRY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3JQH5Qrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtqXNe+qVr+vVxrVPI4inME5VMGDa2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwD5AY2G</latexit>

l4

<latexit sha1_base64="64b7iDhsawk05vSFsFtQeLlhMqg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VBIt6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP3LfqnsVt05yCrxclKGHI1+6as3iFkaoTRMUK27npsYP6PKcCZwWuylGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2naEPwll9eJa2LqndVrd3XyvVKHkcBTuEMKuDBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD3fY2F</latexit>

l3

<latexit sha1_base64="NTEMo9AU8PoPfOYgkCBgTVbJ29g=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VJJS1GPBi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53nlBpHstHM03Qj+hI8pAzaqz0IAa1QansVt0FyDrxclKGHM1B6as/jFkaoTRMUK17npsYP6PKcCZwVuynGhPKJnSEPUsljVD72eLUGbm0ypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2naEPwVl9eJ+1a1buq1u/r5UYlj6MA53ABFfDgGhpwB01oAYMRPMMrvDnCeXHenY9l64aTz5zBHzifP/X5jYQ=</latexit>

l2

<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T离散轨迹

<latexit sha1_base64="FxE3+y3mlEaK3/kvhsryzbzAc3I=">AAAB9HicdVBLSwMxGMz6rPVV9eglWARPy26ttd6KXjxW6AvapWSz2TY0m6xJtlBKf4cXD4p49cd489+Y3a6gogMhw8z3kcn4MaNKO86HtbK6tr6xWdgqbu/s7u2XDg47SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kJvW7UyIVFbylZzHxIjTiNKQYaSN5A1+wQM0ic8HWsFR27AvHvaqdQ8d2MmSk7lbq0M2VMsjRHJbeB4HASUS4xgwp1XedWHtzJDXFjCyKg0SRGOEJGpG+oRxFRHnzLPQCnholgKGQ5nANM/X7xhxFKk1mJiOkx+q3l4p/ef1Eh3VvTnmcaMLx8qEwYVALmDYAAyoJ1mxmCMKSmqwQj5FEWJueiqaEr5/C/0mnYrs1u3pXLTeu8zoK4BicgDPggkvQALegCdoAg3vwAJ7AszW1Hq0X63U5umLlO0fgB6y3T+uckjc=</latexit>

T连续路径

恢复

<latexit sha1_base64="X03nizQJXjHWDp37tF52rFWFdpE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQy8Qbni1twFyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+3LmndVq9/XK41qHkcRzuAcquDBNTTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP/R1jYM=</latexit>

l1

连续时空信息

A

B

9:00时⾸选⾏程
私⼈旅⾏

18:00时⾸选⾏程
公共运输

行程信息

绪论 内容框架 研究内容 研究总结
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轨迹中的多方面信息
• 上下文信息：目标地点在轨迹中的相邻地点所体现的信息

①

学⽣宿舍 知⾏⼤厦 学⽣⾷堂

②

学⽣宿舍 科技⼤厦 学⽣⾷堂

①

②

不同地点的功能相似性 同一地点的多功能性

绪论 内容框架 研究内容 研究总结
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轨迹中的多方面信息
• 访问时间信息：地点在轨迹中被访问的时间所体现的信息

访问频率

停留时长

①

②

相对访问时间差反映的特征
时间 (⼩时)

频
率

饭店 学校 住宅

绝对访问时间反映的特征

绪论 内容框架 研究内容 研究总结
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轨迹中的多方面信息
• 行程信息：轨迹序列所对应的某次行程中包含的信息

<latexit sha1_base64="tCo4nesZLhVMsFZnQ6S7Jn8sbeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvHizov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBzuWNfA==</latexit>

O1

<latexit sha1_base64="a4riF6fn9IV+H53U31gNldtZL+s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMU9OCxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHm57Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBndQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBviONcQ==</latexit>

D1

<latexit sha1_base64="XY8gYEYtgRV574pau2hhsztf5x4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4k4MWbEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8f0GmNfQ==</latexit>

O2

<latexit sha1_base64="19dMYkgj02cSQ28kj2nJdtShqcs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4koAePEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjtVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanAHdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fv6eNcg==</latexit>

D2

<latexit sha1_base64="uR8FKKByoezmbW12TyN7yG6BAZQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S8OLNiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjrnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEWalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/0e2Nfg==</latexit>

O3

<latexit sha1_base64="V+qe67T3NxbIhbUj8AgGS5pHxtw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S0IPHiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjtnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEOalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/wSuNcw==</latexit>

D3

<latexit sha1_base64="YUqRdBjq1LAKn2Tc6lf22HGK9Z8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFL96saD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD3e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4A03GNfw==</latexit>

O4

<latexit sha1_base64="qEUqrQZ+qmBRLEOdK5PY0YnZ+N4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFPXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD7e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowR3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4Awq+NdA==</latexit>

D4

<latexit sha1_base64="NlJ+EzuzJpoBkANONILxp4WDb5I=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGCaQttLJvtpl262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ219Y3Nru7RT3t3bPzisHB23TJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4dua3n7g2IlEPOEl5ENOhEpFgFK3kY9979PqVqltz5yCrxCtIFQo0+5Wv3iBhWcwVMkmN6XpuikFONQom+bTcywxPKRvTIe9aqmjMTZDPj52Sc6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQT5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7YheMsvr5LWZc27qtXv69VGvYijBKdwBhfgwTU04A6a4AMDAc/wCm+Ocl6cd+dj0brmFDMn8AfO5w8pU446</latexit>

t11

<latexit sha1_base64="poQsHFfBCP1h2IK4PQr8vnjsuW0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSj73LR69XrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLF+OPA==</latexit>

t13

<latexit sha1_base64="pcnBCTE+XBXTHOv8M44Zgzf0YcA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokE9Vjw4rGCaQttLJvtpl262YTdiVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXZVIYdN1vZ219Y3Nru7RT3t3bPzisHB03TZprxgOWylS3I2q4FIoHKFDydqY5TSLJW9Hodua3nrg2IlUPOM54mNCBErFgFK0UYM9/9HqVqltz5yCrxCtIFQo0epWvbj9lecIVMkmN6XhuhuGEahRM8mm5mxueUTaiA96xVNGEm3AyP3ZKzq3SJ3GqbSkkc/X3xIQmxoyTyHYmFIdm2ZuJ/3mdHOObcCJUliNXbLEoziXBlMw+J32hOUM5toQyLeythA2ppgxtPmUbgrf88ippXta8q5p/71frfhFHCU7hDC7Ag2uowx00IAAGAp7hFd4c5bw4787HonXNKWZO4A+czx8t5Y49</latexit>

t14

<latexit sha1_base64="BI60ljazvHi8jxWQDwEYCnV2ofM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/veY61frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKteOOw==</latexit>

t21

<latexit sha1_base64="qYTJXLQ753BNEshDGkLRuDv5eLc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2A9oY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKLRzUHmuDcsWtuguQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG88TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu1b1rqr1+3qlUc/jKMIZnMMleHANDbiDJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDLF2OPA==</latexit>

t22

<latexit sha1_base64="49ennKOSXpfPNCiyay5UdW7hWXc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/u1R69frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKtmOOw==</latexit>

t12

<latexit sha1_base64="h7qxHMz9w9+WXmCRmvt9vWoVsPY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbB/8Vjrlytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeOOPQ==</latexit>

t23

<latexit sha1_base64="7cA0N8gQoLAU0ZZ2BTYclh2Fynw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSjz3v8bJXrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLFuOPA==</latexit>

t31

<latexit sha1_base64="CX0m2Q4SwL8nv7c3q5t+kvBWNhk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe6z1yxW36s5BVomXkwrkaPbLX71BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mx87JWdWGZAw1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8Xw2s+ESlLkii0WhakkGJPZ52QgNGcoJ5ZQpoW9lbAR1ZShzadkQ/CWX14l7Yuqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fL2eOPg==</latexit>

t33

<latexit sha1_base64="6rjFq9C/u6cFlczq9e/yp/bN0Ek=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe7zolytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeGOPQ==</latexit>

t32

<latexit sha1_base64="w3VhP8QZ2VToYjOgmGa2/+jTMSc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQlqMeCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64ST27nfeWJK80Q+4DRlQUxGkkecEjSSjwPvsTGo1py6s4C9TtyC1KBAa1D96g8TmsVMIhVE657rpBjkRCGngs0q/UyzlNAJGbGeoZLETAf54tiZfWGUoR0lypREe6H+nshJrPU0Dk1nTHCsV725+J/XyzC6CXIu0wyZpMtFUSZsTOz55/aQK0ZRTA0hVHFzq03HRBGKJp+KCcFdfXmdtBt196ru3Xu1plfEUYYzOIdLcOEamnAHLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDL2mOPg==</latexit>

t24

<latexit sha1_base64="Y2UZ8DjFYnJG/J5d+Lq2tlfGzlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQa1GPBi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqu0XG+rdLa+sbmVnm7srO7t39QPTxq6SRTlPk0EYnqhEQzwSXzkaNgnVQxEoeCtcPx7cxvPzGleSIfcJKyICZDySNOCRrJx773eNmv1py6M4e9StyC1KBAs1/96g0SmsVMIhVE667rpBjkRCGngk0rvUyzlNAxGbKuoZLETAf5/NipfWaUgR0lypREe67+nshJrPUkDk1nTHCkl72Z+J/XzTC6CXIu0wyZpItFUSZsTOzZ5/aAK0ZRTAwhVHFzq01HRBGKJp+KCcFdfnmVtC7q7lXdu/dqDa+IowwncArn4MI1NOAOmuADBQ7P8ApvlrRerHfrY9FasoqZY/gD6/MHMO2OPw==</latexit>

t34

<latexit sha1_base64="StEAj34L3QDoorLzvlA64VFF6RI=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokULZ4KXjxWsB/QhrLZTtqlm2zYnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy6hUc2hyJZXuBMyAFDE0UaCETqKBRYGEdjC+nfntR9BGqPgBJwn4ERvGIhScoZW6PYQnzGo3rjvtl8puxZ2DrhIvJ2WSo9EvffUGiqcRxMglM6bruQn6GdMouIRpsZcaSBgfsyF0LY1ZBMbP5idP6blVBjRU2laMdK7+nshYZMwkCmxnxHBklr2Z+J/XTTGs+ZmIkxQh5otFYSopKjr7nw6EBo5yYgnjWthbKR8xzTjalIo2BG/55VXSuqx4V5XqfbVcr+ZxFMgpOSMXxCPXpE7uSIM0CSeKPJNX8uag8+K8Ox+L1jUnnzkhf+B8/gCmQZDO</latexit>

8:00

<latexit sha1_base64="Rea3VsWVI8J1b8cbS48MnKFfI0g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1btzabFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqUuQ0A==</latexit>

8:02

<latexit sha1_base64="hbIAmtr1x/W231TXxTJ5G4tJgMU=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN+7ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4ArdqQ0w==</latexit>

8:05

<latexit sha1_base64="+e8WXOhqhc0m6s8yaP40N9hhDrk=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokELZ4KXjxWsB+QhrLZbtqlm92wOxFL6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777aytb2xubZd2yrt7+weHlaPjtlGZpqxFlVC6GxHDBJesBRwE66aakSQSrBONb2d+55Fpw5V8gEnKwoQMJY85JWCloAfsCfL6jetP+5WqW3PnwKvEK0gVFWj2K1+9gaJZwiRQQYwJPDeFMCcaOBVsWu5lhqWEjsmQBZZKkjAT5vOTp/jcKgMcK21LAp6rvydykhgzSSLbmRAYmWVvJv7nBRnE9TDnMs2ASbpYFGcCg8Kz//GAa0ZBTCwhVHN7K6YjogkFm1LZhuAtv7xK2pc176rm3/vVhl/EUUKn6AxdIA9dowa6Q03UQhQp9Ixe0ZsDzovz7nwsWtecYuYE/YHz+QOsVZDS</latexit>

8:04

<latexit sha1_base64="ECdVSYUvbDH06TDRrIs6yCVqmRM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN97ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4Ar2CQ1A==</latexit>

8:15

<latexit sha1_base64="6iDte3FyEsl+2f+bwcKMKbXN50k=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexKscVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1brz6bFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpHNV9a6rtftapVnL4yiiM3SOLpGH6qiJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AsmqQ1g==</latexit>

8:17

<latexit sha1_base64="Ep5i25lmpu3MTyFX3c7YBsllHw0=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexq0eqp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70OqDgcd7M8zMCxPBDbjul1NYWV1b3yhulra2d3b3yvsHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCcc38z8zgPThit5D5OEBTEZSh5xSsBKfg/YI2T16/Orab9ccavuHPgv8XJSQTma/fJnb6BoGjMJVBBjfM9NIMiIBk4Fm5Z6qWEJoWMyZL6lksTMBNn85Ck+scoAR0rbkoDn6s+JjMTGTOLQdsYERmbZm4n/eX4KUT3IuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy//Je2zqndRrd3VKo1aHkcRHaFjdIo8dIka6BY1UQtRpNATekGvDjjPzpvzvmgtOPnMIfoF5+MbuICQ2g==</latexit> 8:
39

<latexit sha1_base64="CQXWQ0QQ8S7ZGYIiIgnpn1DvfI4=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1bmrubFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqU2Q0A==</latexit>

8:20

<latexit sha1_base64="gffWwJuCLvhg58XAWR3SJw+2YDI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4du63n1BpnsgHM0kxiOlQ8ogzaqzki7736PXLFbfqLkDWiZeTCuRo9stfvUHCshilYYJq3fXc1ARTqgxnAmelXqYxpWxMh9i1VNIYdTBdHDsjF1YZkChRtqQhC/X3xJTGWk/i0HbG1Iz0qjcX//O6mYnqwZTLNDMo2XJRlAliEjL/nAy4QmbExBLKFLe3EjaiijJj8ynZELzVl9dJ66rqXVdr97VKo57HUYQzOIdL8OAGGnAHTfCBAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDHkeONg==</latexit>

l11

<latexit sha1_base64="/3Xjfl9o4nOsvs0D9PnaJaSiqLw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/veY7VfKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH8uONw==</latexit>

l21
<latexit sha1_base64="AksiW9mrJiJ8/7TlyWSE1FUwN+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5ouc9XvVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIU+OOA==</latexit>

l31

<latexit sha1_base64="uwguUPmscKcBmaaPxwkt04zqP7Q=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/arj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHIVGOOA==</latexit>

l22

<latexit sha1_base64="NUO0YI/pmECaauyQjSXcS9dsCq0=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPV4NyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLVjjk=</latexit>

l32

<latexit sha1_base64="QqnQRmu3Mlv68uvucK91mWIH7Qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5onf16PVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIVOOOA==</latexit>

l13

<latexit sha1_base64="X1UVRZnZ0HTC674NbzdnTtKMTnU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD64eqwNyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLXjjk=</latexit>

l23
<latexit sha1_base64="rIIPCEc609UGRzzcM41fOA8IcO8=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPdYG5YpbdRdA68TLSQVytAblr/5QkjSmwhCOte55bmKCDCvDCKezUj/VNMFkgke0Z6nAMdVBtjh2hi6sMkSRVLaEQQv190SGY62ncWg7Y2zGetWbi/95vdREjSBjIkkNFWS5KEo5MhLNP0dDpigxfGoJJorZWxEZY4WJsfmUbAje6svrpH1V9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASRbjjo=</latexit>

l33

<latexit sha1_base64="jv8CQ0H6LJhPqpC6kZ7Ja0At1QE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nt3O//cS1EbF6wGnCg4iOlBgKRtFKvuzXHr1+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lOyIXirL6+T1lXVu67W7muVRj2PowhncA6X4MENNOAOmuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHItmOOQ==</latexit>

l14

<latexit sha1_base64="yp9dR2GnjwhC6E4rcALJVD8aZhA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/Zrj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHJF2OOg==</latexit>

l24

<latexit sha1_base64="OMfh4Jq43WKIBMCm7jsU7OxEAx0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbTbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjpumiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7cxvPXFtRKIecJzyIKYDJSLBKFrJl73q41WvVHYr7hxklXg5KUOORq/01e0nLIu5QiapMR3PTTGYUI2CST4tdjPDU8pGdMA7lioacxNM5sdOyblV+iRKtC2FZK7+npjQ2JhxHNrOmOLQLHsz8T+vk2FUCyZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lO0IXjLL6+S5mXFu65U76vlei2PowCncAYX4MEN1OEOGuADAwHP8ApvjnJenHfnY9G65uQzJ/AHzucPJeGOOw==</latexit>

l34

<latexit sha1_base64="is8pkMDHgdHjEpWqSO9DOLapxZ0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/vVR69fKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH82ONw==</latexit>

l12

行程信息与旅行时间的关联性

A

B

9:00时⾸选⾏程
私⼈旅⾏

18:00时⾸选⾏程
公共运输

行程信息与路线偏好的关联性

绪论 内容框架 研究内容 研究总结
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轨迹自监督学习的挑战
• 有效融合轨迹数据中的多方面信息，灵活适应输入输出轨迹形式

多方面信息

时间 (⼩时)

频
率

饭店 学校 住宅

访问时间信息 上下文关联性

①

②

<latexit sha1_base64="zFEPlOu8nGhuJqmVDr30fPKjgRY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3JQH5Qrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtqXNe+qVr+vVxrVPI4inME5VMGDa2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwD5AY2G</latexit>

l4

<latexit sha1_base64="64b7iDhsawk05vSFsFtQeLlhMqg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VBIt6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP3LfqnsVt05yCrxclKGHI1+6as3iFkaoTRMUK27npsYP6PKcCZwWuylGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2naEPwll9eJa2LqndVrd3XyvVKHkcBTuEMKuDBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD3fY2F</latexit>

l3

<latexit sha1_base64="NTEMo9AU8PoPfOYgkCBgTVbJ29g=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VJJS1GPBi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53nlBpHstHM03Qj+hI8pAzaqz0IAa1QansVt0FyDrxclKGHM1B6as/jFkaoTRMUK17npsYP6PKcCZwVuynGhPKJnSEPUsljVD72eLUGbm0ypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2naEPwVl9eJ+1a1buq1u/r5UYlj6MA53ABFfDgGhpwB01oAYMRPMMrvDnCeXHenY9l64aTz5zBHzifP/X5jYQ=</latexit>

l2

<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T离散轨迹

<latexit sha1_base64="FxE3+y3mlEaK3/kvhsryzbzAc3I=">AAAB9HicdVBLSwMxGMz6rPVV9eglWARPy26ttd6KXjxW6AvapWSz2TY0m6xJtlBKf4cXD4p49cd489+Y3a6gogMhw8z3kcn4MaNKO86HtbK6tr6xWdgqbu/s7u2XDg47SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kJvW7UyIVFbylZzHxIjTiNKQYaSN5A1+wQM0ic8HWsFR27AvHvaqdQ8d2MmSk7lbq0M2VMsjRHJbeB4HASUS4xgwp1XedWHtzJDXFjCyKg0SRGOEJGpG+oRxFRHnzLPQCnholgKGQ5nANM/X7xhxFKk1mJiOkx+q3l4p/ef1Eh3VvTnmcaMLx8qEwYVALmDYAAyoJ1mxmCMKSmqwQj5FEWJueiqaEr5/C/0mnYrs1u3pXLTeu8zoK4BicgDPggkvQALegCdoAg3vwAJ7AszW1Hq0X63U5umLlO0fgB6y3T+uckjc=</latexit>

T连续路径

恢复

<latexit sha1_base64="X03nizQJXjHWDp37tF52rFWFdpE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQy8Qbni1twFyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+3LmndVq9/XK41qHkcRzuAcquDBNTTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP/R1jYM=</latexit>

l1

连续时空信息

A

B

9:00时⾸选⾏程
私⼈旅⾏

18:00时⾸选⾏程
公共运输

行程信息

绪论 内容框架 研究内容 研究总结

轨迹嵌入向量

生成模型

…

融
合

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6
<latexit sha1_base64="4QTj8/uitEB4W8QeVbYqFtR7MYo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1bupXt9fVxr1PI4inME5XIIHNWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAOnI2h</latexit>

t7

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

0:02:30

0:03:00

原始轨迹

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1
0:00:00

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

轨迹预测：
部分历史轨迹点

起终点旅行时间估计：
起点，终点，出发时间

通用轨迹
自监督模型

旅行时间

未来轨迹点

多种输入形式
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国内外研究概况

Ø基于词嵌入的方法

查表式嵌入层

Ø模型
• 原始特征+全连接层
• one-hot向量+全连接层

Ø不足
• 通常需要端到端训练
• 未考虑地点间功能相似性

分布式嵌入

Ø模型
• 基于word2vec模型

Ø不足
• 未融入访问时间信息
• 未考虑地点的动态上下文环境
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[6] T. Shimizu, T. Yabe, and K. Tsubouchi, “Learning Fine Grained Place Embeddings with Spatial Hierarchy from Human Mobility Trajectories.” arXiv, Feb. 05, 2020. Accessed: Jul. 12, 2022. [Online]. Available: 
http://arxiv.org/abs/2002.02058
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国内外研究概况

Ø基于生成模型的方法

行程生成模型

Ø模型
• 基于传统算法的行程规划模型
• 基于学习的起终点对应行程生成模型

Ø不足
• 未从轨迹数据中挖掘行程信息
• 未考虑轨迹噪音与异常值的干扰

[1] H. Yuan, G. Li, Z. Bao, and L. Feng, “Effective Travel Time Estimation: When Historical Trajectories over Road Networks Matter,” in Proceedings of the 2020 ACM SIGMOD International Conference on 
Management of Data, in SIGMOD ’20. New York, NY, USA: Association for Computing Machinery, Jun. 2020, pp. 2135–2149. doi: 10.1145/3318464.3389771.
[2] Y. Li, K. Fu, Z. Wang, C. Shahabi, J. Ye, and Y. Liu, “Multi-task Representation Learning for Travel Time Estimation,” in Proceedings of the 24th ACM SIGKDD International Conference on Knowledge Discovery & 
Data Mining, in KDD ’18. New York, NY, USA: Association for Computing Machinery, Jul. 2018, pp. 1695–1704. doi: 10.1145/3219819.3220033.
[3] Z. Zou, H. Yang, and A.-X. Zhu, “Estimation of Travel Time Based on Ensemble Method With Multi-Modality Perspective Urban Big Data,” IEEE Access, vol. 8, pp. 24819–24828, 2020, doi: 
10.1109/ACCESS.2020.2971008.
[4] S. Huang, Y. Wang, T. Zhao, and G. Li, “A Learning-based Method for Computing Shortest Path Distances on Road Networks,” in 2021 IEEE 37th International Conference on Data Engineering (ICDE), Apr. 2021, 
pp. 360–371. doi: 10.1109/ICDE51399.2021.00038.
[5] X. Li, G. Cong, and Y. Cheng, “Spatial Transition Learning on Road Networks with Deep Probabilistic Models,” in 2020 IEEE 36th International Conference on Data Engineering (ICDE), Apr. 2020, pp. 349–360. doi: 
10.1109/ICDE48307.2020.00037.

自编码模型

Ø模型
• 基于自编码框架
• 将轨迹压缩为轨迹嵌入向量

Ø不足
• 未全面建模轨迹的多方面信息

绪论 内容框架 研究内容 研究总结
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国内外研究概况

Ø基于对比学习的方法

Ø模型
• 利用对比学习强化特定任务性能

Ø不足
• 难以迁移至其他任务

Ø模型
• 基于对比学习框架学习轨迹嵌入向量

Ø不足
• 难以有效融合轨迹多方面信息
• 难以适配各种下游任务

端到端+对比学习模型 对比学习自监督模型

[1] F. Zhou, Y. Dai, Q. Gao, P. Wang, and T. Zhong, “Self-supervised human mobility learning for next location prediction and trajectory classification,” Knowledge-Based Systems, vol. 228, p. 107214, Sep. 2021, doi: 
10.1016/j.knosys.2021.107214.
[2] J. Jiang, D. Pan, H. Ren, X. Jiang, C. Li, and J. Wang, “Self-supervised Trajectory Representation Learning with Temporal Regularities and Travel Semantics.” arXiv, Nov. 21, 2022. doi: 10.48550/arXiv.2211.09510.
[3] T.-Y. Fu and W.-C. Lee, “Trembr: Exploring Road Networks for Trajectory Representation Learning,” ACM Trans. Intell. Syst. Technol., vol. 11, no. 1, pp. 1–25, Feb. 2020, doi: 10.1145/3361741.
[4] P. Yang, H. Wang, Y. Zhang, L. Qin, W. Zhang, and X. Lin, “T3S: Effective Representation Learning for Trajectory Similarity Computation,” in 2021 IEEE 37th International Conference on Data Engineering (ICDE), 
Chania, Greece: IEEE, Apr. 2021, pp. 2183–2188. doi: 10.1109/ICDE51399.2021.00221.
[5] X. Li, K. Zhao, G. Cong, C. S. Jensen, and W. Wei, “Deep Representation Learning for Trajectory Similarity Computation,” in 2018 IEEE 34th International Conference on Data Engineering (ICDE), Paris: IEEE, Apr. 
2018, pp. 617–628. doi: 10.1109/ICDE.2018.00062.
[6] A. Liu et al., “Representation Learning With Multi-Level Attention for Activity Trajectory Similarity Computation,” IEEE Trans. Knowl. Data Eng., vol. 34, no. 5, pp. 2387–2400, May 2022, doi: 
10.1109/TKDE.2020.3010022.
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4

⾯向通⽤模型的
轨迹⾃监督学习

通⽤
轨迹模型

灵活适配各种
下游任务的排列

轨迹的灵活排列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3扩展到
多功能

扩展到
点对

扩展到
序列

考虑动
态上下
⽂

考虑轨
迹对应
⾏程

考虑多
⽅⾯信
息

强化任
务适配
性能

数据与
技术
基础

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4

⾯向通⽤模型的
轨迹⾃监督学习

通⽤
轨迹模型

灵活适配各种
下游任务的排列

轨迹的灵活排列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3扩展到
多功能

扩展到
点对

扩展到
序列

考虑动
态上下
⽂

考虑轨
迹对应
⾏程

考虑多
⽅⾯信
息

强化任
务适配
性能

数据与
技术
基础

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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1-访问时间感知的轨迹自监督学习方法

Ø挑战
• 从轨迹中上下文信息和访问时间信息提取地点的功能特征

时间 (⼩时)

频
率

饭店 学校 住宅

访问时间分布与地点功能的关联性 word2vec对上下文的建模

• word2vec自监督学习框架能够对上下文关联性进行建模，但忽略了访问时间信息

①

②

学⽣宿舍 知⾏⼤厦 学⽣⾷堂

学⽣宿舍 科技⼤厦 学⽣⾷堂

上下文与地点功能的关联性

绪论 内容框架 研究内容 研究总结
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1-访问时间感知的轨迹自监督学习方法

Ø时间感知的地点嵌入（TALE）模型
• 提出新颖的时间哈夫曼树结构，提取轨迹中的访问时间信息并融入地点嵌入向量

Huaiyu Wan, Yan Lin, et al. Pre-training time-aware location embeddings from spatial-temporal trajectories. IEEE Transactions on 
Knowledge and Data Engineering (TKDE), 2021, 34 (11), 5510-5523.

绪论 内容框架 研究内容 研究总结
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1-访问时间感知的轨迹自监督学习方法

Ø时间感知的地点嵌入（TALE）模型
• 提出时间软划分机制，进一步提升访问时间信息建模的准确性

时间哈夫曼树结构 时间软划分机制

绪论 内容框架 研究内容 研究总结
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1-访问时间感知的轨迹自监督学习方法

Ø实验设计

下游任务与下游预测模型

Ø 地点分类
• FC：全连接
网络

• kNN：聚类

Ø 轨迹预测
• GRU：循环
神经网络

• DeepMove

Ø 访问流量预测
• seq2seq：序列
预测框架

基线地点嵌入模型

• CBOW：基础word2vec模型
• Skip-gram：word2vec的另一种实现
• POI2Vec：融合了空间相关性的地点嵌入
• Geo-Teaser：融合了工作日/周末区分的地点嵌入

轨迹数据集

绪论 内容框架 研究内容 研究总结

• 用户签到数据
集

• 手机信令数据
集
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1-访问时间感知的轨迹自监督学习方法

Ø综合性能对比
• 所提出模型能够提升三种下游任务的准确率

位置分类任务性能比较

下一位置预测任务性能比较 访问流量预测任务性能比较

绪论 内容框架 研究内容 研究总结



35

1-访问时间感知的轨迹自监督学习方法

Ø超参数效果分析

绪论 内容框架 研究内容 研究总结
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1-访问时间感知的轨迹自监督学习方法

Ø嵌入向量可视化
• 为访问时间分布相似的地点学习相近的嵌入向量，将访问时间信息融入地点嵌入向量中

TA
LE

学
习
到
的
位
置
嵌
入
向
量

C
BO

W

学
习
到
的
位
置
嵌
入
向
量

绪论 内容框架 研究内容 研究总结
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4
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<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>
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<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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2-轨迹上下文感知的位置表示

Ø挑战
• 同一地点在不同上下文环境中体现不同的功能性

• 现有地点嵌入方法难以体现上下文环境的动态性

绪论 内容框架 研究内容 研究总结

上下文相似性体现的地点功能相似性 上下文环境体现的地点多功能性

①

②

学⽣宿舍 知⾏⼤厦 学⽣⾷堂

学⽣宿舍 科技⼤厦 学⽣⾷堂

①

②
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2-轨迹上下文感知的位置表示

Ø挑战
• 地点的两方面时间信息体现不同的特征

访问频率

停留时长

①

②

相对访问时间差反映的特征
时间 (⼩时)

频
率

饭店 学校 住宅

绝对访问时间反映的功能特征

• 现有地点嵌入方法难以建模相对访问时间差信息

绪论 内容框架 研究内容 研究总结



40

2-轨迹上下文感知的位置表示

Ø上下文与时间感知的地点嵌入（CTLE）模型
• 根据地点的上下文动态生成嵌入向量，学习更准确的位置表示
• 提出了基于Transformer的地点嵌入向量编码器，建模位置与上下文的动态关联性

① ②

嵌⼊向量1 嵌⼊向量2

CTLE的基本思想

编码层

需要预测的点

Transformer编
码
器

下游模型

地点嵌入向量编码器

Yan Lin, Huaiyu Wan, et al. Pre-training Context and Time Aware Location Embeddings from Spatial-Temporal Trajectories for User Next 
Location Prediction. The 35th AAAI Conference on Artificial Intelligence (AAAI), 2021, 35(5), 4241-4248.

绪论 内容框架 研究内容 研究总结
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2-轨迹上下文感知的位置表示

Ø上下文与时间感知的地点嵌入（CTLE）模型
• 提出建模绝对访问时间的掩码小时预训练任务，以及建模相对访问时间差的时间编码模块

时间编码地点嵌⼊

地点嵌入与时间编码模块

编码层

被遮掩的点

Transformer编
码
器

掩码小时预训练任务

绪论 内容框架 研究内容 研究总结
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2-轨迹上下文感知的位置表示

Ø实验设计

下游任务与下游预测模型

基线地点嵌入模型

• FC：全连接网络
• Skip-gram：word2vec的一种实现方案
• POI2Vec：融合了空间相关性的位置嵌入

轨迹数据集

绪论 内容框架 研究内容 研究总结

• 手机信令数据
集

• Geo-Teaser：融合了工作日/周末区分的位置嵌入
• TALE：研究内容1中提出的方法
• HIER：基于N-gram的位置嵌入

Ø 轨迹预测
• ST-RNN：融合时空特征的循环神经网络
• ERPP：时空点过程模型
• ST-LSTM：融合时空特征的长短期记忆模型
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2-轨迹上下文感知的位置表示

Ø实验结果
• 所提出模型能够提升轨迹预测任务的准确率

轨迹预测任务性能比较

组件分析

绪论 内容框架 研究内容 研究总结
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4

⾯向通⽤模型的
轨迹⾃监督学习

通⽤
轨迹模型

灵活适配各种
下游任务的排列

轨迹的灵活排列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3扩展到
多功能

扩展到
点对

扩展到
序列

考虑动
态上下
⽂

考虑轨
迹对应
⾏程

考虑多
⽅⾯信
息

强化任
务适配
性能

数据与
技术
基础

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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Ø挑战
• 从轨迹行程中挖掘旅行时间、路线偏好等信息

• 轨迹中包含噪音和异常值，影响模型建模轨迹行程的有效性

1 2 3 4

5 6 7 8

9 10 11 12<latexit sha1_base64="XY8gYEYtgRV574pau2hhsztf5x4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4k4MWbEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8f0GmNfQ==</latexit>

O2

<latexit sha1_base64="19dMYkgj02cSQ28kj2nJdtShqcs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4koAePEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjtVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanAHdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fv6eNcg==</latexit>

D2
<latexit sha1_base64="qYTJXLQ753BNEshDGkLRuDv5eLc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2A9oY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKLRzUHmuDcsWtuguQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG88TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu1b1rqr1+3qlUc/jKMIZnMMleHANDbiDJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDLF2OPA==</latexit>

t22

<latexit sha1_base64="49ennKOSXpfPNCiyay5UdW7hWXc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/u1R69frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKtmOOw==</latexit>

t12

<latexit sha1_base64="6rjFq9C/u6cFlczq9e/yp/bN0Ek=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe7zolytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeGOPQ==</latexit>

t32

1 2 3 4

5 6 7 8

9 10 11 12<latexit sha1_base64="tCo4nesZLhVMsFZnQ6S7Jn8sbeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvHizov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBzuWNfA==</latexit>

O1

<latexit sha1_base64="a4riF6fn9IV+H53U31gNldtZL+s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMU9OCxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHm57Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBndQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBviONcQ==</latexit>

D1

<latexit sha1_base64="NlJ+EzuzJpoBkANONILxp4WDb5I=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGCaQttLJvtpl262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ219Y3Nru7RT3t3bPzisHB23TJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4dua3n7g2IlEPOEl5ENOhEpFgFK3kY9979PqVqltz5yCrxCtIFQo0+5Wv3iBhWcwVMkmN6XpuikFONQom+bTcywxPKRvTIe9aqmjMTZDPj52Sc6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQT5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7YheMsvr5LWZc27qtXv69VGvYijBKdwBhfgwTU04A6a4AMDAc/wCm+Ocl6cd+dj0brmFDMn8AfO5w8pU446</latexit>

t11

<latexit sha1_base64="BI60ljazvHi8jxWQDwEYCnV2ofM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/veY61frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKteOOw==</latexit>

t21
<latexit sha1_base64="7cA0N8gQoLAU0ZZ2BTYclh2Fynw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSjz3v8bJXrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLFuOPA==</latexit>

t31

<latexit sha1_base64="uR8FKKByoezmbW12TyN7yG6BAZQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S8OLNiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjrnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEWalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/0e2Nfg==</latexit>

O3

<latexit sha1_base64="V+qe67T3NxbIhbUj8AgGS5pHxtw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S0IPHiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjtnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEOalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/wSuNcw==</latexit>

D3

<latexit sha1_base64="poQsHFfBCP1h2IK4PQr8vnjsuW0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSj73LR69XrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLF+OPA==</latexit>

t13

<latexit sha1_base64="h7qxHMz9w9+WXmCRmvt9vWoVsPY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbB/8Vjrlytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeOOPQ==</latexit>

t23
<latexit sha1_base64="CX0m2Q4SwL8nv7c3q5t+kvBWNhk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe6z1yxW36s5BVomXkwrkaPbLX71BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mx87JWdWGZAw1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8Xw2s+ESlLkii0WhakkGJPZ52QgNGcoJ5ZQpoW9lbAR1ZShzadkQ/CWX14l7Yuqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fL2eOPg==</latexit>

t33

<latexit sha1_base64="StEAj34L3QDoorLzvlA64VFF6RI=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokULZ4KXjxWsB/QhrLZTtqlm2zYnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy6hUc2hyJZXuBMyAFDE0UaCETqKBRYGEdjC+nfntR9BGqPgBJwn4ERvGIhScoZW6PYQnzGo3rjvtl8puxZ2DrhIvJ2WSo9EvffUGiqcRxMglM6bruQn6GdMouIRpsZcaSBgfsyF0LY1ZBMbP5idP6blVBjRU2laMdK7+nshYZMwkCmxnxHBklr2Z+J/XTTGs+ZmIkxQh5otFYSopKjr7nw6EBo5yYgnjWthbKR8xzTjalIo2BG/55VXSuqx4V5XqfbVcr+ZxFMgpOSMXxCPXpE7uSIM0CSeKPJNX8uag8+K8Ox+L1jUnnzkhf+B8/gCmQZDO</latexit>

8:00

<latexit sha1_base64="ECdVSYUvbDH06TDRrIs6yCVqmRM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN97ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4Ar2CQ1A==</latexit>

8:15

<latexit sha1_base64="Rea3VsWVI8J1b8cbS48MnKFfI0g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1btzabFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqUuQ0A==</latexit>

8:02

<latexit sha1_base64="6iDte3FyEsl+2f+bwcKMKbXN50k=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexKscVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1brz6bFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpHNV9a6rtftapVnL4yiiM3SOLpGH6qiJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AsmqQ1g==</latexit>

8:17

<latexit sha1_base64="hbIAmtr1x/W231TXxTJ5G4tJgMU=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN+7ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4ArdqQ0w==</latexit>

8:05

<latexit sha1_base64="CQXWQ0QQ8S7ZGYIiIgnpn1DvfI4=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1bmrubFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqU2Q0A==</latexit>

8:20
<latexit sha1_base64="gffWwJuCLvhg58XAWR3SJw+2YDI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4du63n1BpnsgHM0kxiOlQ8ogzaqzki7736PXLFbfqLkDWiZeTCuRo9stfvUHCshilYYJq3fXc1ARTqgxnAmelXqYxpWxMh9i1VNIYdTBdHDsjF1YZkChRtqQhC/X3xJTGWk/i0HbG1Iz0qjcX//O6mYnqwZTLNDMo2XJRlAliEjL/nAy4QmbExBLKFLe3EjaiijJj8ynZELzVl9dJ66rqXVdr97VKo57HUYQzOIdL8OAGGnAHTfCBAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDHkeONg==</latexit>

l11

<latexit sha1_base64="/3Xjfl9o4nOsvs0D9PnaJaSiqLw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/veY7VfKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH8uONw==</latexit>

l21 <latexit sha1_base64="AksiW9mrJiJ8/7TlyWSE1FUwN+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5ouc9XvVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIU+OOA==</latexit>

l31
<latexit sha1_base64="is8pkMDHgdHjEpWqSO9DOLapxZ0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/vVR69fKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH82ONw==</latexit>

l12

<latexit sha1_base64="uwguUPmscKcBmaaPxwkt04zqP7Q=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/arj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHIVGOOA==</latexit>

l22

<latexit sha1_base64="NUO0YI/pmECaauyQjSXcS9dsCq0=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPV4NyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLVjjk=</latexit>

l32

<latexit sha1_base64="QqnQRmu3Mlv68uvucK91mWIH7Qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5onf16PVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIVOOOA==</latexit>

l13

<latexit sha1_base64="X1UVRZnZ0HTC674NbzdnTtKMTnU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD64eqwNyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLXjjk=</latexit>

l23
<latexit sha1_base64="rIIPCEc609UGRzzcM41fOA8IcO8=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPdYG5YpbdRdA68TLSQVytAblr/5QkjSmwhCOte55bmKCDCvDCKezUj/VNMFkgke0Z6nAMdVBtjh2hi6sMkSRVLaEQQv190SGY62ncWg7Y2zGetWbi/95vdREjSBjIkkNFWS5KEo5MhLNP0dDpigxfGoJJorZWxEZY4WJsfmUbAje6svrpH1V9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASRbjjo=</latexit>

l33

相似但包含噪音的轨迹行程

1 2 3 4

5 6 7 8

9 10 11 12
<latexit sha1_base64="YUqRdBjq1LAKn2Tc6lf22HGK9Z8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFL96saD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD3e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4A03GNfw==</latexit>

O4

<latexit sha1_base64="qEUqrQZ+qmBRLEOdK5PY0YnZ+N4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFPXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD7e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowR3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4Awq+NdA==</latexit>

D4

<latexit sha1_base64="pcnBCTE+XBXTHOv8M44Zgzf0YcA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokE9Vjw4rGCaQttLJvtpl262YTdiVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXZVIYdN1vZ219Y3Nru7RT3t3bPzisHB03TZprxgOWylS3I2q4FIoHKFDydqY5TSLJW9Hodua3nrg2IlUPOM54mNCBErFgFK0UYM9/9HqVqltz5yCrxCtIFQo0epWvbj9lecIVMkmN6XhuhuGEahRM8mm5mxueUTaiA96xVNGEm3AyP3ZKzq3SJ3GqbSkkc/X3xIQmxoyTyHYmFIdm2ZuJ/3mdHOObcCJUliNXbLEoziXBlMw+J32hOUM5toQyLeythA2ppgxtPmUbgrf88ippXta8q5p/71frfhFHCU7hDC7Ag2uowx00IAAGAp7hFd4c5bw4787HonXNKWZO4A+czx8t5Y49</latexit>

t14
<latexit sha1_base64="w3VhP8QZ2VToYjOgmGa2/+jTMSc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQlqMeCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64ST27nfeWJK80Q+4DRlQUxGkkecEjSSjwPvsTGo1py6s4C9TtyC1KBAa1D96g8TmsVMIhVE657rpBjkRCGngs0q/UyzlNAJGbGeoZLETAf54tiZfWGUoR0lypREe6H+nshJrPU0Dk1nTHCsV725+J/XyzC6CXIu0wyZpMtFUSZsTOz55/aQK0ZRTA0hVHFzq03HRBGKJp+KCcFdfXmdtBt196ru3Xu1plfEUYYzOIdLcOEamnAHLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDL2mOPg==</latexit>

t24

<latexit sha1_base64="Y2UZ8DjFYnJG/J5d+Lq2tlfGzlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQa1GPBi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqu0XG+rdLa+sbmVnm7srO7t39QPTxq6SRTlPk0EYnqhEQzwSXzkaNgnVQxEoeCtcPx7cxvPzGleSIfcJKyICZDySNOCRrJx773eNmv1py6M4e9StyC1KBAs1/96g0SmsVMIhVE667rpBjkRCGngk0rvUyzlNAxGbKuoZLETAf5/NipfWaUgR0lypREe67+nshJrPUkDk1nTHCkl72Z+J/XzTC6CXIu0wyZpItFUSZsTOzZ5/aAK0ZRTAwhVHFzq01HRBGKJp+KCcFdfnmVtC7q7lXdu/dqDa+IowwncArn4MI1NOAOmuADBQ7P8ApvlrRerHfrY9FasoqZY/gD6/MHMO2OPw==</latexit>

t34
<latexit sha1_base64="+e8WXOhqhc0m6s8yaP40N9hhDrk=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokELZ4KXjxWsB+QhrLZbtqlm92wOxFL6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777aytb2xubZd2yrt7+weHlaPjtlGZpqxFlVC6GxHDBJesBRwE66aakSQSrBONb2d+55Fpw5V8gEnKwoQMJY85JWCloAfsCfL6jetP+5WqW3PnwKvEK0gVFWj2K1+9gaJZwiRQQYwJPDeFMCcaOBVsWu5lhqWEjsmQBZZKkjAT5vOTp/jcKgMcK21LAp6rvydykhgzSSLbmRAYmWVvJv7nBRnE9TDnMs2ASbpYFGcCg8Kz//GAa0ZBTCwhVHN7K6YjogkFm1LZhuAtv7xK2pc176rm3/vVhl/EUUKn6AxdIA9dowa6Q03UQhQp9Ixe0ZsDzovz7nwsWtecYuYE/YHz+QOsVZDS</latexit>

8:04

<latexit sha1_base64="Ep5i25lmpu3MTyFX3c7YBsllHw0=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexq0eqp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70OqDgcd7M8zMCxPBDbjul1NYWV1b3yhulra2d3b3yvsHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCcc38z8zgPThit5D5OEBTEZSh5xSsBKfg/YI2T16/Orab9ccavuHPgv8XJSQTma/fJnb6BoGjMJVBBjfM9NIMiIBk4Fm5Z6qWEJoWMyZL6lksTMBNn85Ck+scoAR0rbkoDn6s+JjMTGTOLQdsYERmbZm4n/eX4KUT3IuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy//Je2zqndRrd3VKo1aHkcRHaFjdIo8dIka6BY1UQtRpNATekGvDjjPzpvzvmgtOPnMIfoF5+MbuICQ2g==</latexit>

8:39

<latexit sha1_base64="jv8CQ0H6LJhPqpC6kZ7Ja0At1QE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nt3O//cS1EbF6wGnCg4iOlBgKRtFKvuzXHr1+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lOyIXirL6+T1lXVu67W7muVRj2PowhncA6X4MENNOAOmuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHItmOOQ==</latexit>

l14

<latexit sha1_base64="yp9dR2GnjwhC6E4rcALJVD8aZhA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/Zrj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHJF2OOg==</latexit>

l24

<latexit sha1_base64="OMfh4Jq43WKIBMCm7jsU7OxEAx0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbTbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjpumiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7cxvPXFtRKIecJzyIKYDJSLBKFrJl73q41WvVHYr7hxklXg5KUOORq/01e0nLIu5QiapMR3PTTGYUI2CST4tdjPDU8pGdMA7lioacxNM5sdOyblV+iRKtC2FZK7+npjQ2JhxHNrOmOLQLHsz8T+vk2FUCyZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lO0IXjLL6+S5mXFu65U76vlei2PowCncAYX4MEN1OEOGuADAwHP8ApvjnJenHfnY9G65uQzJ/AHzucPJeGOOw==</latexit>

l34

异常的轨迹行程

<latexit sha1_base64="tCo4nesZLhVMsFZnQ6S7Jn8sbeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvHizov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBzuWNfA==</latexit>

O1

<latexit sha1_base64="a4riF6fn9IV+H53U31gNldtZL+s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMU9OCxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHm57Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBndQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBviONcQ==</latexit>

D1

<latexit sha1_base64="XY8gYEYtgRV574pau2hhsztf5x4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4k4MWbEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8f0GmNfQ==</latexit>

O2

<latexit sha1_base64="19dMYkgj02cSQ28kj2nJdtShqcs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4koAePEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjtVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanAHdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fv6eNcg==</latexit>

D2

<latexit sha1_base64="uR8FKKByoezmbW12TyN7yG6BAZQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S8OLNiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjrnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEWalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/0e2Nfg==</latexit>

O3

<latexit sha1_base64="V+qe67T3NxbIhbUj8AgGS5pHxtw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S0IPHiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjtnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEOalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/wSuNcw==</latexit>

D3

<latexit sha1_base64="YUqRdBjq1LAKn2Tc6lf22HGK9Z8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFL96saD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD3e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4A03GNfw==</latexit>

O4

<latexit sha1_base64="qEUqrQZ+qmBRLEOdK5PY0YnZ+N4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFPXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD7e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowR3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4Awq+NdA==</latexit>

D4

<latexit sha1_base64="NlJ+EzuzJpoBkANONILxp4WDb5I=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGCaQttLJvtpl262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ219Y3Nru7RT3t3bPzisHB23TJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4dua3n7g2IlEPOEl5ENOhEpFgFK3kY9979PqVqltz5yCrxCtIFQo0+5Wv3iBhWcwVMkmN6XpuikFONQom+bTcywxPKRvTIe9aqmjMTZDPj52Sc6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQT5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7YheMsvr5LWZc27qtXv69VGvYijBKdwBhfgwTU04A6a4AMDAc/wCm+Ocl6cd+dj0brmFDMn8AfO5w8pU446</latexit>

t11

<latexit sha1_base64="poQsHFfBCP1h2IK4PQr8vnjsuW0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSj73LR69XrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLF+OPA==</latexit>

t13

<latexit sha1_base64="pcnBCTE+XBXTHOv8M44Zgzf0YcA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokE9Vjw4rGCaQttLJvtpl262YTdiVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXZVIYdN1vZ219Y3Nru7RT3t3bPzisHB03TZprxgOWylS3I2q4FIoHKFDydqY5TSLJW9Hodua3nrg2IlUPOM54mNCBErFgFK0UYM9/9HqVqltz5yCrxCtIFQo0epWvbj9lecIVMkmN6XhuhuGEahRM8mm5mxueUTaiA96xVNGEm3AyP3ZKzq3SJ3GqbSkkc/X3xIQmxoyTyHYmFIdm2ZuJ/3mdHOObcCJUliNXbLEoziXBlMw+J32hOUM5toQyLeythA2ppgxtPmUbgrf88ippXta8q5p/71frfhFHCU7hDC7Ag2uowx00IAAGAp7hFd4c5bw4787HonXNKWZO4A+czx8t5Y49</latexit>

t14

<latexit sha1_base64="BI60ljazvHi8jxWQDwEYCnV2ofM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/veY61frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKteOOw==</latexit>

t21

<latexit sha1_base64="qYTJXLQ753BNEshDGkLRuDv5eLc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2A9oY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKLRzUHmuDcsWtuguQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG88TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu1b1rqr1+3qlUc/jKMIZnMMleHANDbiDJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDLF2OPA==</latexit>

t22

<latexit sha1_base64="49ennKOSXpfPNCiyay5UdW7hWXc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/u1R69frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKtmOOw==</latexit>

t12

<latexit sha1_base64="h7qxHMz9w9+WXmCRmvt9vWoVsPY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbB/8Vjrlytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeOOPQ==</latexit>

t23

<latexit sha1_base64="7cA0N8gQoLAU0ZZ2BTYclh2Fynw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSjz3v8bJXrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLFuOPA==</latexit>

t31

<latexit sha1_base64="CX0m2Q4SwL8nv7c3q5t+kvBWNhk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe6z1yxW36s5BVomXkwrkaPbLX71BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mx87JWdWGZAw1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8Xw2s+ESlLkii0WhakkGJPZ52QgNGcoJ5ZQpoW9lbAR1ZShzadkQ/CWX14l7Yuqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fL2eOPg==</latexit>

t33

<latexit sha1_base64="6rjFq9C/u6cFlczq9e/yp/bN0Ek=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe7zolytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeGOPQ==</latexit>

t32

<latexit sha1_base64="w3VhP8QZ2VToYjOgmGa2/+jTMSc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQlqMeCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64ST27nfeWJK80Q+4DRlQUxGkkecEjSSjwPvsTGo1py6s4C9TtyC1KBAa1D96g8TmsVMIhVE657rpBjkRCGngs0q/UyzlNAJGbGeoZLETAf54tiZfWGUoR0lypREe6H+nshJrPU0Dk1nTHCsV725+J/XyzC6CXIu0wyZpMtFUSZsTOz55/aQK0ZRTA0hVHFzq03HRBGKJp+KCcFdfXmdtBt196ru3Xu1plfEUYYzOIdLcOEamnAHLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDL2mOPg==</latexit>

t24

<latexit sha1_base64="Y2UZ8DjFYnJG/J5d+Lq2tlfGzlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQa1GPBi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqu0XG+rdLa+sbmVnm7srO7t39QPTxq6SRTlPk0EYnqhEQzwSXzkaNgnVQxEoeCtcPx7cxvPzGleSIfcJKyICZDySNOCRrJx773eNmv1py6M4e9StyC1KBAs1/96g0SmsVMIhVE667rpBjkRCGngk0rvUyzlNAxGbKuoZLETAf5/NipfWaUgR0lypREe67+nshJrPUkDk1nTHCkl72Z+J/XzTC6CXIu0wyZpItFUSZsTOzZ5/aAK0ZRTAwhVHFzq01HRBGKJp+KCcFdfnmVtC7q7lXdu/dqDa+IowwncArn4MI1NOAOmuADBQ7P8ApvlrRerHfrY9FasoqZY/gD6/MHMO2OPw==</latexit>

t34

<latexit sha1_base64="StEAj34L3QDoorLzvlA64VFF6RI=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokULZ4KXjxWsB/QhrLZTtqlm2zYnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy6hUc2hyJZXuBMyAFDE0UaCETqKBRYGEdjC+nfntR9BGqPgBJwn4ERvGIhScoZW6PYQnzGo3rjvtl8puxZ2DrhIvJ2WSo9EvffUGiqcRxMglM6bruQn6GdMouIRpsZcaSBgfsyF0LY1ZBMbP5idP6blVBjRU2laMdK7+nshYZMwkCmxnxHBklr2Z+J/XTTGs+ZmIkxQh5otFYSopKjr7nw6EBo5yYgnjWthbKR8xzTjalIo2BG/55VXSuqx4V5XqfbVcr+ZxFMgpOSMXxCPXpE7uSIM0CSeKPJNX8uag8+K8Ox+L1jUnnzkhf+B8/gCmQZDO</latexit>

8:00

<latexit sha1_base64="Rea3VsWVI8J1b8cbS48MnKFfI0g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1btzabFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqUuQ0A==</latexit>

8:02

<latexit sha1_base64="hbIAmtr1x/W231TXxTJ5G4tJgMU=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN+7ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4ArdqQ0w==</latexit>

8:05

<latexit sha1_base64="+e8WXOhqhc0m6s8yaP40N9hhDrk=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokELZ4KXjxWsB+QhrLZbtqlm92wOxFL6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777aytb2xubZd2yrt7+weHlaPjtlGZpqxFlVC6GxHDBJesBRwE66aakSQSrBONb2d+55Fpw5V8gEnKwoQMJY85JWCloAfsCfL6jetP+5WqW3PnwKvEK0gVFWj2K1+9gaJZwiRQQYwJPDeFMCcaOBVsWu5lhqWEjsmQBZZKkjAT5vOTp/jcKgMcK21LAp6rvydykhgzSSLbmRAYmWVvJv7nBRnE9TDnMs2ASbpYFGcCg8Kz//GAa0ZBTCwhVHN7K6YjogkFm1LZhuAtv7xK2pc176rm3/vVhl/EUUKn6AxdIA9dowa6Q03UQhQp9Ixe0ZsDzovz7nwsWtecYuYE/YHz+QOsVZDS</latexit>

8:04

<latexit sha1_base64="ECdVSYUvbDH06TDRrIs6yCVqmRM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN97ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4Ar2CQ1A==</latexit>

8:15

<latexit sha1_base64="6iDte3FyEsl+2f+bwcKMKbXN50k=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexKscVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1brz6bFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpHNV9a6rtftapVnL4yiiM3SOLpGH6qiJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AsmqQ1g==</latexit>

8:17

<latexit sha1_base64="Ep5i25lmpu3MTyFX3c7YBsllHw0=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexq0eqp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70OqDgcd7M8zMCxPBDbjul1NYWV1b3yhulra2d3b3yvsHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCcc38z8zgPThit5D5OEBTEZSh5xSsBKfg/YI2T16/Orab9ccavuHPgv8XJSQTma/fJnb6BoGjMJVBBjfM9NIMiIBk4Fm5Z6qWEJoWMyZL6lksTMBNn85Ck+scoAR0rbkoDn6s+JjMTGTOLQdsYERmbZm4n/eX4KUT3IuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy//Je2zqndRrd3VKo1aHkcRHaFjdIo8dIka6BY1UQtRpNATekGvDjjPzpvzvmgtOPnMIfoF5+MbuICQ2g==</latexit> 8:
39

<latexit sha1_base64="CQXWQ0QQ8S7ZGYIiIgnpn1DvfI4=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1bmrubFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqU2Q0A==</latexit>

8:20

<latexit sha1_base64="gffWwJuCLvhg58XAWR3SJw+2YDI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4du63n1BpnsgHM0kxiOlQ8ogzaqzki7736PXLFbfqLkDWiZeTCuRo9stfvUHCshilYYJq3fXc1ARTqgxnAmelXqYxpWxMh9i1VNIYdTBdHDsjF1YZkChRtqQhC/X3xJTGWk/i0HbG1Iz0qjcX//O6mYnqwZTLNDMo2XJRlAliEjL/nAy4QmbExBLKFLe3EjaiijJj8ynZELzVl9dJ66rqXVdr97VKo57HUYQzOIdL8OAGGnAHTfCBAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDHkeONg==</latexit>

l11

<latexit sha1_base64="/3Xjfl9o4nOsvs0D9PnaJaSiqLw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/veY7VfKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH8uONw==</latexit>

l21
<latexit sha1_base64="AksiW9mrJiJ8/7TlyWSE1FUwN+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5ouc9XvVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIU+OOA==</latexit>

l31

<latexit sha1_base64="uwguUPmscKcBmaaPxwkt04zqP7Q=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/arj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHIVGOOA==</latexit>

l22

<latexit sha1_base64="NUO0YI/pmECaauyQjSXcS9dsCq0=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPV4NyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLVjjk=</latexit>

l32

<latexit sha1_base64="QqnQRmu3Mlv68uvucK91mWIH7Qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5onf16PVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIVOOOA==</latexit>

l13

<latexit sha1_base64="X1UVRZnZ0HTC674NbzdnTtKMTnU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD64eqwNyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLXjjk=</latexit>

l23
<latexit sha1_base64="rIIPCEc609UGRzzcM41fOA8IcO8=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPdYG5YpbdRdA68TLSQVytAblr/5QkjSmwhCOte55bmKCDCvDCKezUj/VNMFkgke0Z6nAMdVBtjh2hi6sMkSRVLaEQQv190SGY62ncWg7Y2zGetWbi/95vdREjSBjIkkNFWS5KEo5MhLNP0dDpigxfGoJJorZWxEZY4WJsfmUbAje6svrpH1V9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASRbjjo=</latexit>

l33

<latexit sha1_base64="jv8CQ0H6LJhPqpC6kZ7Ja0At1QE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nt3O//cS1EbF6wGnCg4iOlBgKRtFKvuzXHr1+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lOyIXirL6+T1lXVu67W7muVRj2PowhncA6X4MENNOAOmuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHItmOOQ==</latexit>

l14

<latexit sha1_base64="yp9dR2GnjwhC6E4rcALJVD8aZhA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/Zrj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHJF2OOg==</latexit>

l24

<latexit sha1_base64="OMfh4Jq43WKIBMCm7jsU7OxEAx0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbTbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjpumiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7cxvPXFtRKIecJzyIKYDJSLBKFrJl73q41WvVHYr7hxklXg5KUOORq/01e0nLIu5QiapMR3PTTGYUI2CST4tdjPDU8pGdMA7lioacxNM5sdOyblV+iRKtC2FZK7+npjQ2JhxHNrOmOLQLHsz8T+vk2FUCyZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lO0IXjLL6+S5mXFu65U76vlei2PowCncAYX4MEN1OEOGuADAwHP8ApvjnJenHfnY9G65uQzJ/AHzucPJeGOOw==</latexit>

l34

<latexit sha1_base64="is8pkMDHgdHjEpWqSO9DOLapxZ0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/vVR69fKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH82ONw==</latexit>

l12

行程信息与旅行时间的关联性

绪论 内容框架 研究内容 研究总结
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3-行程信息建模的轨迹自监督学习

Ø像素化轨迹
• 将轨迹行程表示为像素化轨迹（PiT），增强对轨迹点噪音和异常值的鲁棒性

像素化轨迹的特征通道

-1
1

1
-1

-1
1

-1

-1 -1

-1
0.0

-0.25

-1
-1

-0.2

-1

-1 -1

(2) ⼀天中的时间

-1
1.0

-1.0

-1
-1

-0.6

-1

-1 -1

轨迹 (1) 掩码

(3) 时间偏移

(1,1) (1,2) (1,3)

(2,1) (2,2) (2,3)

(3,1) (3,2) (3,3)

(1,1) (1,2) (1,3)

(2,1) (2,2) (2,3)

(3,1) (3,2) (3,3)

(1,1) (1,2) (1,3)

(2,1) (2,2) (2,3)

(3,1) (3,2) (3,3)

(1,1) (1,2) (1,3)

(2,1) (2,2) (2,3)

(3,1) (3,2) (3,3)

<latexit sha1_base64="ns2iFVOzD6wCYqNPZFu/hopvIq0=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexKUeup4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN6477ZcrbtWdA68SLycVlKPZL3/1BoqmMZNABTHG99wEgoxo4FSwaamXGpYQOiZD5lsqScxMkM1PnuIzqwxwpLQtCXiu/p7ISGzMJA5tZ0xgZJa9mfif56cQXQcZl0kKTNLFoigVGBSe/Y8HXDMKYmIJoZrbWzEdEU0o2JRKNgRv+eVV0r6oepfV2n2t0qjncRTRCTpF58hDV6iB7lATtRBFCj2jV/TmgPPivDsfi9aCk88coz9wPn8AqUqQ1A==</latexit>

9:00

<latexit sha1_base64="l1dN4Z0CXaYIIr7SadY03U8NHVk=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexqqdZTwYvHCvYDtkvJpmkbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZF8aCG3Ddbye3tr6xuZXfLuzs7u0fFA+PWkYlmrImVULpTkgME1yyJnAQrBNrRqJQsHY4vp357UemDVfyASYxCyIylHzAKQEr+V1gT5DWbi6r016x5JbdOfAq8TJSQhkaveJXt69oEjEJVBBjfM+NIUiJBk4Fmxa6iWExoWMyZL6lkkTMBOn85Ck+s0ofD5S2JQHP1d8TKYmMmUSh7YwIjMyyNxP/8/wEBtdBymWcAJN0sWiQCAwKz/7Hfa4ZBTGxhFDN7a2YjogmFGxKBRuCt/zyKmldlL1quXJfKdVrWRx5dIJO0Tny0BWqozvUQE1EkULP6BW9OeC8OO/Ox6I152Qzx+gPnM8ftvqQ3Q==</latexit>

9:36

<latexit sha1_base64="GstUFx8rjS2LH4mX9P8YkNOEdkQ=">AAAB83icbVBNS8NAEN3Ur1q/qh69BIvgqSSl+HUqePFYwX5AE8pmO2mXbjZhdyKW0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmBYngGh3n2yqsrW9sbhW3Szu7e/sH5cOjto5TxaDFYhGrbkA1CC6hhRwFdBMFNAoEdILx7czvPILSPJYPOEnAj+hQ8pAzikbyPIQnzNzajeNM++WKU3XmsFeJm5MKydHsl7+8QczSCCQyQbXuuU6CfkYVciZgWvJSDQllYzqEnqGSRqD9bH7z1D4zysAOY2VKoj1Xf09kNNJ6EgWmM6I40sveTPzP66UYXvkZl0mKINliUZgKG2N7FoA94AoYiokhlClubrXZiCrK0MRUMiG4yy+vknat6l5U6/f1SuM6j6NITsgpOScuuSQNckeapEUYScgzeSVvVmq9WO/Wx6K1YOUzx+QPrM8fEW6RCA==</latexit>

12:00

<latexit sha1_base64="d2g8/tYY9VuQUwHXh3GMUcS2aa4=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kqIVFwMYyovmA5Ah7m7lkyd7esbsnhCM/wcZCEVt/kZ3/xk1yhSY+GHi8N8PMvCARXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e3Mbz+h0jyWj2aSoB/RoeQhZ9RY6UH0vX654lbdOcgq8XJSgRyNfvmrN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrz2My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZfXiWti6p3Wa3d1yr1mzyOIpzAKZyDB1dQhztoQBMYDOEZXuHNEc6L8+58LFoLTj5zDH/gfP4A+nmNlw==</latexit>

l1

<latexit sha1_base64="xaAsFOWhbAtpQD3lwYzDE6QZL7M=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CUAuLgI1lRBMDyRH2NnPJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEiuDau++0U1tY3NreK26Wd3b39g/LhUVvHqWLYYrGIVSegGgWX2DLcCOwkCmkUCHwMxjcz//EJleaxfDCTBP2IDiUPOaPGSveiX+uXK27VnYOsEi8nFcjR7Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/NT52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIrP+MySQ1KtlgUpoKYmMz+JgOukBkxsYQyxe2thI2ooszYdEo2BG/55VXSrlW9i2r9rl5pXOdxFOEETuEcPLiEBtxCE1rAYAjP8ApvjnBenHfnY9FacPKZY/gD5/MH+/2NmA==</latexit>

l2

<latexit sha1_base64="Z6FiI3Xziqywha01fGhkDSb2mkk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe40qIVFwMYyovmA5Ah7m7lkyd7esbsnhCM/wcZCEVt/kZ3/xk1yhUYfDDzem2FmXpAIro3rfjmFldW19Y3iZmlre2d3r7x/0NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Gbmtx9RaR7LBzNJ0I/oUPKQM2qsdC/65/1yxa26c5C/xMtJBXI0+uXP3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzU6fkxCoDEsbKljRkrv6cyGik9SQKbGdEzUgvezPxP6+bmvDKz7hMUoOSLRaFqSAmJrO/yYArZEZMLKFMcXsrYSOqKDM2nZINwVt++S9pnVW9i2rtrlapX+dxFOEIjuEUPLiEOtxCA5rAYAhP8AKvjnCenTfnfdFacPKZQ/gF5+Mb/YGNmQ==</latexit>

l3

1 2 3 4

5 6 7 8

9 10 11 12

1 2 3 4

5 6 7 8

9 10 11 12<latexit sha1_base64="XY8gYEYtgRV574pau2hhsztf5x4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4k4MWbEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8f0GmNfQ==</latexit>

O2

<latexit sha1_base64="19dMYkgj02cSQ28kj2nJdtShqcs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyGoJ4koAePEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjtVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2LsrV+2qpdp3FkYcTOIVz8OASanAHdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fv6eNcg==</latexit>

D2
<latexit sha1_base64="qYTJXLQ753BNEshDGkLRuDv5eLc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2A9oY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1gNOE+xEdKREKRtFKLRzUHmuDcsWtuguQdeLlpAI5moPyV38YszTiCpmkxvQ8N0E/oxoFk3xW6qeGJ5RN6Ij3LFU04sbPFsfOyIVVhiSMtS2FZKH+nshoZMw0CmxnRHFsVr25+J/XSzG88TOhkhS5YstFYSoJxmT+ORkKzRnKqSWUaWFvJWxMNWVo8ynZELzVl9dJu1b1rqr1+3qlUc/jKMIZnMMleHANDbiDJrSAgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDLF2OPA==</latexit>

t22

<latexit sha1_base64="49ennKOSXpfPNCiyay5UdW7hWXc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/u1R69frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKtmOOw==</latexit>

t12

<latexit sha1_base64="6rjFq9C/u6cFlczq9e/yp/bN0Ek=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe7zolytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeGOPQ==</latexit>

t32

1 2 3 4

5 6 7 8

9 10 11 12<latexit sha1_base64="tCo4nesZLhVMsFZnQ6S7Jn8sbeM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMUvHizov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHu56Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBrdQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBzuWNfA==</latexit>

O1

<latexit sha1_base64="a4riF6fn9IV+H53U31gNldtZL+s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1JMU9OCxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3Uz91hMqzWP5aMYJ+hEdSB5yRo2VHm57Xq9ccavuDGSZeDmpQI56r/zV7ccsjVAaJqjWHc9NjJ9RZTgTOCl1U40JZSM6wI6lkkao/Wx26oScWKVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7IheIsvL5PmWdW7qJ7fn1dq13kcRTiCYzgFDy6hBndQhwYwGMAzvMKbI5wX5935mLcWnHzmEP7A+fwBviONcQ==</latexit>

D1

<latexit sha1_base64="NlJ+EzuzJpoBkANONILxp4WDb5I=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGCaQttLJvtpl262YTdiVBCf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXplIYdN1vZ219Y3Nru7RT3t3bPzisHB23TJJpxn2WyER3Qmq4FIr7KFDyTqo5jUPJ2+H4dua3n7g2IlEPOEl5ENOhEpFgFK3kY9979PqVqltz5yCrxCtIFQo0+5Wv3iBhWcwVMkmN6XpuikFONQom+bTcywxPKRvTIe9aqmjMTZDPj52Sc6sMSJRoWwrJXP09kdPYmEkc2s6Y4sgsezPxP6+bYXQT5EKlGXLFFouiTBJMyOxzMhCaM5QTSyjTwt5K2IhqytDmU7YheMsvr5LWZc27qtXv69VGvYijBKdwBhfgwTU04A6a4AMDAc/wCm+Ocl6cd+dj0brmFDMn8AfO5w8pU446</latexit>

t11

<latexit sha1_base64="BI60ljazvHi8jxWQDwEYCnV2ofM=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgobm1vbO8Xd0t7+weFR+fikZZJMM+6zRCa6E1LDpVDcR4GSd1LNaRxK3g7Ht3O//cS1EYl6wEnKg5gOlYgEo2glH/veY61frrhVdwGyTrycVCBHs1/+6g0SlsVcIZPUmK7nphhMqUbBJJ+VepnhKWVjOuRdSxWNuQmmi2Nn5MIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTC6CaZCpRlyxZaLokwSTMj8czIQmjOUE0so08LeStiIasrQ5lOyIXirL6+TVq3qXVXr9/VKo57HUYQzOIdL8OAaGnAHTfCBgYBneIU3RzkvzrvzsWwtOPnMKfyB8/kDKteOOw==</latexit>

t21
<latexit sha1_base64="7cA0N8gQoLAU0ZZ2BTYclh2Fynw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSjz3v8bJXrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLFuOPA==</latexit>

t31

<latexit sha1_base64="uR8FKKByoezmbW12TyN7yG6BAZQ=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S8OLNiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjrnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEWalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/0e2Nfg==</latexit>

O3

<latexit sha1_base64="V+qe67T3NxbIhbUj8AgGS5pHxtw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqUE8S0IPHiOYByRJmJ51kyOzsMjMrhCWf4MWDIl79Im/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwupn6zSdUmkfy0Yxj9EM6kLzPGTVWerjtnneLJbfszkCWiZeREmSodYtfnV7EkhClYYJq3fbc2PgpVYYzgZNCJ9EYUzaiA2xbKmmI2k9np07IiVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvpXfsplnBiUbL6onwhiIjL9m/S4QmbE2BLKFLe3EjakijJj0ynYELzFl5dJ46zsXZQr95VS9TqLIw9HcAyn4MElVOEOalAHBgN4hld4c4Tz4rw7H/PWnJPNHMIfOJ8/wSuNcw==</latexit>

D3

<latexit sha1_base64="poQsHFfBCP1h2IK4PQr8vnjsuW0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj25nfeuLaiEQ94DjlQUwHSkSCUbSSj73LR69XrrhVdw6ySrycVCBHo1f+6vYTlsVcIZPUmI7nphhMqEbBJJ+WupnhKWUjOuAdSxWNuQkm82On5MwqfRIl2pZCMld/T0xobMw4Dm1nTHFolr2Z+J/XyTC6CSZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lOyIXjLL6+S5kXVu6rW7muVei2PowgncArn4ME11OEOGuADAwHP8ApvjnJenHfnY9FacPKZY/gD5/MHLF+OPA==</latexit>

t13

<latexit sha1_base64="h7qxHMz9w9+WXmCRmvt9vWoVsPY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lqUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbB/8Vjrlytu1Z2DrBIvJxXI0eyXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a6miETd+Nj92Ss6sMiBhrG0pJHP190RGI2MmUWA7I4ojs+zNxP+8borhtZ8JlaTIFVssClNJMCazz8lAaM5QTiyhTAt7K2EjqilDm0/JhuAtv7xK2rWqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fLeOOPQ==</latexit>

t23
<latexit sha1_base64="CX0m2Q4SwL8nv7c3q5t+kvBWNhk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lsUY8FLx4r2FpoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMa6E1DDpVC8hQIl7ySa0yiQ/CEY38z8hyeujYjVPU4S7kd0qEQoGEUrtbBfe6z1yxW36s5BVomXkwrkaPbLX71BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/mx87JWdWGZAw1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8Xw2s+ESlLkii0WhakkGJPZ52QgNGcoJ5ZQpoW9lbAR1ZShzadkQ/CWX14l7Yuqd1mt39UrjXoeRxFO4BTOwYMraMAtNKEFDAQ8wyu8Ocp5cd6dj0VrwclnjuEPnM8fL2eOPg==</latexit>

t33

<latexit sha1_base64="YUqRdBjq1LAKn2Tc6lf22HGK9Z8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFL96saD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD3e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowS3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4A03GNfw==</latexit>

O4

<latexit sha1_base64="qEUqrQZ+qmBRLEOdK5PY0YnZ+N4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9SQFPXisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWMbqZ+6wmV5rF8NOME/YgOJA85o8ZKD7e9aq9UdivuDGSZeDkpQ456r/TV7ccsjVAaJqjWHc9NjJ9RZTgTOCl2U40JZSM6wI6lkkao/Wx26oScWqVPwljZkobM1N8TGY20HkeB7YyoGepFbyr+53VSE175GZdJalCy+aIwFcTEZPo36XOFzIixJZQpbm8lbEgVZcamU7QheIsvL5PmecW7qFTvq+XadR5HAY7hBM7Ag0uowR3UoQEMBvAMr/DmCOfFeXc+5q0rTj5zBH/gfP4Awq+NdA==</latexit>

D4

<latexit sha1_base64="pcnBCTE+XBXTHOv8M44Zgzf0YcA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokE9Vjw4rGCaQttLJvtpl262YTdiVBKf4MXD4p49Qd589+4bXPQ1gcDj/dmmJkXZVIYdN1vZ219Y3Nru7RT3t3bPzisHB03TZprxgOWylS3I2q4FIoHKFDydqY5TSLJW9Hodua3nrg2IlUPOM54mNCBErFgFK0UYM9/9HqVqltz5yCrxCtIFQo0epWvbj9lecIVMkmN6XhuhuGEahRM8mm5mxueUTaiA96xVNGEm3AyP3ZKzq3SJ3GqbSkkc/X3xIQmxoyTyHYmFIdm2ZuJ/3mdHOObcCJUliNXbLEoziXBlMw+J32hOUM5toQyLeythA2ppgxtPmUbgrf88ippXta8q5p/71frfhFHCU7hDC7Ag2uowx00IAAGAp7hFd4c5bw4787HonXNKWZO4A+czx8t5Y49</latexit>

t14
<latexit sha1_base64="w3VhP8QZ2VToYjOgmGa2/+jTMSc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQlqMeCF48VTFtoY9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64ST27nfeWJK80Q+4DRlQUxGkkecEjSSjwPvsTGo1py6s4C9TtyC1KBAa1D96g8TmsVMIhVE657rpBjkRCGngs0q/UyzlNAJGbGeoZLETAf54tiZfWGUoR0lypREe6H+nshJrPU0Dk1nTHCsV725+J/XyzC6CXIu0wyZpMtFUSZsTOz55/aQK0ZRTA0hVHFzq03HRBGKJp+KCcFdfXmdtBt196ru3Xu1plfEUYYzOIdLcOEamnAHLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDL2mOPg==</latexit>

t24

<latexit sha1_base64="Y2UZ8DjFYnJG/J5d+Lq2tlfGzlo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQa1GPBi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemAqu0XG+rdLa+sbmVnm7srO7t39QPTxq6SRTlPk0EYnqhEQzwSXzkaNgnVQxEoeCtcPx7cxvPzGleSIfcJKyICZDySNOCRrJx773eNmv1py6M4e9StyC1KBAs1/96g0SmsVMIhVE667rpBjkRCGngk0rvUyzlNAxGbKuoZLETAf5/NipfWaUgR0lypREe67+nshJrPUkDk1nTHCkl72Z+J/XzTC6CXIu0wyZpItFUSZsTOzZ5/aAK0ZRTAwhVHFzq01HRBGKJp+KCcFdfnmVtC7q7lXdu/dqDa+IowwncArn4MI1NOAOmuADBQ7P8ApvlrRerHfrY9FasoqZY/gD6/MHMO2OPw==</latexit>

t34

<latexit sha1_base64="IBaM3gj9UpiaHZmQxXQtW03EBzc=">AAACB3icbVDLSgNBEJyNrxhfqx4FGQxCvIRdCT5uAS8eI+QFSQizk9lkyOzOMtMrhiU5efFXvHhQxKu/4M2/cZLsQRMLGoqqbrq7vEhwDY7zbWVWVtfWN7Kbua3tnd09e/+grmWsKKtRKaRqekQzwUNWAw6CNSPFSOAJ1vCGN1O/cc+U5jKswihinYD0Q+5zSsBIXfu4DewBkgI9m1R4dSL98aQdEBhQInC1W+raeafozICXiZuSPEpR6dpf7Z6kccBCoIJo3XKdCDoJUcCpYONcO9YsInRI+qxlaEgCpjvJ7I8xPjVKD/tSmQoBz9TfEwkJtB4Fnumc3qgXvan4n9eKwb/qJDyMYmAhnS/yY4FB4mkouMcVoyBGhhCquLkV0wFRhIKJLmdCcBdfXib186J7USzdlfLl6zSOLDpCJ6iAXHSJyugWVVANUfSIntErerOerBfr3fqYt2asdOYQ/YH1+QPNmZk9</latexit>

(c) PiT of T4
<latexit sha1_base64="eA/ssyEEIA+0Fwpmo8bmUnL8uzw=">AAACB3icbVDJSgNBEO2JW4zbqEdBGoMQL2FGgsst4MVjhGyQDKGn05M06VnorhHDkJy8+CtePCji1V/w5t/Yk8xBEx8UPN6roqqeGwmuwLK+jdzK6tr6Rn6zsLW9s7tn7h80VRhLyho0FKFsu0QxwQPWAA6CtSPJiO8K1nJHN6nfumdS8TCowzhijk8GAfc4JaClnnncBfYASYmcTWu8Pg29ybTrExhSInC9Z/fMolW2ZsDLxM5IEWWo9cyvbj+ksc8CoIIo1bGtCJyESOBUsEmhGysWEToiA9bRNCA+U04y+2OCT7XSx14odQWAZ+rviYT4So19V3emN6pFLxX/8zoxeFdOwoMoBhbQ+SIvFhhCnIaC+1wyCmKsCaGS61sxHRJJKOjoCjoEe/HlZdI8L9sX5cpdpVi9zuLIoyN0gkrIRpeoim5RDTUQRY/oGb2iN+PJeDHejY95a87IZg7RHxifP8XZmTg=</latexit>

(a) PiT of T1

<latexit sha1_base64="StEAj34L3QDoorLzvlA64VFF6RI=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokULZ4KXjxWsB/QhrLZTtqlm2zYnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy6hUc2hyJZXuBMyAFDE0UaCETqKBRYGEdjC+nfntR9BGqPgBJwn4ERvGIhScoZW6PYQnzGo3rjvtl8puxZ2DrhIvJ2WSo9EvffUGiqcRxMglM6bruQn6GdMouIRpsZcaSBgfsyF0LY1ZBMbP5idP6blVBjRU2laMdK7+nshYZMwkCmxnxHBklr2Z+J/XTTGs+ZmIkxQh5otFYSopKjr7nw6EBo5yYgnjWthbKR8xzTjalIo2BG/55VXSuqx4V5XqfbVcr+ZxFMgpOSMXxCPXpE7uSIM0CSeKPJNX8uag8+K8Ox+L1jUnnzkhf+B8/gCmQZDO</latexit>

8:00

<latexit sha1_base64="ECdVSYUvbDH06TDRrIs6yCVqmRM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN97ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4Ar2CQ1A==</latexit>

8:15

<latexit sha1_base64="Rea3VsWVI8J1b8cbS48MnKFfI0g=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1btzabFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqUuQ0A==</latexit>

8:02

<latexit sha1_base64="6iDte3FyEsl+2f+bwcKMKbXN50k=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexKscVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1brz6bFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpHNV9a6rtftapVnL4yiiM3SOLpGH6qiJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AsmqQ1g==</latexit>

8:17

<latexit sha1_base64="hbIAmtr1x/W231TXxTJ5G4tJgMU=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexK1eKp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nUemDVfyASYJC2IylDzilICV/B6wJ8jqN+7ltF+uuFV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CVA8yLpMUmKSLRVEqMCg8+x8PuGYUxMQSQjW3t2I6IppQsCmVbAje8surpH1R9a6qtftapVHL4yiiE3SKzpGHrlED3aEmaiGKFHpGr+jNAefFeXc+Fq0FJ585Rn/gfP4ArdqQ0w==</latexit>

8:05

<latexit sha1_base64="CQXWQ0QQ8S7ZGYIiIgnpn1DvfI4=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWosVTwYvHCvYDtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hY3Nre6e4W9rbPzg8Kh+fdIxKNWVtqoTSvZAYJrhkbeAgWC/RjMShYN1wcjv3u49MG67kA0wTFsRkJHnEKQEr+X1gT5A1bmrubFCuuFV3AbxOvJxUUI7WoPzVHyqaxkwCFcQY33MTCDKigVPBZqV+alhC6ISMmG+pJDEzQbY4eYYvrDLEkdK2JOCF+nsiI7Ex0zi0nTGBsVn15uJ/np9C1AgyLpMUmKTLRVEqMCg8/x8PuWYUxNQSQjW3t2I6JppQsCmVbAje6svrpFOrelfV+n290qzncRTRGTpHl8hD16iJ7lALtRFFCj2jV/TmgPPivDsfy9aCk8+coj9wPn8AqU2Q0A==</latexit>

8:20

<latexit sha1_base64="+e8WXOhqhc0m6s8yaP40N9hhDrk=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KokELZ4KXjxWsB+QhrLZbtqlm92wOxFL6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777aytb2xubZd2yrt7+weHlaPjtlGZpqxFlVC6GxHDBJesBRwE66aakSQSrBONb2d+55Fpw5V8gEnKwoQMJY85JWCloAfsCfL6jetP+5WqW3PnwKvEK0gVFWj2K1+9gaJZwiRQQYwJPDeFMCcaOBVsWu5lhqWEjsmQBZZKkjAT5vOTp/jcKgMcK21LAp6rvydykhgzSSLbmRAYmWVvJv7nBRnE9TDnMs2ASbpYFGcCg8Kz//GAa0ZBTCwhVHN7K6YjogkFm1LZhuAtv7xK2pc176rm3/vVhl/EUUKn6AxdIA9dowa6Q03UQhQp9Ixe0ZsDzovz7nwsWtecYuYE/YHz+QOsVZDS</latexit>

8:04

<latexit sha1_base64="Ep5i25lmpu3MTyFX3c7YBsllHw0=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqexq0eqp4MVjBfsB26Vk02wbmk2WZFYsS3+GFw+KePXXePPfmLZ70OqDgcd7M8zMCxPBDbjul1NYWV1b3yhulra2d3b3yvsHbaNSTVmLKqF0NySGCS5ZCzgI1k00I3EoWCcc38z8zgPThit5D5OEBTEZSh5xSsBKfg/YI2T16/Orab9ccavuHPgv8XJSQTma/fJnb6BoGjMJVBBjfM9NIMiIBk4Fm5Z6qWEJoWMyZL6lksTMBNn85Ck+scoAR0rbkoDn6s+JjMTGTOLQdsYERmbZm4n/eX4KUT3IuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy//Je2zqndRrd3VKo1aHkcRHaFjdIo8dIka6BY1UQtRpNATekGvDjjPzpvzvmgtOPnMIfoF5+MbuICQ2g==</latexit>

8:39

<latexit sha1_base64="YgVgbYkZwx8dPs5cdZQkZ5BJhLU=">AAACFXicbVDLSgMxFM3UV62vqks3wSJUKGWmFh+7ghuXFfqCTimZNNOGZh4kd8QytB/hxl9x40IRt4I7/8a0nUVtPRA4Oede7r3HCQVXYJo/RmptfWNzK72d2dnd2z/IHh41VBBJyuo0EIFsOUQxwX1WBw6CtULJiOcI1nSGt1O/+cCk4oFfg1HIOh7p+9zllICWutmCDewR4rxzPqny2iRwxxPbIzCgROBat1TAC7+LbjZnFs0Z8CqxEpJDCard7LfdC2jkMR+oIEq1LTOETkwkcCrYOGNHioWEDkmftTX1icdUJ55dNcZnWulhN5D6+YBn6mJHTDylRp6jK6c7qmVvKv7ntSNwrzsx98MImE/ng9xIYAjwNCLc45JRECNNCJVc74rpgEhCQQeZ0SFYyyevkkapaF0Wy/flXOUmiSONTtApyiMLXaEKukNVVEcUPaEX9IbejWfj1fgwPuelKSPpOUZ/YHz9Am5Enk4=</latexit>

(b) PiT of T2, T3

<latexit sha1_base64="gffWwJuCLvhg58XAWR3SJw+2YDI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZTtqlm03Y3Qil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq777RQ2Nre2d4q7pb39g8Oj8vFJSyeZYuizRCSqE1KNgkv0DTcCO6lCGocC2+H4du63n1BpnsgHM0kxiOlQ8ogzaqzki7736PXLFbfqLkDWiZeTCuRo9stfvUHCshilYYJq3fXc1ARTqgxnAmelXqYxpWxMh9i1VNIYdTBdHDsjF1YZkChRtqQhC/X3xJTGWk/i0HbG1Iz0qjcX//O6mYnqwZTLNDMo2XJRlAliEjL/nAy4QmbExBLKFLe3EjaiijJj8ynZELzVl9dJ66rqXVdr97VKo57HUYQzOIdL8OAGGnAHTfCBAYdneIU3RzovzrvzsWwtOPnMKfyB8/kDHkeONg==</latexit>

l11

<latexit sha1_base64="/3Xjfl9o4nOsvs0D9PnaJaSiqLw=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/veY7VfKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH8uONw==</latexit>

l21 <latexit sha1_base64="AksiW9mrJiJ8/7TlyWSE1FUwN+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5ouc9XvVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIU+OOA==</latexit>

l31
<latexit sha1_base64="is8pkMDHgdHjEpWqSO9DOLapxZ0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nY3Nre2d3cJecf/g8Oi4dHLaMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fj27nffuLaiEQ94CTlQUyHSkSCUbSSL/vVR69fKrsVdwGyTryclCFHs1/66g0SlsVcIZPUmK7nphhMqUbBJJ8Ve5nhKWVjOuRdSxWNuQmmi2Nn5NIqAxIl2pZCslB/T0xpbMwkDm1nTHFkVr25+J/XzTCqB1Oh0gy5YstFUSYJJmT+ORkIzRnKiSWUaWFvJWxENWVo8ynaELzVl9dJq1rxriu1+1q5Uc/jKMA5XMAVeHADDbiDJvjAQMAzvMKbo5wX5935WLZuOPnMGfyB8/kDH82ONw==</latexit>

l12

<latexit sha1_base64="uwguUPmscKcBmaaPxwkt04zqP7Q=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/arj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHIVGOOA==</latexit>

l22

<latexit sha1_base64="NUO0YI/pmECaauyQjSXcS9dsCq0=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPV4NyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLVjjk=</latexit>

l32

<latexit sha1_base64="QqnQRmu3Mlv68uvucK91mWIH7Qk=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbSbt0swm7G6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTAXXxnW/nbX1jc2t7cJOcXdv/+CwdHTc1EmmGPosEYlqh1Sj4BJ9w43AdqqQxqHAVji6nfmtJ1SaJ/LBjFMMYjqQPOKMGiv5onf16PVKZbfizkFWiZeTMuRo9Epf3X7CshilYYJq3fHc1AQTqgxnAqfFbqYxpWxEB9ixVNIYdTCZHzsl51bpkyhRtqQhc/X3xITGWo/j0HbG1Az1sjcT//M6mYlqwYTLNDMo2WJRlAliEjL7nPS5QmbE2BLKFLe3EjakijJj8ynaELzll1dJ87LiXVeq99VyvZbHUYBTOIML8OAG6nAHDfCBAYdneIU3RzovzrvzsWhdc/KZE/gD5/MHIVOOOA==</latexit>

l13

<latexit sha1_base64="X1UVRZnZ0HTC674NbzdnTtKMTnU=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewiUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD64eqwNyhW36i6A1omXkwrkaA3KX/2hJGlMhSEca93z3MQEGVaGEU5npX6qaYLJBI9oz1KBY6qDbHHsDF1YZYgiqWwJgxbq74kMx1pP49B2xtiM9ao3F//zeqmJGkHGRJIaKshyUZRyZCSaf46GTFFi+NQSTBSztyIyxgoTY/Mp2RC81ZfXSbtW9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASLXjjk=</latexit>

l23
<latexit sha1_base64="rIIPCEc609UGRzzcM41fOA8IcO8=">AAAB7HicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKUY4kXjxi4gIJrKRbutDQbTdt14Rs+A1ePGiMV3+QN/+NBfag4EsmeXlvJjPzwoQzbVz32ylsbG5t7xR3S3v7B4dH5eOTtpapItQnkkvVDbGmnAnqG2Y47SaK4jjktBNObud+54kqzaR4MNOEBjEeCRYxgo2VfD6oPdYG5YpbdRdA68TLSQVytAblr/5QkjSmwhCOte55bmKCDCvDCKezUj/VNMFkgke0Z6nAMdVBtjh2hi6sMkSRVLaEQQv190SGY62ncWg7Y2zGetWbi/95vdREjSBjIkkNFWS5KEo5MhLNP0dDpigxfGoJJorZWxEZY4WJsfmUbAje6svrpH1V9a6r9ft6pdnI4yjCGZzDJXhwA024gxb4QIDBM7zCmyOcF+fd+Vi2Fpx85hT+wPn8ASRbjjo=</latexit>

l33

<latexit sha1_base64="jv8CQ0H6LJhPqpC6kZ7Ja0At1QE=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4rmLbQxrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikZeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK3g4nt3O//cS1EbF6wGnCg4iOlBgKRtFKvuzXHr1+ueJW3QXIOvFyUoEczX75qzeIWRpxhUxSY7qem2CQUY2CST4r9VLDE8omdMS7lioacRNki2Nn5MIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lOyIXirL6+T1lXVu67W7muVRj2PowhncA6X4MENNOAOmuADAwHP8ApvjnJenHfnY9lacPKZU/gD5/MHItmOOQ==</latexit>

l14

<latexit sha1_base64="yp9dR2GnjwhC6E4rcALJVD8aZhA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4Kkkp2mPBi8cKpi20sWy223bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEhh0HW/nY3Nre2d3cJecf/g8Oi4dHLaMnGqGfdZLGPdCanhUijuo0DJO4nmNAolb4eT27nffuLaiFg94DThQURHSgwFo2glX/Zrj9V+qexW3AXIOvFyUoYczX7pqzeIWRpxhUxSY7qem2CQUY2CST4r9lLDE8omdMS7lioacRNki2Nn5NIqAzKMtS2FZKH+nshoZMw0Cm1nRHFsVr25+J/XTXFYDzKhkhS5YstFw1QSjMn8czIQmjOUU0so08LeStiYasrQ5lO0IXirL6+TVrXiXVdq97Vyo57HUYBzuIAr8OAGGnAHTfCBgYBneIU3RzkvzrvzsWzdcPKZM/gD5/MHJF2OOg==</latexit>

l24

<latexit sha1_base64="OMfh4Jq43WKIBMCm7jsU7OxEAx0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokW7bHgxWMF0xbaWDbbTbt0swm7E6GU/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvTKUw6Lrfztr6xubWdmGnuLu3f3BYOjpumiTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LR7cxvPXFtRKIecJzyIKYDJSLBKFrJl73q41WvVHYr7hxklXg5KUOORq/01e0nLIu5QiapMR3PTTGYUI2CST4tdjPDU8pGdMA7lioacxNM5sdOyblV+iRKtC2FZK7+npjQ2JhxHNrOmOLQLHsz8T+vk2FUCyZCpRlyxRaLokwSTMjsc9IXmjOUY0so08LeStiQasrQ5lO0IXjLL6+S5mXFu65U76vlei2PowCncAYX4MEN1OEOGuADAwHP8ApvjnJenHfnY9G65uQzJ/AHzucPJeGOOw==</latexit>

l34

像素化轨迹的鲁棒性设计

绪论 内容框架 研究内容 研究总结
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3-行程信息建模的轨迹自监督学习

Ø起终点先验的轨迹行程生成模型
• 在给定起终点和出发时间的条件下，生成对应的像素化轨迹
• 建模轨迹行程与起终点的关联性

Yan Lin, Huaiyu Wan, et al. Origin-Destination Travel Time Oracle for Map-based Services. The 2024 International Conference on 
Management of Data (SIGMOD), 2024, 1(3), 217.

绪论 内容框架 研究内容 研究总结

<latexit sha1_base64="4TU49wqLOUNErEgDfKLB9FxGjQU=">AAACDHicbVDLSgMxFM34rPVVdekmWAQXUmakqMuiG5cV7APaUjJp2obmMSR3hDL0A9z4K25cKOLWD3Dn35hpB9HWA4Fzz7mX3HvCSHALvv/lLS2vrK6t5zbym1vbO7uFvf261bGhrEa10KYZEssEV6wGHARrRoYRGQrWCEfXqd+4Z8Zyre5gHLGOJAPF+5wScFK3UGxLAkMjE6EGk64+xT81gWkNXe26/JI/BV4kQUaKKEO1W/hs9zSNJVNABbG2FfgRdBJigFPBJvl2bFlE6IgMWMtRRSSznWR6zAQfO6WH+9q4pwBP1d8TCZHWjmXoOtNV7byXiv95rRj6l52EqygGpujso34sMGicJoN73DAKYuwIoYa7XTEdEkMouPzyLoRg/uRFUj8rBeel8m25WLnK4sihQ3SETlCALlAF3aAqqiGKHtATekGv3qP37L1577PWJS+bOUB/4H18A0llm8Q=</latexit>

lngo, lato, to

<latexit sha1_base64="7RGH+exsa6HTivtwu1jdXPjFVk4=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvgQsqMFHVZdOOygn1AOwyZTKYNTTJDkhHK0J0bf8WNC0Xc+gvu/Bsz7SDaeiBw7jn3kntPkDCqtON8WaWl5ZXVtfJ6ZWNza3vH3t1rqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBOMrnO/c0+korG40+OEeBwNBI0oRtpIvn3Y50gPJc+YGEz88BT+1Eib2rerTs2ZAi4StyBVUKDp25/9MMYpJ0JjhpTquU6ivQxJTTEjk0o/VSRBeIQGpGeoQJwoL5veMYHHRglhFEvzhIZT9fdEhrhSYx6YznxLNe/l4n9eL9XRpZdRkaSaCDz7KEoZ1DHMQ4EhlQRrNjYEYUnNrhAPkURYm+gqJgR3/uRF0j6ruee1+m292rgq4iiDA3AEToALLkAD3IAmaAEMHsATeAGv1qP1bL1Z77PWklXM7IM/sD6+AdKZme4=</latexit>

lngd, latd

ODT输⼊ <latexit sha1_base64="vD9V1Cxsqxd0rAc3E6sKIvtpx1U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF8FLRPOAZAmzs7PJkNnZZaZXCEvAH/DiQRGvfpE3/8bJ46CJBQ1FVTfdXUEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTDPeYIlMdDughkuheAMFSt5ONadxIHkrGF5P/NYj10Yk6gFHKfdj2lciEoyile6TEHvlilt1pyDLxJuTCsxR75W/umHCspgrZJIa0/HcFP2cahRM8nGpmxmeUjakfd6xVNGYGz+fnjomJ1YJSZRoWwrJVP09kdPYmFEc2M6Y4sAsehPxP6+TYXTl50KlGXLFZouiTBJMyORvEgrNGcqRJZRpYW8lbEA1ZWjTKdkQvMWXl0nzrOpdVM/vziu126dZHEU4gmM4BQ8uoQY3UIcGMOjDM7zCmyOdF+fd+Zi1Fpx5hIfwB87nD5bCjnE=</latexit>

odt
<latexit sha1_base64="4TgrUIKpv8u3PqnIW70GVVvNxzw=">AAACB3icbZDLSsNAFIYn9VbrLepSkGAR6qYkUtRloSKCCyvYCzQhTCaTduhkEmYmQgkBF258FTcuFHHrK7jzbZy0FbT1h4GP/5zhnPN7MSVCmuaXVlhYXFpeKa6W1tY3Nrf07Z22iBKOcAtFNOJdDwpMCcMtSSTF3ZhjGHoUd7xhI6937jAXJGK3chRjJ4R9RgKCoFSWq+/bIZQDHqYXjcz94evzrGIjP5JHrl42q+ZYxjxYUyiDqZqu/mn7EUpCzCSiUIieZcbSSSGXBFGclexE4BiiIezjnkIGQyycdHxHZhwqxzeCiKvHpDF2f/9IYSjEKPRUZ76pmK3l5n+1XiKDMyclLE4kZmgyKEioISMjD8XwCcdI0pECiDhRuxpoADlEUkVXUiFYsyfPQ/u4ap1Uaze1cv3qfhJHEeyBA1ABFjgFdXAJmqAFEHgAT+AFvGqP2rP2pr1PWgvaNMJd8Efaxzc0spn1</latexit>

FCOD(·)

<latexit sha1_base64="bmCpho1xvTJzI4mONVFngRucEy4=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWpCSSFGXBTeKUCrYCzShTKaTduhMEmYmQgkF38CNr+LGhSJuXbnzbZykFbT1h4GP/5zhnPN7EaNSWdaXkVtaXlldy68XNja3tnfM3b2WDGOBSROHLBQdD0nCaECaiipGOpEgiHuMtL3RRVpv3xEhaRjcqnFEXI4GAfUpRkpbPbPc6dWhIymHDkdqiBGD9VKGng+tY/iDV+WeWbQqVia4CPYMimCmRs/8dPohjjkJFGZIyq5tRcpNkFAUMzIpOLEkEcIjNCBdjQHiRLpJdtIEHmmnD/1Q6BcomLm/fySISznmnu5MN5TztdT8r9aNlX/uJjSIYkUCPB3kxwyqEKb5wD4VBCs21oCwoHpXiIdIIKx0igUdgj1/8iK0Tir2aaV6Uy3Wru+nceTBATgEJWCDM1ADl6ABmgCDB/AEXsCr8Wg8G2/G+7Q1Z8wi3Ad/ZHx8Ay5LnFc=</latexit>

XN ⇠ N (0, I)
条件扩散降噪过程

条件信息

初始噪⾳

推断的 PiT

推断

<latexit sha1_base64="GGHhL4hzpTKxJS27oLs5aFd19q8=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQr2URIp6LOjBYwXbBpoQNptNu3Tzwe5EKLUX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXZIIrsKxvo7Syura+Ud6sbG3v7O6Z+wcdleaSsjZNRSqdgCgmeMLawEEwJ5OMxIFg3WB4PfW7D0wqnib3MMqYF5N+wiNOCWjJN48c33IVj3HmuzBgQGrOYxrCmW9Wrbo1A14mdkGqqEDLN7/cMKV5zBKggijVs60MvDGRwKlgk4qbK5YROiR91tM0ITFT3nj2wASfaiXEUSp1JYBn6u+JMYmVGsWB7owJDNSiNxX/83o5RFfemCdZDiyh80VRLjCkeJoGDrlkFMRIE0Il17diOiCSUNCZVXQI9uLLy6RzXrcv6o27RrV5U8RRRsfoBNWQjS5RE92iFmojiiboGb2iN+PJeDHejY95a8koZg7RHxifP9y6lfU=</latexit>

X0 ⇠ p✓(X|odt)

条件PiT降噪器 含噪⾳的 PiT
<latexit sha1_base64="lohnbpSBzehSIs++5MXnwTNElsk=">AAACC3icbVBNS8NAEN34WetX1KOXpUWoKCWRoh4LevBYwbaBtoTNdtMu3WzC7kQosXcv/hUvHhTx6h/w5r9x+3HQ1gcDj/dmmJkXJIJrcJxva2l5ZXVtPbeR39za3tm19/YbOk4VZXUai1h5AdFMcMnqwEEwL1GMRIFgzWBwNfab90xpHss7GCasE5Ge5CGnBIzk2wXPl23NI5z4begzICUjPHh+Jk/c0SmOu3Ds20Wn7EyAF4k7I0U0Q823v9rdmKYRk0AF0brlOgl0MqKAU8FG+XaqWULogPRYy1BJIqY72eSXET4ySheHsTIlAU/U3xMZibQeRoHpjAj09bw3Fv/zWimEl52MyyQFJul0UZgKDDEeB4O7XDEKYmgIoYqbWzHtE0UomPjyJgR3/uVF0jgru+flym2lWL2exZFDh6iASshFF6iKblAN1RFFj+gZvaI368l6sd6tj2nrkjWbOUB/YH3+ALPhmjM=</latexit>

Xn ⇠ p✓(Xn|Xn+1, odt)

<latexit sha1_base64="NxAwqwcwX14O4UyiEXdkxxr0bHo=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GNBD56kgv2ANpTNdtMu3Wzi7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqt564NiJWDzhOuB/RgRKhYBSt1O6iiLghd71yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVdSu8bPZvRNyYpU+CWNtSyGZqb8nMhoZM44C2xlRHJpFbyr+53VSDK/8TKgkRa7YfFGYSoIxmT5P+kJzhnJsCWVa2FsJG1JNGdqISjYEb/HlZdI8q3oX1fP780rtJo+jCEdwDKfgwSXU4Bbq0AAGEp7hFd6cR+fFeXc+5q0FJ585hD9wPn8Ar3SPwQ==</latexit>

⇥N

⾼斯噪⾳
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3-行程信息建模的轨迹自监督学习

Ø基于扩散模型的PiT生成

绪论 内容框架 研究内容 研究总结

<latexit sha1_base64="44xKByLaRI07v9Ych3s1ul9swCM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKiB4DXjwmaB6QLGF20psMmZ1dZmaFsAT8AS8eFPHqF3nzb5w8DppY0FBUddPdFSSCa+O6305uY3Nreye/W9jbPzg8Kh6ftHScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357UdUmsfywUwS9CM6lDzkjBor3Xf6br9YcsvuHGSdeEtSgiXq/eJXbxCzNEJpmKBadz03MX5GleFM4LTQSzUmlI3pELuWShqh9rP5qVNyYZUBCWNlSxoyV39PZDTSehIFtjOiZqRXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsGG4K2+vE5aV2WvWq40KqVa42kRRx7O4BwuwYNrqMEd1KEJDIbwDK/w5gjnxXl3PhatOWcZ4Sn8gfP5Awbdjhc=</latexit>

X0
<latexit sha1_base64="RgFL/zfDiFGBEOZ8NfDDxFx3hpM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BL54kQfOAZAmzk9lkyOzsMtMrhCXgD3jxoIhXv8ibf+PkcdDEgoaiqpvuriCRwqDrfju5tfWNza38dmFnd2//oHh41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuRayNi9YDjhPsRHSgRCkbRSvft3l2vWHLL7gxklXgLUoIFar3iV7cfszTiCpmkxnQ8N0E/oxoFk3xS6KaGJ5SN6IB3LFU04sbPZqdOyJlV+iSMtS2FZKb+nshoZMw4CmxnRHFolr2p+J/XSTG89jOhkhS5YvNFYSoJxmT6N+kLzRnKsSWUaWFvJWxINWVo0ynYELzll1dJ86LsXZYr9UqpWn+ax5GHEziFc/DgCqpwCzVoAIMBPMMrvDnSeXHenY95a85ZRHgMf+B8/gA0VY41</latexit>

XN
<latexit sha1_base64="HpqTXa1i2WdRiZaxibHOrz22H80=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48tmLbQhrLZTtqlm03Y3QglFPwHXjwo4tUf5M1/4/bjoK0PBh7vzTAzL0wF18Z1v53CxubW9k5xt7S3f3B4VD4+aekkUwx9lohEdUKqUXCJvuFGYCdVSONQYDsc38389iMqzRP5YCYpBjEdSh5xRo2V/E4/l9N+ueJW3TnIOvGWpAJLNPrlr94gYVmM0jBBte56bmqCnCrDmcBpqZdpTCkb0yF2LZU0Rh3k82On5MIqAxIlypY0ZK7+nshprPUkDm1nTM1Ir3oz8T+vm5noNsi5TDODki0WRZkgJiGzz8mAK2RGTCyhTHF7K2EjqigzNp+SDcFbfXmdtK6q3nW11qxV6s2nRRxFOINzuAQPbqAO99AAHxhweIZXeHOk8+K8Ox+L1oKzjPAU/sD5/AEpd49h</latexit>

Xn

<latexit sha1_base64="ubBzxNTiM2GK3534UtPxEOe2kLk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZoQ9lsNu3aTTbsToQSCv4ELx4U8er/8ea/cftx0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+P2kZlmvEWU1Lp+4AaLkXCWyhQ8vtUcxoHkneC0c3U7zxybYRK7nCccj+mg0REglG0UrvHQoWmX664VXcGskq8BanAAo1++asXKpbFPEEmqTFdz03Rz6lGwSSflHqZ4SllIzrgXUsTGnPj57NrJ+TMKiGJlLaVIJmpvydyGhszjgPbGVMcmmVvKv7ndTOMrv1cJGmGPGHzRVEmCSoyfZ2EQnOGcmwJZVrYWwkbUk0Z2oBKNgRv+eVV0r6oepfVWrNWqTef5nEU4QRO4Rw8uII63EIDWsDgAZ7hFd4c5bw4787HvLXgLCI8hj9wPn8A28iPxw==</latexit>

···

<latexit sha1_base64="ubBzxNTiM2GK3534UtPxEOe2kLk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZoQ9lsNu3aTTbsToQSCv4ELx4U8er/8ea/cftx0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+P2kZlmvEWU1Lp+4AaLkXCWyhQ8vtUcxoHkneC0c3U7zxybYRK7nCccj+mg0REglG0UrvHQoWmX664VXcGskq8BanAAo1++asXKpbFPEEmqTFdz03Rz6lGwSSflHqZ4SllIzrgXUsTGnPj57NrJ+TMKiGJlLaVIJmpvydyGhszjgPbGVMcmmVvKv7ndTOMrv1cJGmGPGHzRVEmCSoyfZ2EQnOGcmwJZVrYWwkbUk0Z2oBKNgRv+eVV0r6oepfVWrNWqTef5nEU4QRO4Rw8uII63EIDWsDgAZ7hFd4c5bw4787HvLXgLCI8hj9wPn8A28iPxw==</latexit>· · · <latexit sha1_base64="ubBzxNTiM2GK3534UtPxEOe2kLk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZoQ9lsNu3aTTbsToQSCv4ELx4U8er/8ea/cftx0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+P2kZlmvEWU1Lp+4AaLkXCWyhQ8vtUcxoHkneC0c3U7zxybYRK7nCccj+mg0REglG0UrvHQoWmX664VXcGskq8BanAAo1++asXKpbFPEEmqTFdz03Rz6lGwSSflHqZ4SllIzrgXUsTGnPj57NrJ+TMKiGJlLaVIJmpvydyGhszjgPbGVMcmmVvKv7ndTOMrv1cJGmGPGHzRVEmCSoyfZ2EQnOGcmwJZVrYWwkbUk0Z2oBKNgRv+eVV0r6oepfVWrNWqTef5nEU4QRO4Rw8uII63EIDWsDgAZ7hFd4c5bw4787HvLXgLCI8hj9wPn8A28iPxw==</latexit>· · ·

<latexit sha1_base64="ubBzxNTiM2GK3534UtPxEOe2kLk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48t2FZoQ9lsNu3aTTbsToQSCv4ELx4U8er/8ea/cftx0NYHA4/3ZpiZF6RSGHTdb6ewtr6xuVXcLu3s7u0flA+P2kZlmvEWU1Lp+4AaLkXCWyhQ8vtUcxoHkneC0c3U7zxybYRK7nCccj+mg0REglG0UrvHQoWmX664VXcGskq8BanAAo1++asXKpbFPEEmqTFdz03Rz6lGwSSflHqZ4SllIzrgXUsTGnPj57NrJ+TMKiGJlLaVIJmpvydyGhszjgPbGVMcmmVvKv7ndTOMrv1cJGmGPGHzRVEmCSoyfZ2EQnOGcmwJZVrYWwkbUk0Z2oBKNgRv+eVV0r6oepfVWrNWqTef5nEU4QRO4Rw8uII63EIDWsDgAZ7hFd4c5bw4787HvLXgLCI8hj9wPn8A28iPxw==</latexit>

···条件PiT降噪器

(a) 扩散过程

(b) 条件扩散
降噪过程

噪⾳规划

<latexit sha1_base64="SYHYzcWIyZiRq+dALqvZ4+p7AtU=">AAACAnicbVBNS8NAEN3Ur1q/op7ES7AIFbQkUtRjwYveKtgPaEPYbDbt4mYTdidCicWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMzzE84U2Pa3UVhYXFpeKa6W1tY3NrfM7Z2WilNJaJPEPJYdHyvKmaBNYMBpJ5EURz6nbf/ucuy376lULBa3MEyoG+G+YCEjGLTkmXuJ14MBBVzpeJk4cUYPHU8cxwEceWbZrtoTWPPEyUkZ5Wh45lcviEkaUQGEY6W6jp2Am2EJjHA6KvVSRRNM7nCfdjUVOKLKzSYvjKxDrQRWGEtdAqyJ+nsiw5FSw8jXnRGGgZr1xuJ/XjeF8MLNmEhSoIJMF4UptyC2xnlYAZOUAB9qgolk+laLDLDEBHRqJR2CM/vyPGmdVp2zau2mVq5f53EU0T46QBXkoHNUR1eogZqIoEf0jF7Rm/FkvBjvxse0tWDkM7voD4zPH230ltY=</latexit>

p✓(Xn�1|Xn, odt)

<latexit sha1_base64="AdhkCzK9wnLt21awUk3Xybdqejs=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCB0lriHok8aI3TASaQG22ywIbttu6u9WQyv/w4kFjvPpfvPlvXKAHBV8yyct7M5mZF8ScKW3b31ZuaXlldS2/XtjY3NreKe7uNVWUSEIbJOKRdAOsKGeCNjTTnLqxpDgMOG0Fw8uJ33qgUrFI3OpRTL0Q9wXrMYK1ke7uy64vnlw/FSfO+NgvluyKPQVaJE5GSpCh7he/Ot2IJCEVmnCsVNuxY+2lWGpGOB0XOomiMSZD3KdtQwUOqfLS6dVjdGSULupF0pTQaKr+nkhxqNQoDExniPVAzXsT8T+vnejehZcyESeaCjJb1Es40hGaRIC6TFKi+cgQTCQztyIywBITbYIqmBCc+ZcXSfO04pxVqjfVUu06iyMPB3AIZXDgHGpwBXVoAAEJz/AKb9aj9WK9Wx+z1pyVzezDH1ifP5eRkfQ=</latexit>

q(Xn|Xn�1)

<latexit sha1_base64="RjWFsPD6bDUmrCteUfgkReAZJaA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRoh4LXvRWwX5AG8pmO2mXbjZhdyOU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZK7U4/kxfetF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsupdVWsPtUr9Po+jCCdwCufgwTXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8A3SyPSw==</latexit>

Xn�1

扩
散
模
型
的
两
个

马
尔
可
夫
过
程

OCConv

OCConv

Attention

降采样 OCConv

OCConv

Attention

升采样

OC
Conv

OC
Conv

Atten
tion

<latexit sha1_base64="YTkph0Fkp0kGiuJKO5lKVitS2js=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BPSh4iGAemCxhdjJJhszOLjO9QljyF148KOLVv/Hm3zhJ9qCJBQ1FVTfdXUEshUHX/XZyK6tr6xv5zcLW9s7uXnH/oGGiRDNeZ5GMdCughkuheB0FSt6KNadhIHkzGF1N/eYT10ZE6gHHMfdDOlCiLxhFKz12UITckLvudbdYcsvuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFbWL/HR28YScWKVH+pG2pZDM1N8TKQ2NGYeB7QwpDs2iNxX/89oJ9i/9VKg4Qa7YfFE/kQQjMn2f9ITmDOXYEsq0sLcSNqSaMrQhFWwI3uLLy6RxVvbOy5X7Sql6m8WRhyM4hlPw4AKqcAM1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wf1IZB7</latexit>

⇥LD

降
采
样
块

升
采
样
块

中间块

重参数化

<latexit sha1_base64="HpqTXa1i2WdRiZaxibHOrz22H80=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF48tmLbQhrLZTtqlm03Y3QglFPwHXjwo4tUf5M1/4/bjoK0PBh7vzTAzL0wF18Z1v53CxubW9k5xt7S3f3B4VD4+aekkUwx9lohEdUKqUXCJvuFGYCdVSONQYDsc38389iMqzRP5YCYpBjEdSh5xRo2V/E4/l9N+ueJW3TnIOvGWpAJLNPrlr94gYVmM0jBBte56bmqCnCrDmcBpqZdpTCkb0yF2LZU0Rh3k82On5MIqAxIlypY0ZK7+nshprPUkDm1nTM1Ir3oz8T+vm5noNsi5TDODki0WRZkgJiGzz8mAK2RGTCyhTHF7K2EjqigzNp+SDcFbfXmdtK6q3nW11qxV6s2nRRxFOINzuAQPbqAO99AAHxhweIZXeHOk8+K8Ox+L1oKzjPAU/sD5/AEpd49h</latexit>

Xn
<latexit sha1_base64="RjWFsPD6bDUmrCteUfgkReAZJaA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRoh4LXvRWwX5AG8pmO2mXbjZhdyOU0B/hxYMiXv093vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZK7U4/kxfetF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/d0rOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvudDLhCZsTEEsoUt7cSNqKKMmMTKtkQvOWXV0nrsupdVWsPtUr9Po+jCCdwCufgwTXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8A3SyPSw==</latexit>

Xn�1
<latexit sha1_base64="L6hYz1BWb9yuh9x5MBkZH4Wz1LE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4KXBMwDkiXMTnqTMbOzy8ysEJaAdy8eFPHqJ3nzb5w8DppY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPxm4+oNI/lvRkl6Ee0L3nIGTVWqp13C0W35E5Blok3J0WYo9otfHV6MUsjlIYJqnXbcxPjZ1QZzgSO851UY0LZkPaxbamkEWo/mx46JqdW6ZEwVrakIVP190RGI61HUWA7I2oGetGbiP957dSE137GZZIalGy2KEwFMTGZfE16XCEzYmQJZYrbWwkbUEWZsdnkbQje4svLpHFR8i5L5Vq5WLl7msWRg2M4gTPw4AoqcAtVqAMDhGd4hTfnwXlx3p2PWeuKM4/wCP7A+fwBnSiNQQ==</latexit>

+

条
件
信
息

<latexit sha1_base64="vD9V1Cxsqxd0rAc3E6sKIvtpx1U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF8FLRPOAZAmzs7PJkNnZZaZXCEvAH/DiQRGvfpE3/8bJ46CJBQ1FVTfdXUEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTDPeYIlMdDughkuheAMFSt5ONadxIHkrGF5P/NYj10Yk6gFHKfdj2lciEoyile6TEHvlilt1pyDLxJuTCsxR75W/umHCspgrZJIa0/HcFP2cahRM8nGpmxmeUjakfd6xVNGYGz+fnjomJ1YJSZRoWwrJVP09kdPYmFEc2M6Y4sAsehPxP6+TYXTl50KlGXLFZouiTBJMyORvEgrNGcqRJZRpYW8lbEA1ZWjTKdkQvMWXl0nzrOpdVM/vziu126dZHEU4gmM4BQ8uoQY3UIcGMOjDM7zCmyOdF+fd+Zi1Fpx5hIfwB87nD5bCjnE=</latexit>

odt
<latexit sha1_base64="sXj4wPxOzwqZEV9OGefMDMXi/xw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2b+wxMqzWN5byYJ+hEdSh5yRo2VmrJfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpfHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f3BqNAg==</latexit>n

<latexit sha1_base64="YTkph0Fkp0kGiuJKO5lKVitS2js=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI8BPSh4iGAemCxhdjJJhszOLjO9QljyF148KOLVv/Hm3zhJ9qCJBQ1FVTfdXUEshUHX/XZyK6tr6xv5zcLW9s7uXnH/oGGiRDNeZ5GMdCughkuheB0FSt6KNadhIHkzGF1N/eYT10ZE6gHHMfdDOlCiLxhFKz12UITckLvudbdYcsvuDGSZeBkpQYZat/jV6UUsCblCJqkxbc+N0U+pRsEknxQ6ieExZSM64G1LFbWL/HR28YScWKVH+pG2pZDM1N8TKQ2NGYeB7QwpDs2iNxX/89oJ9i/9VKg4Qa7YfFE/kQQjMn2f9ITmDOXYEsq0sLcSNqSaMrQhFWwI3uLLy6RxVvbOy5X7Sql6m8WRhyM4hlPw4AKqcAM1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wf1IZB7</latexit>

⇥LD

条
件PiT

降
噪
器

<latexit sha1_base64="vD9V1Cxsqxd0rAc3E6sKIvtpx1U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeAF8FLRPOAZAmzs7PJkNnZZaZXCEvAH/DiQRGvfpE3/8bJ46CJBQ1FVTfdXUEqhUHX/XYKK6tr6xvFzdLW9s7uXnn/oGmSTDPeYIlMdDughkuheAMFSt5ONadxIHkrGF5P/NYj10Yk6gFHKfdj2lciEoyile6TEHvlilt1pyDLxJuTCsxR75W/umHCspgrZJIa0/HcFP2cahRM8nGpmxmeUjakfd6xVNGYGz+fnjomJ1YJSZRoWwrJVP09kdPYmFEc2M6Y4sAsehPxP6+TYXTl50KlGXLFZouiTBJMyORvEgrNGcqRJZRpYW8lbEA1ZWjTKdkQvMWXl0nzrOpdVM/vziu126dZHEU4gmM4BQ8uoQY3UIcGMOjDM7zCmyOdF+fd+Zi1Fpx5hIfwB87nD5bCjnE=</latexit>

odt
<latexit sha1_base64="sXj4wPxOzwqZEV9OGefMDMXi/xw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCF721YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2b+wxMqzWN5byYJ+hEdSh5yRo2VmrJfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpfHUYQTOIVz8OAK6nALDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f3BqNAg==</latexit>n

<latexit sha1_base64="L6hYz1BWb9yuh9x5MBkZH4Wz1LE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4KXBMwDkiXMTnqTMbOzy8ysEJaAdy8eFPHqJ3nzb5w8DppY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPxm4+oNI/lvRkl6Ee0L3nIGTVWqp13C0W35E5Blok3J0WYo9otfHV6MUsjlIYJqnXbcxPjZ1QZzgSO851UY0LZkPaxbamkEWo/mx46JqdW6ZEwVrakIVP190RGI61HUWA7I2oGetGbiP957dSE137GZZIalGy2KEwFMTGZfE16XCEzYmQJZYrbWwkbUEWZsdnkbQje4svLpHFR8i5L5Vq5WLl7msWRg2M4gTPw4AoqcAtVqAMDhGd4hTfnwXlx3p2PWeuKM4/wCP7A+fwBnSiNQQ==</latexit>

+

<latexit sha1_base64="+0r4fJd2XppCYlPVB+kXzbCk24w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeCHjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2b+wxMqzWN5byYJ+hEdSh5yRo2Vml6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVu6zWmrVK/TaPowgncArn4MEV1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/fiWMwA==</latexit>

1

<latexit sha1_base64="2v6VaGifLKk7lL7EAN+1e7Kk860=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZeFunBZwT6gHUomzbShSWZMMoUy9DvcuFDErR/jzr8x085CWw8EDufcS849QcyZNq777RQ2Nre2d4q7pb39g8Oj8vFJW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51g0sj8zpQqzSL5aGYx9QUeSRYygo2V/MagL7AZK5EyOR+UK27VXQCtEy8nFcjRHJS/+sOIJIJKQzjWuue5sfFTrAwjnM5L/UTTGJMJHtGepRILqv10EXqOLqwyRGGk7JMGLdTfGykWWs9EYCeziHrVy8T/vF5iwlvf3hMnhkqy/ChMODIRyhpAQ6YoMXxmCSaK2ayIjLHCxNieSrYEb/XkddK+qnrX1dpDrVK/y+sowhmcwyV4cAN1uIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8AI+ySXQ==</latexit>

Cin

<latexit sha1_base64="VawppBFkfpS08V59RkSu1s97+8U=">AAACAnicbZDLSsNAFIYnXmu9RV2Jm8EiuCqJFHVZqIjLCvYCbQiTyaQdOpkJMxOhhOLGV3HjQhG3PoU738ZJG0Fbfxj4+M85zDl/kDCqtON8WUvLK6tr66WN8ubW9s6uvbffViKVmLSwYEJ2A6QIo5y0NNWMdBNJUBww0glGjbzeuSdSUcHv9DghXowGnEYUI20s3z7sx0gPZZxdNyb+DzcEDye+XXGqzlRwEdwCKqBQ07c/+6HAaUy4xgwp1XOdRHsZkppiRiblfqpIgvAIDUjPIEcxUV42PWECT4wTwkhI87iGU/f3RIZipcZxYDrzJdV8LTf/q/VSHV16GeVJqgnHs4+ilEEtYJ4HDKkkWLOxAYQlNbtCPEQSYW1SK5sQ3PmTF6F9VnXPq7XbWqV+VcRRAkfgGJwCF1yAOrgBTdACGDyAJ/ACXq1H69l6s95nrUtWMXMA/sj6+Ab/eJfW</latexit>

FCCond

重塑

条件信息

<latexit sha1_base64="eaHafwfSbpqxML+SRkobi1SQtXA=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFN7qrYB/QDiWTZtrQJDNNMoUy9DvcuFDErR/jzr8x085CWw8EDufcS849QcyZNq777RQ2Nre2d4q7pb39g8Oj8vFJS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gfJf57SlVmkXyycxi6gs8lCxkBBsr+Z1+T2AzUiJlct4vV9yquwBaJ15OKpCj0S9/9QYRSQSVhnCsdddzY+OnWBlGOJ2XeommMSZjPKRdSyUWVPvpIvQcXVhlgMJI2ScNWqi/N1IstJ6JwE5mEfWql4n/ed3EhLe+vSdODJVk+VGYcGQilDWABkxRYvjMEkwUs1kRGWGFibE9lWwJ3urJ66R1VfWuq7XHWqX+kNdRhDM4h0vw4AbqcA8NaAKBCTzDK7w5U+fFeXc+lqMFJ985hT9wPn8ARj2Sdw==</latexit>

Xin

<latexit sha1_base64="92y4ueXCn104CRid6EL9FB8zQlc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFXbhwUcE+oB1KJs20oUlmTDKFMvQ73LhQxK0f486/MdPOQlsPBA7n3EvOPUHMmTau++0U1tY3NreK26Wd3b39g/LhUUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYHyT+e0JVZpF8tFMY+oLPJQsZAQbK/n3/Z7AZqREyuSsX664VXcOtEq8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6K/USTWNMxnhIu5ZKLKj203noGTqzygCFkbJPGjRXf2+kWGg9FYGdzCLqZS8T//O6iQmvfXtPnBgqyeKjMOHIRChrAA2YosTwqSWYKGazIjLCChNjeyrZErzlk1dJ66LqXVZrD7VK/TavowgncArn4MEV1OEOGtAEAk/wDK/w5kycF+fd+ViMFpx85xj+wPn8ATH8kmY=</latexit>

Lin

<latexit sha1_base64="2v6VaGifLKk7lL7EAN+1e7Kk860=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZeFunBZwT6gHUomzbShSWZMMoUy9DvcuFDErR/jzr8x085CWw8EDufcS849QcyZNq777RQ2Nre2d4q7pb39g8Oj8vFJW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51g0sj8zpQqzSL5aGYx9QUeSRYygo2V/MagL7AZK5EyOR+UK27VXQCtEy8nFcjRHJS/+sOIJIJKQzjWuue5sfFTrAwjnM5L/UTTGJMJHtGepRILqv10EXqOLqwyRGGk7JMGLdTfGykWWs9EYCeziHrVy8T/vF5iwlvf3hMnhkqy/ChMODIRyhpAQ6YoMXxmCSaK2ayIjLHCxNieSrYEb/XkddK+qnrX1dpDrVK/y+sowhmcwyV4cAN1uIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8AI+ySXQ==</latexit>

Cin

<latexit sha1_base64="92y4ueXCn104CRid6EL9FB8zQlc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFXbhwUcE+oB1KJs20oUlmTDKFMvQ73LhQxK0f486/MdPOQlsPBA7n3EvOPUHMmTau++0U1tY3NreK26Wd3b39g/LhUUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYHyT+e0JVZpF8tFMY+oLPJQsZAQbK/n3/Z7AZqREyuSsX664VXcOtEq8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6K/USTWNMxnhIu5ZKLKj203noGTqzygCFkbJPGjRXf2+kWGg9FYGdzCLqZS8T//O6iQmvfXtPnBgqyeKjMOHIRChrAA2YosTwqSWYKGazIjLCChNjeyrZErzlk1dJ66LqXVZrD7VK/TavowgncArn4MEV1OEOGtAEAk/wDK/w5kycF+fd+ViMFpx85xj+wPn8ATH8kmY=</latexit>

Lin

<latexit sha1_base64="2v6VaGifLKk7lL7EAN+1e7Kk860=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZeFunBZwT6gHUomzbShSWZMMoUy9DvcuFDErR/jzr8x085CWw8EDufcS849QcyZNq777RQ2Nre2d4q7pb39g8Oj8vFJW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51g0sj8zpQqzSL5aGYx9QUeSRYygo2V/MagL7AZK5EyOR+UK27VXQCtEy8nFcjRHJS/+sOIJIJKQzjWuue5sfFTrAwjnM5L/UTTGJMJHtGepRILqv10EXqOLqwyRGGk7JMGLdTfGykWWs9EYCeziHrVy8T/vF5iwlvf3hMnhkqy/ChMODIRyhpAQ6YoMXxmCSaK2ayIjLHCxNieSrYEb/XkddK+qnrX1dpDrVK/y+sowhmcwyV4cAN1uIcmtIDAEzzDK7w5U+fFeXc+lqMFJ985hT9wPn8AI+ySXQ==</latexit>

Cin

<latexit sha1_base64="L6hYz1BWb9yuh9x5MBkZH4Wz1LE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4KXBMwDkiXMTnqTMbOzy8ysEJaAdy8eFPHqJ3nzb5w8DppY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPxm4+oNI/lvRkl6Ee0L3nIGTVWqp13C0W35E5Blok3J0WYo9otfHV6MUsjlIYJqnXbcxPjZ1QZzgSO851UY0LZkPaxbamkEWo/mx46JqdW6ZEwVrakIVP190RGI61HUWA7I2oGetGbiP957dSE137GZZIalGy2KEwFMTGZfE16XCEzYmQJZYrbWwkbUEWZsdnkbQje4svLpHFR8i5L5Vq5WLl7msWRg2M4gTPw4AoqcAtVqAMDhGd4hTfnwXlx3p2PWeuKM4/wCP7A+fwBnSiNQQ==</latexit>

+

<latexit sha1_base64="oUQJ8xtSa7ItVlLMafo+O/btGWI=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuCLlxWsA9ox5LJZNrQJDMkGaUM/Q83LhRx67+482/MtLPQ1gOBwzn3ck9OkHCmjet+O6WV1bX1jfJmZWt7Z3evun/Q1nGqCG2RmMeqG2BNOZO0ZZjhtJsoikXAaScYX+d+55EqzWJ5byYJ9QUeShYxgo2VHrqDvsBmpEQ2YuF0UK25dXcGtEy8gtSgQHNQ/eqHMUkFlYZwrHXPcxPjZ1gZRjidVvqppgkmYzykPUslFlT72Sz1FJ1YJURRrOyTBs3U3xsZFlpPRGAn84x60cvF/7xeaqIrP2MySQ2VZH4oSjkyMcorQCFTlBg+sQQTxWxWREZYYWJsURVbgrf45WXSPqt7F/Xzu/Na46aoowxHcAyn4MElNOAWmtACAgqe4RXenCfnxXl3PuajJafYOYQ/cD5/AP11kto=</latexit>

Xhid

Conv2D

Conv2D

ResConv

<latexit sha1_base64="L6hYz1BWb9yuh9x5MBkZH4Wz1LE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4KXBMwDkiXMTnqTMbOzy8ysEJaAdy8eFPHqJ3nzb5w8DppY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPxm4+oNI/lvRkl6Ee0L3nIGTVWqp13C0W35E5Blok3J0WYo9otfHV6MUsjlIYJqnXbcxPjZ1QZzgSO851UY0LZkPaxbamkEWo/mx46JqdW6ZEwVrakIVP190RGI61HUWA7I2oGetGbiP957dSE137GZZIalGy2KEwFMTGZfE16XCEzYmQJZYrbWwkbUEWZsdnkbQje4svLpHFR8i5L5Vq5WLl7msWRg2M4gTPw4AoqcAtVqAMDhGd4hTfnwXlx3p2PWeuKM4/wCP7A+fwBnSiNQQ==</latexit>

+
<latexit sha1_base64="u1N6U2zdrkkCMwXU8PJcQ+WAQBM=">AAAB9XicbVDLSgMxFM3UV62vqks3wSK4KjNS1GWhLlxWsA9ox5JJM21oMhmSO0oZ+h9uXCji1n9x59+YaWehrQcCh3Pu5Z6cIBbcgOt+O4W19Y3NreJ2aWd3b/+gfHjUNirRlLWoEkp3A2KY4BFrAQfBurFmRAaCdYJJI/M7j0wbrqJ7mMbMl2QU8ZBTAlZ6aAz6ksBYy1QlMBuUK27VnQOvEi8nFZSjOSh/9YeKJpJFQAUxpue5Mfgp0cCpYLNSPzEsJnRCRqxnaUQkM346Tz3DZ1YZ4lBp+yLAc/X3RkqkMVMZ2Mkso1n2MvE/r5dAeO2nPIoTYBFdHAoTgUHhrAI85JpREFNLCNXcZsV0TDShYIsq2RK85S+vkvZF1bus1u5qlfpNXkcRnaBTdI48dIXq6BY1UQtRpNEzekVvzpPz4rw7H4vRgpPvHKM/cD5/ABHokug=</latexit>

Cout

<latexit sha1_base64="92y4ueXCn104CRid6EL9FB8zQlc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFXbhwUcE+oB1KJs20oUlmTDKFMvQ73LhQxK0f486/MdPOQlsPBA7n3EvOPUHMmTau++0U1tY3NreK26Wd3b39g/LhUUtHiSK0SSIeqU6ANeVM0qZhhtNOrCgWAaftYHyT+e0JVZpF8tFMY+oLPJQsZAQbK/n3/Z7AZqREyuSsX664VXcOtEq8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6K/USTWNMxnhIu5ZKLKj203noGTqzygCFkbJPGjRXf2+kWGg9FYGdzCLqZS8T//O6iQmvfXtPnBgqyeKjMOHIRChrAA2YosTwqSWYKGazIjLCChNjeyrZErzlk1dJ66LqXVZrD7VK/TavowgncArn4MEV1OEOGtAEAk/wDK/w5kycF+fd+ViMFpx85xj+wPn8ATH8kmY=</latexit>

Lin

<latexit sha1_base64="U4KcBkTdhBhyHxY+JToO/wHQHJY=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyiqzIjRV0WdOGygn1AOwyZNNOGJpMhD6EO/RI3LhRx66e482/MtLPQ1gOBwzn3ck9OlDKqtOd9O6W19Y3NrfJ2ZWd3b7/qHhx2lDASkzYWTMhehBRhNCFtTTUjvVQSxCNGutHkJve7j0QqKpIHPU1JwNEooTHFSFspdKu9cMCRHkueCaNnZ6Fb8+reHHCV+AWpgQKt0P0aDAU2nCQaM6RU3/dSHWRIaooZmVUGRpEU4Qkakb6lCeJEBdk8+AyeWmUIYyHtSzScq783MsSVmvLITuYh1bKXi/95faPj6yCjSWo0SfDiUGwY1ALmLcAhlQRrNrUEYUltVojHSCKsbVcVW4K//OVV0rmo+5f1xn2j1rwt6iiDY3ACzoEPrkAT3IEWaAMMDHgGr+DNeXJenHfnYzFacoqdI/AHzucPEJeTXw==</latexit>

X 0
out

Activation

Conv2D条
件
信
息
的
融
入
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3-行程信息建模的轨迹自监督学习

Ø下游应用：旅行时间估计
• 生成的轨迹行程可进一步用于旅行时间估计任务
• 提出一种掩码视觉Transformer，更加高效地完成旅行时间估计任务

推断的 PiT

展平

平整 PiT

<latexit sha1_base64="L7Nh8PNlJ7yH/ILUG+Sz346GqcI=">AAACB3icbZDLSsNAFIYn9VbrLepSkMEi1E1JpKjLQkEENxV7gyaEyWTSDp1cmJkIJQRcuPFV3LhQxK2v4M63cdJW0NYfBj7+c4Zzzu/GjAppGF9aYWl5ZXWtuF7a2Nza3tF39zoiSjgmbRyxiPdcJAijIWlLKhnpxZygwGWk644aeb17R7igUdiS45jYARqE1KcYSWU5+qEVIDnkQXrZyJwfvm1lFQt7kTxx9LJRNSaCi2DOoAxmajr6p+VFOAlIKDFDQvRNI5Z2irikmJGsZCWCxAiP0ID0FYYoIMJOJ3dk8Fg5HvQjrl4o4cT9/SNFgRDjwFWd+aZivpab/9X6ifQv7JSGcSJJiKeD/IRBGcE8FOhRTrBkYwUIc6p2hXiIOMJSRVdSIZjzJy9C57RqnlVrN7Vy/fp+GkcRHIAjUAEmOAd1cAWaoA0weABP4AW8ao/as/amvU9bC9oswn3wR9rHN1Ommgk=</latexit>

FCST(·)

位置编码

⽹格嵌⼊

<latexit sha1_base64="L6hYz1BWb9yuh9x5MBkZH4Wz1LE=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBAEIexKUI8BL4KXBMwDkiXMTnqTMbOzy8ysEJaAdy8eFPHqJ3nzb5w8DppY0FBUddPdFSSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOg4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPxm4+oNI/lvRkl6Ee0L3nIGTVWqp13C0W35E5Blok3J0WYo9otfHV6MUsjlIYJqnXbcxPjZ1QZzgSO851UY0LZkPaxbamkEWo/mx46JqdW6ZEwVrakIVP190RGI61HUWA7I2oGetGbiP957dSE137GZZIalGy2KEwFMTGZfE16XCEzYmQJZYrbWwkbUEWZsdnkbQje4svLpHFR8i5L5Vq5WLl7msWRg2M4gTPw4AoqcAtVqAMDhGd4hTfnwXlx3p2PWeuKM4/wCP7A+fwBnSiNQQ==</latexit>

+

掩码 ViT

<latexit sha1_base64="o6E6h4MWPyJPJoKxNe0CHAnQdP8=">AAACCHicbVDLSsNAFJ34rPUVdenCYBHqpiRS1GWxIC4r2Ac0IUwmk3bozCTMTIQSunTjr7hxoYhbP8Gdf+OkjaCtBwYO59x7594TJJRIZdtfxtLyyuraemmjvLm1vbNr7u13ZJwKhNsoprHoBVBiSjhuK6Io7iUCQxZQ3A1Gzdzv3mMhSczv1DjBHoMDTiKCoNKSbx65DKqhYNl1c+L/cD1hUnVRGKtT36zYNXsKa5E4BamAAi3f/HTDGKUMc4UolLLv2InyMigUQRRPym4qcQLRCA5wX1MOGZZeNj1kYp1oJbSiWOjHlTVVf3dkkEk5ZoGuzFeV814u/uf1UxVdehnhSaowR7OPopRaKrbyVKyQCIwUHWsCkSB6VwsNoYBI6ezKOgRn/uRF0jmrOee1+m290rgq4iiBQ3AMqsABF6ABbkALtAECD+AJvIBX49F4Nt6M91npklH0HIA/MD6+AVDhmio=</latexit>

FCpre(·)

平均
池化

<latexit sha1_base64="MsVgy4+ZPxgELn6naLqolxGsOBU=">AAAB+3icbZBLSwMxFIUz9VXra6xLN8EiuCozUtRlQReCmwr2Ae1QMultG5p5kNxRyzDgL3HjQhG3/hF3/hvTx0JbDwQ+zrkhN8ePpdDoON9WbmV1bX0jv1nY2t7Z3bP3iw0dJYpDnUcyUi2faZAihDoKlNCKFbDAl9D0R5eTvHkPSosovMNxDF7ABqHoC87QWF272HkQPRgyTDtXIJFRzLp2ySk7U9FlcOdQInPVuvZXpxfxJIAQuWRat10nRi9lCgWXkBU6iYaY8REbQNtgyALQXjrdPaPHxunRfqTMCZFO3d83UhZoPQ58MxkwHOrFbGL+l7UT7F94qQjjBCHks4f6iaQY0UkRtCcUcJRjA4wrYXalfMgU42jqKpgS3MUvL0PjtOyelSu3lVL15mlWR54ckiNyQlxyTqrkmtRInXDySJ7JK3mzMuvFerc+ZqM5a17hAfkj6/MHQHOVBQ==</latexit>

c�t
预测

<latexit sha1_base64="PlJ87CranZ+msRzW9kjO0ZC/S1U=">AAAB+HicbVDLSgMxFL1TX7U+WnXpJlgEV2VGRF0WdOGygn1AOwyZNNOGJpkhyQh16Je4caGIWz/FnX9jpp2Fth4IHM65l3tywoQzbVz32ymtrW9sbpW3Kzu7e/vV2sFhR8epIrRNYh6rXog15UzStmGG016iKBYhp91wcpP73UeqNIvlg5km1Bd4JFnECDZWCmrVXjAQ2IyVyCKOzSyo1d2GOwdaJV5B6lCgFdS+BsOYpIJKQzjWuu+5ifEzrAwjnM4qg1TTBJMJHtG+pRILqv1sHnyGTq0yRFGs7JMGzdXfGxkWWk9FaCfzkHrZy8X/vH5qoms/YzJJDZVkcShKOTIxyltAQ6YoMXxqCSaK2ayIjLHCxNiuKrYEb/nLq6Rz3vAuGxf3F/XmbVFHGY7hBM7Agytowh20oA0EUniGV3hznpwX5935WIyWnGLnCP7A+fwBTMmThw==</latexit>

Xflat
<latexit sha1_base64="GGHhL4hzpTKxJS27oLs5aFd19q8=">AAACAHicbVBNS8NAEN3Ur1q/oh48eFksQr2URIp6LOjBYwXbBpoQNptNu3Tzwe5EKLUX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXZIIrsKxvo7Syura+Ud6sbG3v7O6Z+wcdleaSsjZNRSqdgCgmeMLawEEwJ5OMxIFg3WB4PfW7D0wqnib3MMqYF5N+wiNOCWjJN48c33IVj3HmuzBgQGrOYxrCmW9Wrbo1A14mdkGqqEDLN7/cMKV5zBKggijVs60MvDGRwKlgk4qbK5YROiR91tM0ITFT3nj2wASfaiXEUSp1JYBn6u+JMYmVGsWB7owJDNSiNxX/83o5RFfemCdZDiyh80VRLjCkeJoGDrlkFMRIE0Il17diOiCSUNCZVXQI9uLLy6RzXrcv6o27RrV5U8RRRsfoBNWQjS5RE92iFmojiiboGb2iN+PJeDHejY95a8koZg7RHxifP9y6lfU=</latexit>

X0 ⇠ p✓(X|odt)

旅行时间估计流程

<latexit sha1_base64="YoyvcyZ5OArHmmxnDcUPdJHmjZ0=">AAAB+HicbVDLSgMxFL1TX7U+OurSTbAIrsqMiLos6MJlBfuAdhgyadqGJpkhyQh16Je4caGIWz/FnX9jpp2Fth4IHM65l3tyooQzbTzv2ymtrW9sbpW3Kzu7e/tV9+CwreNUEdoiMY9VN8KaciZpyzDDaTdRFIuI0040ucn9ziNVmsXywUwTGgg8kmzICDZWCt1qN+wLbMZKZALrySx0a17dmwOtEr8gNSjQDN2v/iAmqaDSEI617vleYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCbB5+hU6sM0DBW9kmD5urvjQwLracispN5SL3s5eJ/Xi81w+sgYzJJDZVkcWiYcmRilLeABkxRYvjUEkwUs1kRGWOFibFdVWwJ/vKXV0n7vO5f1i/uL2qN26KOMhzDCZyBD1fQgDtoQgsIpPAMr/DmPDkvzrvzsRgtOcXOEfyB8/kDVHOTjA==</latexit>

Xmask

第1层

第2层

第3层

<latexit sha1_base64="YoyvcyZ5OArHmmxnDcUPdJHmjZ0=">AAAB+HicbVDLSgMxFL1TX7U+OurSTbAIrsqMiLos6MJlBfuAdhgyadqGJpkhyQh16Je4caGIWz/FnX9jpp2Fth4IHM65l3tyooQzbTzv2ymtrW9sbpW3Kzu7e/tV9+CwreNUEdoiMY9VN8KaciZpyzDDaTdRFIuI0040ucn9ziNVmsXywUwTGgg8kmzICDZWCt1qN+wLbMZKZALrySx0a17dmwOtEr8gNSjQDN2v/iAmqaDSEI617vleYoIMK8MIp7NKP9U0wWSCR7RnqcSC6iCbB5+hU6sM0DBW9kmD5urvjQwLracispN5SL3s5eJ/Xi81w+sgYzJJDZVkcWiYcmRilLeABkxRYvjUEkwUs1kRGWOFibFdVWwJ/vKXV0n7vO5f1i/uL2qN26KOMhzDCZyBD1fQgDtoQgsIpPAMr/DmPDkvzrvzsRgtOcXOEfyB8/kDVHOTjA==</latexit>

Xmask

第1层

第2层

第3层

掩码实现方式对比

视觉
Transformer

掩码视觉
Transformer

绪论 内容框架 研究内容 研究总结
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3-行程信息建模的轨迹自监督学习

Ø实验设计

下游任务

基线模型

轨迹数据集

绪论 内容框架 研究内容 研究总结

• 车辆定位数据
集

Ø 起终点行程生成

Ø 起终点旅行时间估计

Ø 行程生成方法
• Dijkstra：最短路径算法
• DeepST：基于深度学习的路径生成

Ø 轨迹旅行时间估计方法
• WDDRA：多任务旅行时间估计模型
• STDGCN：基于深度网络结构自动搜索的模型

Ø 起终点旅行时间估计方法
• TEMP：历史相似起终点平均
• LR：线性回归
• GBM：基于集成学习的非线性回归
• ST-NN：根据起终点估计旅行时间
• MURAT：根据起终点和出发时间估计旅行时间
• DeepOD：建模起终点与历史轨迹的方法
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3-行程信息建模的轨迹自监督学习

Ø行程生成结果
• 所提出模型能够生成准确的轨迹行程，并对轨迹点噪音具备鲁棒性

轨迹行程生成准确率对比 轨迹行程生成案例分析

绪论 内容框架 研究内容 研究总结
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3-行程信息建模的轨迹自监督学习

Ø旅行时间估计结果
• 相较于现有方法，所提出模型能够提升旅行时间估计任务的准确率

总体准确率对比 超参数效果分析

绪论 内容框架 研究内容 研究总结
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3-行程信息建模的轨迹自监督学习

绪论 内容框架 研究内容 研究总结

Ø鲁棒性验证
• 相较于现有方法，所提出模型对于异常值有更强的鲁棒性
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4

⾯向通⽤模型的
轨迹⾃监督学习

通⽤
轨迹模型

灵活适配各种
下游任务的排列

轨迹的灵活排列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3扩展到
多功能

扩展到
点对

扩展到
序列

考虑动
态上下
⽂

考虑轨
迹对应
⾏程

考虑多
⽅⾯信
息

强化任
务适配
性能

数据与
技术
基础

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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4-多视图融合的轨迹自监督学习

Ø挑战
• 有效建模并融合轨迹中的多方面信息，为不同的下游任务提供有用的特征

• 现有基于自编码或对比学习的自监督学习难以有效建模并融合多方面信息

现有自监督学习模型在三种任务上的相对性能

绪论 内容框架 研究内容 研究总结
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4-多视图融合的轨迹自监督学习

Ø轨迹多方面信息建模
• 将轨迹中的信息总结为离散/连续时空两个视图

绪论 内容框架 研究内容 研究总结

<latexit sha1_base64="apZ14gf1VTO8JhTlZL3CRTAVsAw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieONnQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atXa/e1SqORx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwfsjaM=</latexit>

t1

<latexit sha1_base64="kvLJxIJ6U/MpTRTg+uKkAfMPtn4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+1a1buq1u/rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwlwjaQ=</latexit>

t2

<latexit sha1_base64="GPzulLLFq1lgazrE6iY1skyT6Ko=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB+xf9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndVrd3XKvV6HkcRTuAUzsGDa6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwAK9I2l</latexit>

t3
<latexit sha1_base64="qGaCi96rVxVPyMCzaFL6tQBi+Fc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqlev1u5rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwx4jaY=</latexit>

t4

轨迹
<latexit sha1_base64="wQmqVKu4cuftWW4Oa7WHrJfxeKA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFNy4r9IXtUO6kmTY0kxmSjFCG/oUbF4q49W/c+Tem7Sy09UDgcM695NwTJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqylo0FrHqBqiZ4JK1DDeCdRPFMAoE6wSTu7nfeWJK81g2zTRhfoQjyUNO0VjpsR+hGVMUpDkoV9yquwBZJ15OKpCjMSh/9YcxTSMmDRWodc9zE+NnqAyngs1K/VSzBOkER6xnqcSIaT9bJJ6RC6sMSRgr+6QhC/X3RoaR1tMosJPzhHrVm4v/eb3UhLd+xmWSGibp8qMwFcTEZH4+GXLFqBFTS5AqbrMSOkaF1NiSSrYEb/XkddK+qnrX1dpDrVKv53UU4QzO4RI8uIE63EMDWkBBwjO8wpujnRfn3flYjhacfOcU/sD5/AEevJCP</latexit>

T

<latexit sha1_base64="H/OtoayZczF2DsR2Nk3kbeKHWhU=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJBIUY8FLx4r2A9oQ9hsN+3SzSbsToRS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8KJPCoOd9O2vrG5tb26Wd8u7e/sFh5ei4ZdJcM95kqUx1J6KGS6F4EwVK3sk0p0kkeTsa3c389hPXRqTqEccZDxI6UCIWjKKV2jz0LzH0w0rVc705yCrxC1KFAo2w8tXrpyxPuEImqTFd38swmFCNgkk+LfdywzPKRnTAu5YqmnATTObnTsm5VfokTrUthWSu/p6Y0MSYcRLZzoTi0Cx7M/E/r5tjfBtMhMpy5IotFsW5JJiS2e+kLzRnKMeWUKaFvZWwIdWUoU2obEPwl19eJa0r1792aw+1at0t4ijBKZzBBfhwA3W4hwY0gcEInuEV3pzMeXHenY9F65pTzJzAHzifP1HRjto=</latexit>

e1, t1

<latexit sha1_base64="AVv6/sJlH2rni28xi66+mST2aAY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgQUJSinosePFYwX5AG8Jmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmhangGl332yptbG5t75R3K3v7B4dH1eOTjk4yRVmbJiJRvZBoJrhkbeQoWC9VjMShYN1wcjf3u09MaZ7IR5ymzI/JSPKIU4JG6rKgfoVBPajWXMddwF4nXkFqUKAVVL8Gw4RmMZNIBdG677kp+jlRyKlgs8og0ywldEJGrG+oJDHTfr44d2ZfGGVoR4kyJdFeqL8nchJrPY1D0xkTHOtVby7+5/UzjG79nMs0QybpclGUCRsTe/67PeSKURRTQwhV3Nxq0zFRhKJJqGJC8FZfXieduuNdO42HRq3pFHGU4QzO4RI8uIEm3EML2kBhAs/wCm9War1Y79bHsrVkFTOn8AfW5w9U3Y7c</latexit>

e2, t2

<latexit sha1_base64="hXQZz++Vn8FndEng8MSh2EHgC3Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg4TEFvVY8OKxgrWFNoTNdtMu3XywOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKjY7zbZXW1jc2t8rblZ3dvf2D6uHRo04yxXibJTJR3YBqLkXM2yhQ8m6qOI0CyTvB+Hbmd5640iKJH3CSci+iw1iEglE0Uof79Qv063615tjOHGSVuAWpQYGWX/3qDxKWRTxGJqnWPddJ0cupQsEkn1b6meYpZWM65D1DYxpx7eXzc6fkzCgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n9fLMLzxchGnGfKYLRaFmSSYkNnvZCAUZygnhlCmhLmVsBFVlKFJqGJCcJdfXiWPl7Z7ZTfuG7WmXcRRhhM4hXNw4RqacActaAODMTzDK7xZqfVivVsfi9aSVcwcwx9Ynz9X6Y7e</latexit>

e3, t3

<latexit sha1_base64="cKyPIsuOu+dCsF3P+ep5oalRGcg=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJBIUI8FLx4r2A9oQ9hsJ+3SzQe7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvzARX2nG+rbX1jc2t7cpOdXdv/+CwdnTcVmkuGbZYKlLZDalCwRNsaa4FdjOJNA4FdsLx3czvPKFUPE0e9SRDP6bDhEecUW2kDgbepQ68oFZ3bGcOskrcktShRDOoffUHKctjTDQTVKme62TaL6jUnAmcVvu5woyyMR1iz9CExqj8Yn7ulJwbZUCiVJpKNJmrvycKGis1iUPTGVM9UsveTPzP6+U6uvULnmS5xoQtFkW5IDols9/JgEtkWkwMoUxycythIyop0yahqgnBXX55lbSvbPfa9h68esMu46jAKZzBBbhwAw24hya0gMEYnuEV3qzMerHerY9F65pVzpzAH1ifP1r1juA=</latexit>

e4, t4
<latexit sha1_base64="pOIdoCyRcQqFDl0XVDMisz0qOHg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg4REWvVY8OKxgrWFNoTNdtMu3XywOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKjY7zbZXW1jc2t8rblZ3dvf2D6uHRo04yxXibJTJR3YBqLkXM2yhQ8m6qOI0CyTvB+Hbmd5640iKJH3CSci+iw1iEglE0Uof7jQv0G3615tjOHGSVuAWpQYGWX/3qDxKWRTxGJqnWPddJ0cupQsEkn1b6meYpZWM65D1DYxpx7eXzc6fkzCgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n9fLMLzxchGnGfKYLRaFmSSYkNnvZCAUZygnhlCmhLmVsBFVlKFJqGJCcJdfXiWPl7Z7Zdfv67WmXcRRhhM4hXNw4RqacActaAODMTzDK7xZqfVivVsfi9aSVcwcwx9Ynz9eAY7i</latexit>

e5, t5

连续路径
<latexit sha1_base64="OC9LqqtUV1JMBUZdCLrW1fPoMuo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdScOOyQl/QDiWTybShmWRMMoVS+h1uXCji1o9x59+YaWehrQdCDufcS05OkHCmjet+O4WNza3tneJuaW//4PCofHzS1jJVhLaI5FJ1A6wpZ4K2DDOcdhNFcRxw2gnG95nfmVClmRRNM02oH+OhYBEj2FjJ7weSh3oa2ws1B+WKW3UXQOvEy0kFcjQG5a9+KEkaU2EIx1r3PDcx/gwrwwin81I/1TTBZIyHtGepwDHV/mwReo4urBKiSCp7hEEL9ffGDMc6S2YnY2xGetXLxP+8XmqiW3/GRJIaKsjyoSjlyEiUNYBCpigxfGoJJorZrIiMsMLE2J5KtgRv9cvrpH1V9a6rtcdapX6X11GEMziHS/DgBurwAA1oAYEneIZXeHMmzovz7nwsRwtOvnMKf+B8/gCsG5II</latexit>

T

轨迹匹配轨迹
<latexit sha1_base64="DZglxT++iMo7tJfHTgwfUVzitx4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEirqSghuXFfqCJpTJ5KYdOnkwM1FK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPESzqSyrG+jtLK6tr5R3qxsbe/s7pn7Bx0Zp4JCm8Y8Fj2PSOAsgrZiikMvEUBCj0PXG9/kfvcehGRx1FKTBNyQDCMWMEqUlgbmkfPAfFCM+5A5IVEjSjhuTQdm1apZM+BlYhekigo0B+aX48c0DSFSlBMp+7aVKDcjQjHKYVpxUgkJoWMyhL6mEQlButks/xSfasXHQSz0ixSeqb83MhJKOQk9PZlHlIteLv7n9VMVXLkZi5JUQUTnh4KUYxXjvAzsMwFU8YkmhAqms2I6IoJQpSur6BLsxS8vk855zb6o1e/q1cZ1UUcZHaMTdIZsdIka6BY1URtR9Iie0St6M56MF+Pd+JiPloxi5xD9gfH5A0qAlkU=</latexit>

eT

<latexit sha1_base64="jizV6YdY5ww2MsWrA3R764C32Z4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqlev1u5rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/utjZs=</latexit>

l1

<latexit sha1_base64="xljFhP+1DanZA8iCLGWI+flbSdg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qndVrd/XK41GHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD9MY2c</latexit>

l2

<latexit sha1_base64="Swg4zmLfVRBKDNAIs9/7LDeQmi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+qWruvVer1PI4inMApnIMH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD+tY2d</latexit>

l3
<latexit sha1_base64="B42kyIJa+l8ABE+iKT7+hH4lhWA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3JQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVa9erd3XKo1GHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAASI2e</latexit>

l4
离散时空特征
离散采样的地点

连续时空特征
空间中的连续运动
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4-多视图融合的轨迹自监督学习

Ø轨迹多方面信息建模
• 提出基于注意力的离散轨迹编码器，高效建模离散时空视图

(c) Induced Attention 层(a) 编码路段特征 (b) 离散轨迹编码器

<latexit sha1_base64="JuQUIFi2Q2DEGUJBkpwDGy6RtVI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIISklE1GPBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IS3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVnxrite/apcvcjjKMAxnMAZeHADVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fbN+Mnw==</latexit>

+
<latexit sha1_base64="JuQUIFi2Q2DEGUJBkpwDGy6RtVI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIISklE1GPBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IS3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVnxrite/apcvcjjKMAxnMAZeHADVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fbN+Mnw==</latexit>

+
<latexit sha1_base64="JuQUIFi2Q2DEGUJBkpwDGy6RtVI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIISklE1GPBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IS3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVnxrite/apcvcjjKMAxnMAZeHADVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fbN+Mnw==</latexit>

+
<latexit sha1_base64="JuQUIFi2Q2DEGUJBkpwDGy6RtVI=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIISklE1GPBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IS3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVnxrite/apcvcjjKMAxnMAZeHADVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fbN+Mnw==</latexit>

+

Anc Anc Anc Anc

<latexit sha1_base64="1+MJrkQA6nc+O9XzQRghLvQmrKc=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4Kkkp6rHgxWMF+wFNKJvtpF26+WB3opaYn+LFgyJe/SXe/Ddu2xy09cHA470ZZub5ieAKbfvbWFvf2NzaLu2Ud/f2Dw7NylFHxalk0GaxiGXPpwoEj6CNHAX0Egk09AV0/cn1zO/eg1Q8ju5wmoAX0lHEA84oamlgVlwIk3HmIjyiH2S9PB+YVbtmz2GtEqcgVVKgNTC/3GHM0hAiZIIq1XfsBL2MSuRMQF52UwUJZRM6gr6mEQ1Bedn89Nw608rQCmKpK0Jrrv6eyGio1DT0dWdIcayWvZn4n9dPMbjyMh4lKULEFouCVFgYW7McrCGXwFBMNaFMcn2rxcZUUoY6rbIOwVl+eZV06jXnota4bVSb9SKOEjkhp+ScOOSSNMkNaZE2YeSBPJNX8mY8GS/Gu/GxaF0ziplj8gfG5w8eNpSF</latexit>

X

<latexit sha1_base64="CRS6Q4DCKghUgHWcGUcysSYmXnA=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBU0lKUY8VLx4r2A9oQ9lsJ+3SzQe7E7XE/BQvHhTx6i/x5r9x2+agrQ8GHu/NMDPPiwVXaNvfRmFtfWNzq7hd2tnd2z8wy4dtFSWSQYtFIpJdjyoQPIQWchTQjSXQwBPQ8SbXM79zD1LxKLzDaQxuQEch9zmjqKWBWe5DEI/TPsIjen56lWUDs2JX7TmsVeLkpEJyNAfmV38YsSSAEJmgSvUcO0Y3pRI5E5CV+omCmLIJHUFP05AGoNx0fnpmnWplaPmR1BWiNVd/T6Q0UGoaeLozoDhWy95M/M/rJehfuikP4wQhZItFfiIsjKxZDtaQS2AopppQJrm+1WJjKilDnVZJh+Asv7xK2rWqc16t39YrjVoeR5EckxNyRhxyQRrkhjRJizDyQJ7JK3kznowX4934WLQWjHzmiPyB8fkD+x2Ubg==</latexit>

A

<latexit sha1_base64="lP1Gk8ztGx89AIZfPBtOa1q977Q=">AAAB/HicbVBNS8NAEN34WetXtEcvwSJ4Kkkp6rHgxWMF+wFNKZvtpF262YTdibSE+le8eFDEqz/Em//GbZuDtj4YeLw3w8y8IBFco+t+WxubW9s7u4W94v7B4dGxfXLa0nGqGDRZLGLVCagGwSU0kaOATqKARoGAdjC+nfvtR1Cax/IBpwn0IjqUPOSMopH6dsmHKBllPsIEgzCbzGZ9r2+X3Yq7gLNOvJyUSY5G3/7yBzFLI5DIBNW667kJ9jKqkDMBs6KfakgoG9MhdA2VNALdyxbHz5wLowycMFamJDoL9fdERiOtp1FgOiOKI73qzcX/vG6K4U0v4zJJESRbLgpT4WDszJNwBlwBQzE1hDLFza0OG1FFGZq8iiYEb/XlddKqVryrSu2+Vq5X8zgK5Iyck0vikWtSJ3ekQZqEkSl5Jq/kzXqyXqx362PZumHlMyXyB9bnD4KalUk=</latexit>x1
<latexit sha1_base64="chHnssP4qumICHj7SQCOvJCll+s=">AAAB/HicbVBNS8NAEN34WetXtEcvwSJ4Kkkp6rHgxWMF+wFtCJvtpF26m4TdibSE+le8eFDEqz/Em//G7cdBWx8MPN6bYWZemAqu0XW/rY3Nre2d3cJecf/g8OjYPjlt6SRTDJosEYnqhFSD4DE0kaOATqqAylBAOxzdzvz2IyjNk/gBJyn4kg5iHnFG0UiBXeqBTId5D2GMYZSPp9OgGthlt+LO4awTb0nKZIlGYH/1+gnLJMTIBNW667kp+jlVyJmAabGXaUgpG9EBdA2NqQTt5/Pjp86FUfpOlChTMTpz9fdETqXWExmaTklxqFe9mfif180wuvFzHqcZQswWi6JMOJg4syScPlfAUEwMoUxxc6vDhlRRhiavognBW315nbSqFe+qUruvlevVZRwFckbOySXxyDWpkzvSIE3CyIQ8k1fyZj1ZL9a79bFo3bCWMyXyB9bnD4QelUo=</latexit>x2

<latexit sha1_base64="9O2oc4RvlBrFfnAuzluvrCVS4N0=">AAAB/HicbVBNS8NAEN3Ur1q/qj16CRbBU0lqUY8FLx4r2A9oS9hsJ+3SzSbsTqQlxL/ixYMiXv0h3vw3bj8O2vpg4PHeDDPz/FhwjY7zbeU2Nre2d/K7hb39g8Oj4vFJS0eJYtBkkYhUx6caBJfQRI4COrECGvoC2v74dua3H0FpHskHnMbQD+lQ8oAzikbyiqUehPEo7SFM0A/SSZZ5l16x7FScOex14i5JmSzR8IpfvUHEkhAkMkG17rpOjP2UKuRMQFboJRpiysZ0CF1DJQ1B99P58Zl9bpSBHUTKlER7rv6eSGmo9TT0TWdIcaRXvZn4n9dNMLjpp1zGCYJki0VBImyM7FkS9oArYCimhlCmuLnVZiOqKEOTV8GE4K6+vE5a1Yp7Vand18r16jKOPDklZ+SCuOSa1MkdaZAmYWRKnskrebOerBfr3fpYtOas5UyJ/IH1+QOFopVL</latexit>x3
<latexit sha1_base64="7atggsL4Zk72hz22vVN4hGM5Wrg=">AAAB/HicbVBNS8NAEN34WetXtEcvwSJ4Kkkp6rHgxWMF+wFtCJvtpF26m4TdibSE+le8eFDEqz/Em//G7cdBWx8MPN6bYWZemAqu0XW/rY3Nre2d3cJecf/g8OjYPjlt6SRTDJosEYnqhFSD4DE0kaOATqqAylBAOxzdzvz2IyjNk/gBJyn4kg5iHnFG0UiBXeqBTId5D2GMYZSPp9OgFthlt+LO4awTb0nKZIlGYH/1+gnLJMTIBNW667kp+jlVyJmAabGXaUgpG9EBdA2NqQTt5/Pjp86FUfpOlChTMTpz9fdETqXWExmaTklxqFe9mfif180wuvFzHqcZQswWi6JMOJg4syScPlfAUEwMoUxxc6vDhlRRhiavognBW315nbSqFe+qUruvlevVZRwFckbOySXxyDWpkzvSIE3CyIQ8k1fyZj1ZL9a79bFo3bCWMyXyB9bnD4cmlUw=</latexit>x4

<latexit sha1_base64="z9f66EGaHNQ4sCJE2hI4wPsWX7s=">AAAB/HicbVDJSgNBEO2JW4zbaI5eBoPgKcyEuBwDXjxGMAskw9DTqUma9Cx010jCMP6KFw+KePVDvPk3dpaDJj4oeLxXRVU9PxFcoW1/G4WNza3tneJuaW//4PDIPD5pqziVDFosFrHs+lSB4BG0kKOAbiKBhr6Ajj++nfmdR5CKx9EDThNwQzqMeMAZRS15ZrkPYTLK+ggT9INskufepWdW7Ko9h7VOnCWpkCWanvnVH8QsDSFCJqhSPcdO0M2oRM4E5KV+qiChbEyH0NM0oiEoN5sfn1vnWhlYQSx1RWjN1d8TGQ2Vmoa+7gwpjtSqNxP/83opBjduxqMkRYjYYlGQCgtja5aENeASGIqpJpRJrm+12IhKylDnVdIhOKsvr5N2repcVev39UqjtoyjSE7JGbkgDrkmDXJHmqRFGJmSZ/JK3own48V4Nz4WrQVjOVMmf2B8/gCIqpVN</latexit>x5
<latexit sha1_base64="bg+dCOyTdohibUaFKcBxTxPpNZs=">AAAB/HicbVBNS8NAEN3Ur1q/qj16CRbBU0lKqR4LXjxWsB/QhrDZTtqlmw92J9IS4l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzvFhwhZb1bRS2tnd294r7pYPDo+OT8ulZV0WJZNBhkYhk36MKBA+hgxwF9GMJNPAE9Lzp7cLvPYJUPAofcB6DE9BxyH3OKGrJLVeGEMSTdIgwQ89PZ1nmNt1y1apZS5ibxM5JleRou+Wv4ShiSQAhMkGVGthWjE5KJXImICsNEwUxZVM6hoGmIQ1AOeny+My81MrI9COpK0Rzqf6eSGmg1DzwdGdAcaLWvYX4nzdI0L9xUh7GCULIVov8RJgYmYskzBGXwFDMNaFMcn2rySZUUoY6r5IOwV5/eZN06zW7WWvcN6qteh5HkZyTC3JFbHJNWuSOtEmHMDInz+SVvBlPxovxbnysWgtGPlMhf2B8/gCKLpVO</latexit>x6特征编码

Induced Attention 层

Induced Attention 层

输出

<latexit sha1_base64="hw2BKpVn+vtBEECH0/PDNpmwmDU=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkVwFRIp6rIggssq9gFNLJPJpB06kwkzE6GE7Nz4K25cKOLWX3Dn3zhps9DWC8MczrmXe+4JEkqkcpxvo7K0vLK6Vl2vbWxube+Yu3sdyVOBcBtxykUvgBJTEuO2IoriXiIwZAHF3WB8WejdBywk4fGdmiTYZ3AYk4ggqDQ1MA+9gNNQTpj+sqv8PvMYVCPBslsOwzwfmHXHdqZlLQK3BHVQVmtgfnkhRynDsUIUStl3nUT5GRSKIIrzmpdKnEA0hkPc1zCGDEs/m96RW8eaCa2IC/1iZU3Z3xMZZLKwqjsLl3JeK8j/tH6qogs/I3GSKhyj2aIopZbiVhGKFRKBkaITDSASRHu10AgKiJSOrqZDcOdPXgSdU9s9sxs3jXrTLuOoggNwBE6AC85BE1yDFmgDBB7BM3gFb8aT8WK8Gx+z1opRzuyDP2V8/gCMvppV</latexit>

ERoad
<latexit sha1_base64="0wntvl0z14s1x4kmWxT0otZvfUw=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSLUS0ikqMeCF48V7Ac0sWw2m3bpJht2N5US+j+8eFDEq//Fm//GbZuDtj4YeLw3w8y8IOVMacf5ttbWNza3tks75d29/YPDytFxW4lMEtoiggvZDbCinCW0pZnmtJtKiuOA004wup35nTGVionkQU9S6sd4kLCIEayN9OiNsWwqVvNIKPRFv1J1bGcOtErcglShQLNf+fJCQbKYJppwrFTPdVLt51hqRjidlr1M0RSTER7QnqEJjqny8/nVU3RulBBFQppKNJqrvydyHCs1iQPTGWM9VMveTPzP62U6uvFzlqSZpglZLIoyjrRAswhQyCQlmk8MwUQycysiQywx0SaosgnBXX55lbQvbffKrt/Xqw27iKMEp3AGNXDhGhpwB01oAQEJz/AKb9aT9WK9Wx+L1jWrmDmBP7A+fwABiZIj</latexit>

 (·)

<latexit sha1_base64="7xcChfzufbl2x8VJUNkvhYMjVNk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpAQd8UK64VXcBsk68nFQgR3NQ/uoPY5ZGKA0TVOue5ybGz6gynAmclfqpxoSyCR1hz1JJI9R+tjh1Ri6sMiRhrGxJQxbq74mMRlpPo8B2RtSM9ao3F//zeqkJb/yMyyQ1KNlyUZgKYmIy/5sMuUJmxNQSyhS3txI2pooyY9Mp2RC81ZfXSfuq6tWrtftapVHL4yjCGZzDJXhwDQ24gya0gMEInuEV3hzhvDjvzseyteDkM6fwB87nD0JWjcA=</latexit>ei
<latexit sha1_base64="A+jXCn0VNrqAKFjNhBlOR1gA0ag=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzgQg3LFrboLkHXi5aQCOZqD8ld/GLM04gqZpMb0PDdBP6MaBZN8VuqnhieUTeiI9yxVNOLGzxanzsiFVYYkjLUthWSh/p7IaGTMNApsZ0RxbFa9ufif10sxvPEzoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6tWrtftapVHL4yjCGZzDJXhwDQ24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD1kwjc8=</latexit>

ti
<latexit sha1_base64="10gukHBWrrfDVA4tc7YVRm5hmyY=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgapiRoi4LblxWsA9ox5JJM21okhmSjFKG/ocbF4q49V/c+Tdm2llo64HA4Zx7uScnTDjTxvO+ndLa+sbmVnm7srO7t39QPTxq6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBNObnK/80iVZrG8N9OEBgKPJIsYwcZKD32BzViJjGMzG7BBtea53hxolfgFqUGB5qD61R/GJBVUGsKx1j3fS0yQYWUY4XRW6aeaJphM8Ij2LJVYUB1k89QzdGaVIYpiZZ80aK7+3siw0HoqQjuZp9TLXi7+5/VSE10HGZNJaqgki0NRypGJUV4BGjJFieFTSzBRzGZFZIwVJsYWVbEl+MtfXiXtC9e/dOt39VrDLeoowwmcwjn4cAUNuIUmtICAgmd4hTfnyXlx3p2PxWjJKXaO4Q+czx8klZLh</latexit>

lati

<latexit sha1_base64="rwcuH82Xz3T51qojXQIVPHH+Z/Y=">AAACAnicbVDLSgMxFM3UV62vUVfiJliEClJmpKjLghuXFewD2mHIZDJtaCYZkoxQh+LGX3HjQhG3foU7/8ZMOwutHgg5nHMv994TJIwq7ThfVmlpeWV1rbxe2djc2t6xd/c6SqQSkzYWTMhegBRhlJO2ppqRXiIJigNGusH4Kve7d0QqKvitniTEi9GQ04hipI3k2weDQLBQTWLzwXs/qymfnmqfnkx9u+rUnRngX+IWpAoKtHz7cxAKnMaEa8yQUn3XSbSXIakpZmRaGaSKJAiP0ZD0DeUoJsrLZidM4bFRQhgJaR7XcKb+7MhQrPItTWWM9Egtern4n9dPdXTpZZQnqSYczwdFKYNawDwPGFJJsGYTQxCW1OwK8QhJhLVJrWJCcBdP/ks6Z3X3vN64aVSb9SKOMjgER6AGXHABmuAatEAbYPAAnsALeLUerWfrzXqfl5asomcf/IL18Q3uJ5cS</latexit>z(si,ti)

<latexit sha1_base64="WSU6JqUDZ/70pblp4vJV77fLbSA=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BKtQQcquFPVY8OKxgv2Qdlmy6WwbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aPXBwOO9GWbmhQln2rjul1NYWV1b3yhulra2d3b3yvsHbR2nikKLxjxW3ZBo4ExCyzDDoZsoICLk0AnHNzO/8whKs1jem0kCviBDySJGibHSQxUC79wE3llQrrg1dw78l3g5qaAczaD82R/ENBUgDeVE657nJsbPiDKMcpiW+qmGhNAxGULPUkkEaD+bHzzFp1YZ4ChWtqTBc/XnREaE1hMR2k5BzEgvezPxP6+Xmujaz5hMUgOSLhZFKccmxrPv8YApoIZPLCFUMXsrpiOiCDU2o5INwVt++S9pX9S8y1r9rl5pnORxFNEROkZV5KEr1EC3qIlaiCKBntALenWU8+y8Oe+L1oKTzxyiX3A+vgEW6Y81</latexit>

(e1, t1)
<latexit sha1_base64="2VuacipHSTVAMgy9824aXN2K3XI=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BKtQQcpuKeqx4MVjBfsh7bJk09k2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpOFYUmjXmsOiHRwJmEpmGGQydRQETIoR2Obmd++wmUZrF8MOMEfEEGkkWMEmOlxzIE1UsTVC+CYsmtuHPgVeJlpIQyNILiV68f01SANJQTrbuemxh/QpRhlMO00Es1JISOyAC6lkoiQPuT+cFTfG6VPo5iZUsaPFd/T0yI0HosQtspiBnqZW8m/ud1UxPd+BMmk9SApItFUcqxifHse9xnCqjhY0sIVczeiumQKEKNzahgQ/CWX14lrWrFu6rU7mul+lkWRx6doFNURh66RnV0hxqoiSgS6Bm9ojdHOS/Ou/OxaM052cwx+gPn8wcZ9483</latexit>

(e2, t2)
<latexit sha1_base64="pzn/IYy/g+c0+nApKGG6q8gPLWI=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBqMQQcKuCeox4MVjBPOQZFlmJ7PJkJnZZaZXCEu+wosHRbz6Od78GyePg0YLGoqqbrq7wkRwA6775eRWVtfWN/Kbha3tnd294v5By8SppqxJYxHrTkgME1yxJnAQrJNoRmQoWDsc3Uz99iPThsfqHsYJ8yUZKB5xSsBKD2UWVM8hqJ4FxZJbcWfAf4m3ICW0QCMofvb6MU0lU0AFMabruQn4GdHAqWCTQi81LCF0RAasa6kikhk/mx08wadW6eMo1rYU4Jn6cyIj0pixDG2nJDA0y95U/M/rphBd+xlXSQpM0fmiKBUYYjz9Hve5ZhTE2BJCNbe3YjokmlCwGRVsCN7yy39J66LiXVZqd7VS/WQRRx4doWNURh66QnV0ixqoiSiS6Am9oFdHO8/Om/M+b805i5lD9AvOxzcdBY85</latexit>

(e3, t3)
<latexit sha1_base64="08xkvKKTur+WLfUMldO/KT288nE=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BKtQQcquLOqx4MVjBfsh7bJk09k2NMkuSVYopb/CiwdFvPpzvPlvTNs9aPXBwOO9GWbmRSln2rjul1NYWV1b3yhulra2d3b3yvsHLZ1kikKTJjxRnYho4ExC0zDDoZMqICLi0I5GNzO//QhKs0Tem3EKgSADyWJGibHSQxVC/9yE/llYrrg1dw78l3g5qaAcjbD82esnNBMgDeVE667npiaYEGUY5TAt9TINKaEjMoCupZII0MFkfvAUn1qlj+NE2ZIGz9WfExMitB6LyHYKYoZ62ZuJ/3ndzMTXwYTJNDMg6WJRnHFsEjz7HveZAmr42BJCFbO3YjokilBjMyrZELzll/+S1kXNu6z5d36lfpLHUURH6BhVkYeuUB3dogZqIooEekIv6NVRzrPz5rwvWgtOPnOIfsH5+AYgE487</latexit>

(e4, t4)
<latexit sha1_base64="+DDCVy8c1zlzTz3JNLIKxMFGub8=">AAAB8HicbVDLSgNBEJyNrxhfUY9eBqMQQcKuJOox4MVjBPOQZFlmJ7PJkJnZZaZXCEu+wosHRbz6Od78GyePg0YLGoqqbrq7wkRwA6775eRWVtfWN/Kbha3tnd294v5By8SppqxJYxHrTkgME1yxJnAQrJNoRmQoWDsc3Uz99iPThsfqHsYJ8yUZKB5xSsBKD2UW1M4hqJ0FxZJbcWfAf4m3ICW0QCMofvb6MU0lU0AFMabruQn4GdHAqWCTQi81LCF0RAasa6kikhk/mx08wadW6eMo1rYU4Jn6cyIj0pixDG2nJDA0y95U/M/rphBd+xlXSQpM0fmiKBUYYjz9Hve5ZhTE2BJCNbe3YjokmlCwGRVsCN7yy39J66LiXVaqd9VS/WQRRx4doWNURh66QnV0ixqoiSiS6Am9oFdHO8/Om/M+b805i5lD9AvOxzcjIY89</latexit>

(e5, t5)
<latexit sha1_base64="vCwOAFKI3zGzdzQkn6ya0paE2yM=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CVahgpRdKdVjwYvHCvZD2mXJptk2NMkuSVYopb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMCxPOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpOFaFNEvNYdUKsKWeSNg0znHYSRbEIOW2Ho9uZ336iSrNYPphxQn2BB5JFjGBjpccyDWqXJqhdBMWSW3HnQKvEy0gJMjSC4levH5NUUGkIx1p3PTcx/gQrwwin00Iv1TTBZIQHtGupxIJqfzI/eIrOrdJHUaxsSYPm6u+JCRZaj0VoOwU2Q73szcT/vG5qoht/wmSSGirJYlGUcmRiNPse9ZmixPCxJZgoZm9FZIgVJsZmVLAheMsvr5LWVcWrVar31VL9LIsjDydwCmXw4BrqcAcNaAIBAc/wCm+Ocl6cd+dj0Zpzsplj+APn8wcmL48/</latexit>

(e6, t6)

<latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z <latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z <latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z <latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z <latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z <latexit sha1_base64="E29IAl4rj6kJiYc2ZFT7XTl8s7s=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvQVZmRoi4LblxWsA9oh5LJZNrQTDImmUId+h1uXCji1o9x59+YtrPQ1gMhh3PuJScnSDjTxnW/ncLG5tb2TnG3tLd/cHhUPj5pa5kqQltEcqm6AdaUM0FbhhlOu4miOA447QTj27nfmVClmRQPZppQP8ZDwSJGsLGS3w8kD/U0thd6GpQrbs1dAK0TLycVyNEclL/6oSRpTIUhHGvd89zE+BlWhhFOZ6V+qmmCyRgPac9SgWOq/WwReoYurBKiSCp7hEEL9fdGhmM9T2YnY2xGetWbi/95vdREN37GRJIaKsjyoSjlyEg0bwCFTFFi+NQSTBSzWREZYYWJsT2VbAne6pfXSfuy5l3V6vf1SqOa11GEMziHKnhwDQ24gya0gMAjPMMrvDkT58V5dz6WowUn3zmFP3A+fwDfFZIY</latexit>z

<latexit sha1_base64="DZglxT++iMo7tJfHTgwfUVzitx4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEirqSghuXFfqCJpTJ5KYdOnkwM1FK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPESzqSyrG+jtLK6tr5R3qxsbe/s7pn7Bx0Zp4JCm8Y8Fj2PSOAsgrZiikMvEUBCj0PXG9/kfvcehGRx1FKTBNyQDCMWMEqUlgbmkfPAfFCM+5A5IVEjSjhuTQdm1apZM+BlYhekigo0B+aX48c0DSFSlBMp+7aVKDcjQjHKYVpxUgkJoWMyhL6mEQlButks/xSfasXHQSz0ixSeqb83MhJKOQk9PZlHlIteLv7n9VMVXLkZi5JUQUTnh4KUYxXjvAzsMwFU8YkmhAqms2I6IoJQpSur6BLsxS8vk855zb6o1e/q1cZ1UUcZHaMTdIZsdIka6BY1URtR9Iie0St6M56MF+Pd+JiPloxi5xD9gfH5A0qAlkU=</latexit>

eT

<latexit sha1_base64="u5uajh6i/QToJnaUlN00ETZmX0A=">AAACD3icbVDLSsNAFJ34rPUVdelmsCiuSiJFXUnBjcsKfWETwmRy2w6dPJiZKCX0D9z4K25cKOLWrTv/xkmbhbZeGOZwzr3cc4+fcCaVZX0bS8srq2vrpY3y5tb2zq65t9+WcSootGjMY9H1iQTOImgppjh0EwEk9Dl0/NF1rnfuQUgWR001TsANySBifUaJ0pRnnjh+zAM5DvWH77zMeWABKMYDyJyQqCElHDcnE8+sWFVrWngR2AWooKIanvnlBDFNQ4gU5UTKnm0lys2IUIxymJSdVEJC6IgMoKdhREKQbja9Z4KPNRPgfiz0ixSesr8nMhLK3LLuzD3KeS0n/9N6qepfuhmLklRBRGeL+inHKsZ5ODhgAqjiYw0IFUx7xXRIBKFKR1jWIdjzJy+C9lnVPq/WbmuV+lURRwkdoiN0imx0geroBjVQC1H0iJ7RK3oznowX4934mLUuGcXMAfpTxucPCTedSQ==</latexit>

Z eT

<latexit sha1_base64="vMCDwOzLhZ2XqUnKF6EAvi8SLP8=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgapiRoi4LblxWsA9ox5JJM21okhmSjFKG/ocbF4q49V/c+Tdm2llo64HA4Zx7uScnTDjTxvO+ndLa+sbmVnm7srO7t39QPTxq6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBNObnK/80iVZrG8N9OEBgKPJIsYwcZKD32BzViJjMvRbMAG1ZrnenOgVeIXpAYFmoPqV38Yk1RQaQjHWvd8LzFBhpVhhNNZpZ9qmmAywSPas1RiQXWQzVPP0JlVhiiKlX3SoLn6eyPDQuupCO1knlIve7n4n9dLTXQdZEwmqaGSLA5FKUcmRnkFaMgUJYZPLcFEMZsVkTFWmBhbVMWW4C9/eZW0L1z/0q3f1WsNt6ijDCdwCufgwxU04Baa0AICCp7hFd6cJ+fFeXc+FqMlp9g5hj9wPn8AJKKS4Q==</latexit>

lngi

绪论 内容框架 研究内容 研究总结
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连续路径
<latexit sha1_base64="OC9LqqtUV1JMBUZdCLrW1fPoMuo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdScOOyQl/QDiWTybShmWRMMoVS+h1uXCji1o9x59+YaWehrQdCDufcS05OkHCmjet+O4WNza3tneJuaW//4PCofHzS1jJVhLaI5FJ1A6wpZ4K2DDOcdhNFcRxw2gnG95nfmVClmRRNM02oH+OhYBEj2FjJ7weSh3oa2ws1B+WKW3UXQOvEy0kFcjQG5a9+KEkaU2EIx1r3PDcx/gwrwwin81I/1TTBZIyHtGepwDHV/mwReo4urBKiSCp7hEEL9ffGDMc6S2YnY2xGetXLxP+8XmqiW3/GRJIaKsjyoSjlyEiUNYBCpigxfGoJJorZrIiMsMLE2J5KtgRv9cvrpH1V9a6rtcdapX6X11GEMziHS/DgBurwAA1oAYEneIZXeHMmzovz7nwsRwtOvnMKf+B8/gCsG5II</latexit>

T 连续轨迹编码器

⾮
线
形
映
射

时空连续积分

连续时空信息建模流程

Ø轨迹多方面信息建模
• 提出基于NeuralCDE的连续轨迹编码器，有效建模连续时空视图

隐藏空间

<latexit sha1_base64="X1vbMKlS8VZFm35RE6t58swKrwA=">AAAB9HicdVDLSgMxFM3UV62vqks3wSK4GjKlre2u6MZlBfuAdiiZTKYNzWTGJFOoQ7/DjQtF3Pox7vwbM20FFT0Q7uHce7knx4s5UxqhDyu3tr6xuZXfLuzs7u0fFA+POipKJKFtEvFI9jysKGeCtjXTnPZiSXHocdr1JldZvzulUrFI3OpZTN0QjwQLGMHaSO7Ai7ivZqEp8H5YLCEbletV1IDILptSrhpSRU6j1oCOjRYogRVaw+L7wI9IElKhCcdK9R0UazfFUjPC6bwwSBSNMZngEe0bKnBIlZsuTM/hmVF8GETSPKHhQv2+keJQZc7MZIj1WP3uZeJfvX6ig7qbMhEnmgqyPBQkHOoIZglAn0lKNJ8ZgolkxiskYywx0Sanggnh66fwf9Ip207NrtxUSs3LVRx5cAJOwTlwwAVogmvQAm1AwB14AE/g2Zpaj9aL9boczVmrnWPwA9bbJ1YAkn8=</latexit>z

<latexit sha1_base64="apZ14gf1VTO8JhTlZL3CRTAVsAw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieONnQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atXa/e1SqORx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwfsjaM=</latexit>

t1
<latexit sha1_base64="kvLJxIJ6U/MpTRTg+uKkAfMPtn4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+1a1buq1u/rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwlwjaQ=</latexit>

t2
<latexit sha1_base64="GPzulLLFq1lgazrE6iY1skyT6Ko=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB+xf9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndVrd3XKvV6HkcRTuAUzsGDa6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwAK9I2l</latexit>

t3
<latexit sha1_base64="qGaCi96rVxVPyMCzaFL6tQBi+Fc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqlev1u5rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwx4jaY=</latexit>

t4

<latexit sha1_base64="zFEPlOu8nGhuJqmVDr30fPKjgRY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3JQH5Qrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtqXNe+qVr+vVxrVPI4inME5VMGDa2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwD5AY2G</latexit>

l4

<latexit sha1_base64="64b7iDhsawk05vSFsFtQeLlhMqg=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VBIt6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP3LfqnsVt05yCrxclKGHI1+6as3iFkaoTRMUK27npsYP6PKcCZwWuylGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2naEPwll9eJa2LqndVrd3XyvVKHkcBTuEMKuDBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD3fY2F</latexit>

l3

<latexit sha1_base64="NTEMo9AU8PoPfOYgkCBgTVbJ29g=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL0VJJS1GPBi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nY3Nre2d3cJecf/g8Oi4dHLa1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53nlBpHstHM03Qj+hI8pAzaqz0IAa1QansVt0FyDrxclKGHM1B6as/jFkaoTRMUK17npsYP6PKcCZwVuynGhPKJnSEPUsljVD72eLUGbm0ypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2naEPwVl9eJ+1a1buq1u/r5UYlj6MA53ABFfDgGhpwB01oAYMRPMMrvDnCeXHenY9l64aTz5zBHzifP/X5jYQ=</latexit>

l2

<latexit sha1_base64="LAfT2zFVgeDiWCYhSupC2GQ0VCU=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5cV+sJ2KHfSTBuayQxJRiilf+HGhSJu/Rt3/o2ZdhbaeiBwOOdecu4JEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VZU0ai1h1AtRMcMmahhvBOoliGAWCtYPxXea3n5jSPJYNM0mYH+FQ8pBTNFZ67EVoRhQFafTLFbfqzkFWiZeTCuSo98tfvUFM04hJQwVq3fXcxPhTVIZTwWalXqpZgnSMQ9a1VGLEtD+dJ56RM6sMSBgr+6Qhc/X3xhQjrSdRYCezhHrZy8T/vG5qwht/ymWSGibp4qMwFcTEJDufDLhi1IiJJUgVt1kJHaFCamxJJVuCt3zyKmldVL2r6uXDZaV2m9dRhBM4hXPw4BpqcA91aAIFCc/wCm+Odl6cd+djMVpw8p1j+APn8wcfVpCR</latexit>

T离散轨迹

<latexit sha1_base64="FxE3+y3mlEaK3/kvhsryzbzAc3I=">AAAB9HicdVBLSwMxGMz6rPVV9eglWARPy26ttd6KXjxW6AvapWSz2TY0m6xJtlBKf4cXD4p49cd489+Y3a6gogMhw8z3kcn4MaNKO86HtbK6tr6xWdgqbu/s7u2XDg47SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kJvW7UyIVFbylZzHxIjTiNKQYaSN5A1+wQM0ic8HWsFR27AvHvaqdQ8d2MmSk7lbq0M2VMsjRHJbeB4HASUS4xgwp1XedWHtzJDXFjCyKg0SRGOEJGpG+oRxFRHnzLPQCnholgKGQ5nANM/X7xhxFKk1mJiOkx+q3l4p/ef1Eh3VvTnmcaMLx8qEwYVALmDYAAyoJ1mxmCMKSmqwQj5FEWJueiqaEr5/C/0mnYrs1u3pXLTeu8zoK4BicgDPggkvQALegCdoAg3vwAJ7AszW1Hq0X63U5umLlO0fgB6y3T+uckjc=</latexit>

T连续路径

时空连续积分
恢复

<latexit sha1_base64="X03nizQJXjHWDp37tF52rFWFdpE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBahp5JIUY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQy8Qbni1twFyDrxclKBHM1B+as/jFkaoTRMUK17npsYP6PKcCZwVuqnGhPKJnSEPUsljVD72eLUGbmwypCEsbIlDVmovycyGmk9jQLbGVEz1qveXPzP66UmvPEzLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+3LmndVq9/XK41qHkcRzuAcquDBNTTgDprQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP/R1jYM=</latexit>

l1

连续轨迹编码器

绪论 内容框架 研究内容 研究总结
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4-多视图融合的轨迹自监督学习

Ø多视图轨迹最大熵嵌入（MMTEC）模型
• 提出轨迹的最大熵自监督目标，最小化嵌入向量对特定任务的偏向，学习适用于各种下游任务的嵌入

<latexit sha1_base64="apZ14gf1VTO8JhTlZL3CRTAVsAw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieONnQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atXa/e1SqORx1GEMziHS/DgGhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwfsjaM=</latexit>

t1

<latexit sha1_base64="kvLJxIJ6U/MpTRTg+uKkAfMPtn4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+1a1buq1u/rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwlwjaQ=</latexit>

t2

<latexit sha1_base64="GPzulLLFq1lgazrE6iY1skyT6Ko=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB+xf9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MbPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqndVrd3XKvV6HkcRTuAUzsGDa6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwAK9I2l</latexit>

t3
<latexit sha1_base64="qGaCi96rVxVPyMCzaFL6tQBi+Fc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqlev1u5rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwx4jaY=</latexit>

t4

轨迹
<latexit sha1_base64="wQmqVKu4cuftWW4Oa7WHrJfxeKA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZcFNy4r9IXtUO6kmTY0kxmSjFCG/oUbF4q49W/c+Tem7Sy09UDgcM695NwTJIJr47rfTmFjc2t7p7hb2ts/ODwqH5+0dZwqylo0FrHqBqiZ4JK1DDeCdRPFMAoE6wSTu7nfeWJK81g2zTRhfoQjyUNO0VjpsR+hGVMUpDkoV9yquwBZJ15OKpCjMSh/9YcxTSMmDRWodc9zE+NnqAyngs1K/VSzBOkER6xnqcSIaT9bJJ6RC6sMSRgr+6QhC/X3RoaR1tMosJPzhHrVm4v/eb3UhLd+xmWSGibp8qMwFcTEZH4+GXLFqBFTS5AqbrMSOkaF1NiSSrYEb/XkddK+qnrX1dpDrVKv53UU4QzO4RI8uIE63EMDWkBBwjO8wpujnRfn3flYjhacfOcU/sD5/AEevJCP</latexit>

T

<latexit sha1_base64="H/OtoayZczF2DsR2Nk3kbeKHWhU=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJBIUY8FLx4r2A9oQ9hsN+3SzSbsToRS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8KJPCoOd9O2vrG5tb26Wd8u7e/sFh5ei4ZdJcM95kqUx1J6KGS6F4EwVK3sk0p0kkeTsa3c389hPXRqTqEccZDxI6UCIWjKKV2jz0LzH0w0rVc705yCrxC1KFAo2w8tXrpyxPuEImqTFd38swmFCNgkk+LfdywzPKRnTAu5YqmnATTObnTsm5VfokTrUthWSu/p6Y0MSYcRLZzoTi0Cx7M/E/r5tjfBtMhMpy5IotFsW5JJiS2e+kLzRnKMeWUKaFvZWwIdWUoU2obEPwl19eJa0r1792aw+1at0t4ijBKZzBBfhwA3W4hwY0gcEInuEV3pzMeXHenY9F65pTzJzAHzifP1HRjto=</latexit>

e1, t1

<latexit sha1_base64="AVv6/sJlH2rni28xi66+mST2aAY=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgQUJSinosePFYwX5AG8Jmu2mXbjZhdyKU0B/hxYMiXv093vw3btsctPXBwOO9GWbmhangGl332yptbG5t75R3K3v7B4dH1eOTjk4yRVmbJiJRvZBoJrhkbeQoWC9VjMShYN1wcjf3u09MaZ7IR5ymzI/JSPKIU4JG6rKgfoVBPajWXMddwF4nXkFqUKAVVL8Gw4RmMZNIBdG677kp+jlRyKlgs8og0ywldEJGrG+oJDHTfr44d2ZfGGVoR4kyJdFeqL8nchJrPY1D0xkTHOtVby7+5/UzjG79nMs0QybpclGUCRsTe/67PeSKURRTQwhV3Nxq0zFRhKJJqGJC8FZfXieduuNdO42HRq3pFHGU4QzO4RI8uIEm3EML2kBhAs/wCm9War1Y79bHsrVkFTOn8AfW5w9U3Y7c</latexit>

e2, t2

<latexit sha1_base64="hXQZz++Vn8FndEng8MSh2EHgC3Y=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg4TEFvVY8OKxgrWFNoTNdtMu3XywOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKjY7zbZXW1jc2t8rblZ3dvf2D6uHRo04yxXibJTJR3YBqLkXM2yhQ8m6qOI0CyTvB+Hbmd5640iKJH3CSci+iw1iEglE0Uof79Qv063615tjOHGSVuAWpQYGWX/3qDxKWRTxGJqnWPddJ0cupQsEkn1b6meYpZWM65D1DYxpx7eXzc6fkzCgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n9fLMLzxchGnGfKYLRaFmSSYkNnvZCAUZygnhlCmhLmVsBFVlKFJqGJCcJdfXiWPl7Z7ZTfuG7WmXcRRhhM4hXNw4RqacActaAODMTzDK7xZqfVivVsfi9aSVcwcwx9Ynz9X6Y7e</latexit>

e3, t3

<latexit sha1_base64="cKyPIsuOu+dCsF3P+ep5oalRGcg=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4kJBIUI8FLx4r2A9oQ9hsJ+3SzQe7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvzARX2nG+rbX1jc2t7cpOdXdv/+CwdnTcVmkuGbZYKlLZDalCwRNsaa4FdjOJNA4FdsLx3czvPKFUPE0e9SRDP6bDhEecUW2kDgbepQ68oFZ3bGcOskrcktShRDOoffUHKctjTDQTVKme62TaL6jUnAmcVvu5woyyMR1iz9CExqj8Yn7ulJwbZUCiVJpKNJmrvycKGis1iUPTGVM9UsveTPzP6+U6uvULnmS5xoQtFkW5IDols9/JgEtkWkwMoUxycythIyop0yahqgnBXX55lbSvbPfa9h68esMu46jAKZzBBbhwAw24hya0gMEYnuEV3qzMerHerY9F65pVzpzAH1ifP1r1juA=</latexit>

e4, t4
<latexit sha1_base64="pOIdoCyRcQqFDl0XVDMisz0qOHg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBg4REWvVY8OKxgrWFNoTNdtMu3XywOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzglQKjY7zbZXW1jc2t8rblZ3dvf2D6uHRo04yxXibJTJR3YBqLkXM2yhQ8m6qOI0CyTvB+Hbmd5640iKJH3CSci+iw1iEglE0Uof7jQv0G3615tjOHGSVuAWpQYGWX/3qDxKWRTxGJqnWPddJ0cupQsEkn1b6meYpZWM65D1DYxpx7eXzc6fkzCgDEibKVIxkrv6eyGmk9SQKTGdEcaSXvZn4n9fLMLzxchGnGfKYLRaFmSSYkNnvZCAUZygnhlCmhLmVsBFVlKFJqGJCcJdfXiWPl7Z7Zdfv67WmXcRRhhM4hXNw4RqacActaAODMTzDK7xZqfVivVsfi9aSVcwcwx9Ynz9eAY7i</latexit>

e5, t5

连续路径
<latexit sha1_base64="OC9LqqtUV1JMBUZdCLrW1fPoMuo=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUVdScOOyQl/QDiWTybShmWRMMoVS+h1uXCji1o9x59+YaWehrQdCDufcS05OkHCmjet+O4WNza3tneJuaW//4PCofHzS1jJVhLaI5FJ1A6wpZ4K2DDOcdhNFcRxw2gnG95nfmVClmRRNM02oH+OhYBEj2FjJ7weSh3oa2ws1B+WKW3UXQOvEy0kFcjQG5a9+KEkaU2EIx1r3PDcx/gwrwwin81I/1TTBZIyHtGepwDHV/mwReo4urBKiSCp7hEEL9ffGDMc6S2YnY2xGetXLxP+8XmqiW3/GRJIaKsjyoSjlyEiUNYBCpigxfGoJJorZrIiMsMLE2J5KtgRv9cvrpH1V9a6rtcdapX6X11GEMziHS/DgBurwAA1oAYEneIZXeHMmzovz7nwsRwtOvnMKf+B8/gCsG5II</latexit>

T

<latexit sha1_base64="e8d6xAe1joxN6DnA0TWxDxIlwOw=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUI8dgqwcBYpL6kJkSO47RWHSeyHaQq6hew8CssDCDEyszG3+CkGaDlSJaPz71XPvf4CaNSWda3UVlZXVvfqG7WtrZ3dvfM/YOejFOBSRfHLBYDH0nCKCddRRUjg0QQFPmM9P3JdV7vPxAhacw7apoQN0IjTkOKkdKSZzYcP2aBnEb6guTeiZAaiyi7oXLmFQ+MGOx4Zt1qWgXgMrFLUgcl2p755QQxTiPCFWZIyqFtJcrNkFAUMzKrOakkCcITNCJDTTmKiHSzYp0ZbGglgGEs9OEKFurviQxFMnesO3OHcrGWi//VhqkKL92M8iRVhOP5R2HKoIphng0MqCBYsakmCAuqvUI8RgJhpROs6RDsxZWXSe+0aZ83z+7O6q2rMo4qOALH4ATY4AK0wC1ogy7A4BE8g1fwZjwZL8a78TFvrRjlzCH4A+PzB98MnJk=</latexit>

eDis
T

<latexit sha1_base64="v/sfI8C+jqMz+HKzPeATzJrZ+UA=">AAACDnicbVC7TsMwFHXKq5RXgJHFoqrEVCUI8dgqdWEsUl9SEyrHdVqrjh3ZDlIV9QtY+BUWBhBiZWbjb3DSDNByJMvH594rn3uCmFGlHefbKq2tb2xulbcrO7t7+wf24VFXiURi0sGCCdkPkCKMctLRVDPSjyVBUcBIL5g2s3rvgUhFBW/rWUz8CI05DSlG2khDu+YFgo3ULDIXJPdehPRERmlT8Pkwf2DEYHtoV526kwOuErcgVVCgNbS/vJHASUS4xgwpNXCdWPspkppiRuYVL1EkRniKxmRgKEcRUX6arzOHNaOMYCikOVzDXP09kaJIZY5NZ+ZQLdcy8b/aINHhtZ9SHieacLz4KEwY1AJm2cARlQRrNjMEYUmNV4gnSCKsTYIVE4K7vPIq6Z7X3cv6xd1FtXFTxFEGJ+AUnAEXXIEGuAUt0AEYPIJn8ArerCfrxXq3PhatJauYOQZ/YH3+AN8QnJk=</latexit>

eCon
T

连续时空
视图

离散时空
视图

嵌⼊空间

轨迹多视图最⼤熵编码损失
<latexit sha1_base64="tO6KB3RRXA/Tg8dVsxbRPnIJd3U=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVJpKjLYhFcWKjQG7QhTKaTduhkEmYmQgnFja/ixoUibn0Kd76NkzQLbf1h4OM/5zDn/F7EqFSW9W0UVlbX1jeKm6Wt7Z3dPXP/oCPDWGDSxiELRc9DkjDKSVtRxUgvEgQFHiNdb1JP690HIiQNeUtNI+IEaMSpTzFS2nLNo0GA1BgjBu/cDEWQNBqtm/rMNctWxcoEl8HOoQxyNV3zazAMcRwQrjBDUvZtK1JOgoSimJFZaRBLEiE8QSPS18hRQKSTZCfM4Kl2htAPhX5cwcz9PZGgQMpp4OnOdEu5WEvN/2r9WPlXTkJ5FCvC8fwjP2ZQhTDNAw6pIFixqQaEBdW7QjxGAmGlUyvpEOzFk5ehc16xLyrV+2q5dp3HUQTH4AScARtcghq4BU3QBhg8gmfwCt6MJ+PFeDc+5q0FI585BH9kfP4AuYiXAg==</latexit>

LMMTEC

<latexit sha1_base64="vwa0AkHzxgsY3WVI/cdhdeKharQ=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjNS1GXxAS4r2Ad0xpLJZNrQZDIkGaEMBTf+ihsXirj1J9z5N2baWWjrhZDDOfdyzz1BwqjSjvNtLSwuLa+sltbK6xubW9v2zm5LiVRi0sSCCdkJkCKMxqSpqWakk0iCeMBIOxhe5nr7gUhFRXynRwnxOerHNKIYaUP17H0vECxUI24+eH3vcaQHkmdXVI17dsWpOpOC88AtQAUU1ejZX14ocMpJrDFDSnVdJ9F+hqSmmJFx2UsVSRAeoj7pGhgjTpSfTW4YwyPDhDAS0rxYwwn7eyJDXOU2TWfuUc1qOfmf1k11dO5nNE5STWI8XRSlDGoB80BgSCXBmo0MQFhS4xXiAZIIaxNb2YTgzp48D1onVfe0WrutVeoXRRwlcAAOwTFwwRmogxvQAE2AwSN4Bq/gzXqyXqx362PaumAVM3vgT1mfP293mAs=</latexit>

EDis
<latexit sha1_base64="gqqKi4SeXKVmVn1CaQTFfcEs09A=">AAACA3icbVDLSgMxFM34rPU16k43wSK4KjNS1GWxCC4r2Ad0xpLJZNrQTDIkGaEMBTf+ihsXirj1J9z5N2baWWjrhZDDOfdyzz1BwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5biVRi0sKCCdkNkCKMctLSVDPSTSRBccBIJxg1cr3zQKSigt/pcUL8GA04jShG2lB9+9ALBAvVODYfvL73YqSHMs4agk/6dsWpOtOCi8AtQAUU1ezbX14ocBoTrjFDSvVcJ9F+hqSmmJFJ2UsVSRAeoQHpGchRTJSfTW+YwBPDhDAS0jyu4ZT9PZGhWOU2TWfuUc1rOfmf1kt1dOlnlCepJhzPFkUpg1rAPBAYUkmwZmMDEJbUeIV4iCTC2sRWNiG48ycvgvZZ1T2v1m5rlfpVEUcJHIFjcApccAHq4AY0QQtg8AiewSt4s56sF+vd+pi1LlnFzAH4U9bnD297mAs=</latexit>

ECon

特征编码 归纳式
注意⼒

⾮
线
形
映
射

离散轨迹编码器

连续轨迹编码器

⾮
线
形
映
射

时空连续积分

地图匹配轨迹
<latexit sha1_base64="DZglxT++iMo7tJfHTgwfUVzitx4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJVEirqSghuXFfqCJpTJ5KYdOnkwM1FK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zPESzqSyrG+jtLK6tr5R3qxsbe/s7pn7Bx0Zp4JCm8Y8Fj2PSOAsgrZiikMvEUBCj0PXG9/kfvcehGRx1FKTBNyQDCMWMEqUlgbmkfPAfFCM+5A5IVEjSjhuTQdm1apZM+BlYhekigo0B+aX48c0DSFSlBMp+7aVKDcjQjHKYVpxUgkJoWMyhL6mEQlButks/xSfasXHQSz0ixSeqb83MhJKOQk9PZlHlIteLv7n9VMVXLkZi5JUQUTnh4KUYxXjvAzsMwFU8YkmhAqms2I6IoJQpSur6BLsxS8vk855zb6o1e/q1cZ1UUcZHaMTdIZsdIka6BY1URtR9Iie0St6M56MF+Pd+JiPloxi5xD9gfH5A0qAlkU=</latexit>

eT

<latexit sha1_base64="jizV6YdY5ww2MsWrA3R764C32Z4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/F8MbPhEpS5IotF4WpJBiT+d9kKDRnKKeWUKaFvZWwMdWUoU2nZEPwVl9eJ+2rqlev1u5rlUYjj6MIZ3AOl+DBNTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/utjZs=</latexit>

l1

<latexit sha1_base64="xljFhP+1DanZA8iCLGWI+flbSdg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUY8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68Ttq1qndVrd/XK41GHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD9MY2c</latexit>

l2

<latexit sha1_base64="Swg4zmLfVRBKDNAIs9/7LDeQmi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPqX/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeONnXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+qWruvVer1PI4inMApnIMH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD+tY2d</latexit>

l3
<latexit sha1_base64="B42kyIJa+l8ABE+iKT7+hH4lhWA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3JQG5QrbtVdgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGepohE3frY4dUYurDIkYaxtKSQL9fdERiNjplFgOyOKY7PqzcX/vF6K4Y2fCZWkyBVbLgpTSTAm87/JUGjOUE4toUwLeythY6opQ5tOyYbgrb68TtpXVa9erd3XKo1GHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAASI2e</latexit>

l4

Yan Lin, Huaiyu Wan, et al. Pre-training General Trajectory Embeddings with Maximum Multi-view Entropy Coding. IEEE Transactions on 
Knowledge and Data Engineering (TKDE), 2024.

<latexit sha1_base64="bcxNMC9z7jxHbQZ6R9nK9UqxkBw="></latexit>

LMMTEC = �trace(
N + d

2

KX

k=1

(�1)k+1

k
(

d

N✏2
EDis>ECon)k)

绪论 内容框架 研究内容 研究总结
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4-多视图融合的轨迹自监督学习

Ø实验设计

下游任务

基线轨迹嵌入模型

轨迹数据集

绪论 内容框架 研究内容 研究总结

• 车辆定位数据
集

Ø 相似轨迹搜索

Ø 轨迹预测

• traj2vec：基于自回归的轨迹表示学习模型
• t2vec：基于去噪自编码的轨迹表示学习模型
• GM-VSAE：基于变分自编码器的轨迹异常检

测模型

• TremBR：基于RNN编码器的轨迹表示学习模
型

• CTLE：研究内容2中提出的模型
• Toast：结合node2vec与掩码语言模型的轨迹

表示学习模型

Ø 轨迹旅行时间估计
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4-多视图融合的轨迹自监督学习

Ø综合性能对比
• 在三种下游任务上大体上表现最优

成都数据集上各任务准确率对比 西安数据集上各任务准确率对比

相
对
性
能
雷
达
图

绪论 内容框架 研究内容 研究总结
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4-多视图融合的轨迹自监督学习

Ø模型分析

超参数效果分析 组件分析

绪论 内容框架 研究内容 研究总结
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研究内容框架

访问时间感知的
轨迹⾃监督学习

时间感知的
地点嵌⼊模型

挖掘轨迹的
访问时间信息

地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

研究
内容

上下⽂感知的
轨迹⾃监督学习

挖掘轨迹的
动态上下⽂信息

多功能地点

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

⾏程信息建模的
轨迹⾃监督学习

起终点

O

D

多视图融合的
轨迹⾃监督学习

轨迹多视图
最⼤熵嵌⼊模型

全⾯融合轨迹的
多视图信息

轨迹序列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3

<latexit sha1_base64="4NBPiKDYXWyH5bWSXoAd+2msO84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPq1frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPEzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa3LqndVrd3XKvWzPI4inMApXIAH11CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD3zY2C</latexit>

l4

⾯向通⽤模型的
轨迹⾃监督学习

通⽤
轨迹模型

灵活适配各种
下游任务的排列

轨迹的灵活排列

<latexit sha1_base64="oLGAMUK3MpPK9fwswjF3BnEhhyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LFbBU0mkqMeCF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0IPpev1xxq+4cZJV4OalAjka//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy+vktZl1buq1u5rlfpZHkcRTuAULsCDa6jDHTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwDzQY1/</latexit>

l1

<latexit sha1_base64="jNNHlDB0GAE/leX+XRueHKcxU8Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4Kkkp6rHgxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6EP1qv1R2K+4cZJV4OSlDjka/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlFxYZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Vave1cv08j6MAp3AGl+DBNdThDhrQBAZDeIZXeHOE8+K8Ox+L1jUnnzmBP3A+fwD0xY2A</latexit>

l2

<latexit sha1_base64="HqDHoD4r2DPe9HWUb3sSyK4h4+I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSp4KokW9Vjw4rGi/YA2lM120y7dbMLuRCihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQfYue6WyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZAzq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieONnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+ZFxbuqVO+r5dppHkcBjuEEzsGDa6jBHdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gD2SY2B</latexit>

l3扩展到
多功能

扩展到
点对

扩展到
序列

考虑动
态上下
⽂

考虑轨
迹对应
⾏程

考虑多
⽅⾯信
息

强化任
务适配
性能

数据与
技术
基础

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2

<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3

<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2

<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3

<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5
<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5
<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6

时空轨迹数据

⾃监督模型

<latexit sha1_base64="4Bye0it4T6mvtGtqqmjr4JT8cZc=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsxI8bEriOCygn1AO5RMJtOGZpIxyRRK6Xe4caGIWz/GnX9jpp2Fth4IOZxzLzk5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tUEdokkkvVCbCmnAnaNMxw2kkUxXHAaTsY3WZ+e0yVZlI8mklC/RgPBIsYwcZKfi+QPNST2F7orl+uuFV3DrRKvJxUIEejX/7qhZKkMRWGcKx113MT40+xMoxwOiv1Uk0TTEZ4QLuWChxT7U/noWfozCohiqSyRxg0V39vTHGss2R2MsZmqJe9TPzP66YmuvanTCSpoYIsHopSjoxEWQMoZIoSwyeWYKKYzYrIECtMjO2pZEvwlr+8SloXVe+yWnuoVeo3eR1FOIFTOAcPrqAO99CAJhB4gmd4hTdn7Lw4787HYrTg5DvH8AfO5w+T3pH0</latexit>

E

通⽤嵌⼊表⽰

…
<latexit sha1_base64="MRyqVKh+l7YRR+OSsDw3i/t4VAo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvHiMaB6SLGF20psMmZ1dZmaFsOQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGN1O/9YRK81g+mHGCfkQHkoecUWOl+8ee1ytX3Ko7A1kmXk4qkKPeK391+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiEnVumTMFa2pCEz9fdERiOtx1FgOyNqhnrRm4r/eZ3UhFd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLy6R5VvUuqud355XadR5HEY7gGE7Bg0uowS3UoQEMBvAMr/DmCOfFeXc+5q0FJ585hD9wPn8A3KCNgQ==</latexit>

Y1
<latexit sha1_base64="sF3YJjcdCpI/LH43A8T5wjRgLLM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyG4OMW8OIxonlIsoTZyWwyZHZ2mekVQsgnePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl3328mtrW9sbuW3Czu7e/sHxcOjpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDPzW09cGxGrBxwn3I/oQIlQMIpWun/sVXrFklt25yCrxMtICTLUe8Wvbj9macQVMkmN6Xhugv6EahRM8mmhmxqeUDaiA96xVNGIG38yP3VKzqzSJ2GsbSkkc/X3xIRGxoyjwHZGFIdm2ZuJ/3mdFMMrfyJUkiJXbLEoTCXBmMz+Jn2hOUM5toQyLeythA2ppgxtOgUbgrf88ippVsreRbl6Vy3VrrM48nACp3AOHlxCDW6hDg1gMIBneIU3RzovzrvzsWjNOdnMMfyB8/kD3iSNgg==</latexit>

Y2

适配⾄多种下游任务

预测映射

⾃监督学习技术

挑战 时空轨迹多⽅⾯信息的挖掘与融合、下游任务的适配灵活性

上下⽂感知的
地点嵌⼊模型

起终点先验的
轨迹⾏程⽣成模型

1 2 3 4 5

建模轨迹的
⾏程信息

⾃监督
模型

模型
输⼊
对象

核⼼
贡献

扩展到
灵活
排列

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø挑战
• 设计能够应对各种任务的不同轨迹输入输出排列的自监督模型

• 现有轨迹自监督模型对轨迹特征的完整性有较强要求，限制了任务适配能力

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6
<latexit sha1_base64="4QTj8/uitEB4W8QeVbYqFtR7MYo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1bupXt9fVxr1PI4inME5XIIHNWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAOnI2h</latexit>

t7

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

0:02:30

0:03:00

原始轨迹

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1
0:00:00

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

轨迹预测：
部分历史轨迹点

旅行时间估计：
起点，终点，出发时间

通用轨迹
自监督模型

旅行时间

未来轨迹点

多种输入形式

绪论 内容框架 研究内容 研究总结



65

5-面向通用模型的轨迹自监督学习

Ø挑战
• 面对重采样的稀疏轨迹时保持较佳的性能

• 现有轨迹自监督模型未妥善应对稀疏性带来的时空/路段特征缺失

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4
<latexit sha1_base64="zDxsM8VXFDGr/xcnrioXEXSI0Lc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSg+hf9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yc3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt519fL+slKv5XEU4QRO4Rw8uIE63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf/VY2X</latexit>

l5

<latexit sha1_base64="4YD0DgGvy88l6bZACverF68C9+Y=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqlerXt9fVxr1PI4inME5XIIHN9CAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gAA6I2Y</latexit>

l6

<latexit sha1_base64="CtuEB06EBwJPv3hy67f3m++Pljo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqndTvb6/rjTqeRxFOINzuAQPatCAO2hCCxiM4Ble4c0Rzovz7nwsWwtOPnMKf+B8/gACbI2Z</latexit>

l7

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4
<latexit sha1_base64="OZ3DwzkO98sO90IDipsquqHFb2s=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKjxwDXjxGNA9IljA7mU2GzM4uM71CWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqEScJ9yM6VCIUjKKVHrB/1S9X3Ko7B1klXk4qkKPRL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw5qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+6enl/WanX8jiKcAKncA4e3EAd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMLlI2f</latexit>

t5

<latexit sha1_base64="lSSmFP7ejO1Uo16bts0kw+l/XtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEao8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1atVr++vK416HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwANGI2g</latexit>

t6
<latexit sha1_base64="4QTj8/uitEB4W8QeVbYqFtR7MYo=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEbI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1bupXt9fVxr1PI4inME5XIIHNWjAHTShBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3A+fwAOnI2h</latexit>

t7

0:00:00

0:00:30

0:01:00

0:01:30

0:02:00

0:02:30

0:03:00

<latexit sha1_base64="rq4ziO+qxQ/sVLUh0nVWzBJ0h8U=">AAAB6nicdVBNS8NAEN34WetX1aOXxSJ4Ckmttb0VvHisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt2kEFX0w8Hhvhpl5fsyZ0o7zYa2srq1vbBa2its7u3v7pYPDjooSSaFNIx7Jnk8UcCagrZnm0IslkNDn0PWnVwu/ew9SsUjc6VkMXkjGggWMEm2kWxi6w1LZsS8ct1E7x47tZMhI3a3UsZsrZZSjNSy9D0YRTUIQmnKiVN91Yu2lRGpGOcyLg0RBTOiUjKFvqCAhKC/NTp3jU6OMcBBJU0LjTP0+kZJQqVnom86Q6In67S3Ev7x+ooO6lzIRJxoEXS4KEo51hBd/4xGTQDWfGUKoZOZWTCdEEqpNOkUTwten+H/Sqdhuza7eVMvNRh5HAR2jE3SGXHSJmugatVAbUTRGD+gJPVvcerRerNdl64qVzxyhH7DePgEtRI24</latexit>e1

<latexit sha1_base64="7kd+3sQXKvdR65y3fXl460bm+jc=">AAAB6nicdVBNS8NAEN34WetX1aOXxSJ4Ckmttb0VvHisaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt2kEFX0w8Hhvhpl5fsyZ0o7zYa2srq1vbBa2its7u3v7pYPDjooSSaFNIx7Jnk8UcCagrZnm0IslkNDn0PWnVwu/ew9SsUjc6VkMXkjGggWMEm2kWxhWhqWyY184bqN2jh3byZCRulupYzdXyihHa1h6H4wimoQgNOVEqb7rxNpLidSMcpgXB4mCmNApGUPfUEFCUF6anTrHp0YZ4SCSpoTGmfp9IiWhUrPQN50h0RP121uIf3n9RAd1L2UiTjQIulwUJBzrCC/+xiMmgWo+M4RQycytmE6IJFSbdIomhK9P8f+kU7Hdml29qZabjTyOAjpGJ+gMuegSNdE1aqE2omiMHtATera49Wi9WK/L1hUrnzlCP2C9fQIuyI25</latexit>e2

仅在原轨迹中的点
稀疏轨迹中的点
路段

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø通用轨迹模型（GTM）
• 将轨迹特征分为可独立掩码和自回归生成的三个域，能够灵活适配不同任务的输入输出排列

特征域的自回归生成框架轨迹的特征域划分

Yan Lin, Jilin Hu, et al. GTM: General Trajectory Modeling with Auto-regressive Generation of Feature Domains. Proceedings of the VLDB 
Volume 17, under review.

<latexit sha1_base64="nWddnbETBgoLusneXC/9SpSuD3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3ogBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH1dYjdE=</latexit>ri

<latexit sha1_base64="cVV7/ycke4X5qV9oWlnHhXuP5zc=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0mkaI8FLx4r2A9sQ9lsJu3SzSbsToRS+i+8eFDEq//Gm//GbZuDtj4YeLw3w8y8IJXCoOt+O4WNza3tneJuaW//4PCofHzSNkmmObR4IhPdDZgBKRS0UKCEbqqBxYGETjC+nfudJ9BGJOoBJyn4MRsqEQnO0EqPfRQyBCoHYlCuuFV3AbpOvJxUSI7moPzVDxOexaCQS2ZMz3NT9KdMo+ASZqV+ZiBlfMyG0LNUsRiMP11cPKMXVglplGhbCulC/T0xZbExkziwnTHDkVn15uJ/Xi/DqO5PhUozBMWXi6JMUkzo/H0aCg0c5cQSxrWwt1I+YppxtCGVbAje6svrpH1V9a6rtftapVHP4yiSM3JOLolHbkiD3JEmaRFOFHkmr+TNMc6L8+58LFsLTj5zSv7A+fwBQGSQnw==</latexit>

l̃i

<latexit sha1_base64="Jh/lYBZF2kYyLV9WrkKrY0UCfHI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3IgBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPH040jcs=</latexit>

li

<latexit sha1_base64="xkEvFAF9fu2yVgqOZ0YclRxiVdQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzgQg3LFrboLkHXi5aQCOZqD8ld/GLM04gqZpMb0PDdBP6MaBZN8VuqnhieUTeiI9yxVNOLGzxanzsiFVYYkjLUthWSh/p7IaGTMNApsZ0RxbFa9ufif10sxrPuZUEmKXLHlojCVBGMy/5sMheYM5dQSyrSwtxI2ppoytOmUbAje6svrpH1V9a6rtftapVHP4yjCGZzDJXhwAw24gya0gMEInuEV3hzpvDjvzseyteDkM6fwB87nD1pkjdM=</latexit>

ti
<latexit sha1_base64="Gc0dhnDs0Iwy1mIPhOdXcv36Yz4=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LBbBU0hqrfFW8OKxov2ANpTNdtIu3WzC7kYopT/BiwdFvPqLvPlv3KYRVPTBwOO9GWbmBQlnSjvOh1VYWV1b3yhulra2d3b3yvsHbRWnkkKLxjyW3YAo4ExASzPNoZtIIFHAoRNMrhZ+5x6kYrG409ME/IiMBAsZJdpItzBgg3LFsc8d97J+hh3byZARz6162M2VCsrRHJTf+8OYphEITTlRquc6ifZnRGpGOcxL/VRBQuiEjKBnqCARKH+WnTrHJ0YZ4jCWpoTGmfp9YkYipaZRYDojosfqt7cQ//J6qQ49f8ZEkmoQdLkoTDnWMV78jYdMAtV8agihkplbMR0TSag26ZRMCF+f4v9Ju2q7dbt2U6s0vDyOIjpCx+gUuegCNdA1aqIWomiEHtATera49Wi9WK/L1oKVzxyiH7DePgGB143v</latexit>ei

空间

<latexit sha1_base64="AsmhEQN6qVKNIgtOSoPUi17VU0k=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD9jn/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnBfn3flYtBacfOYY/sD5/AFD143F</latexit>ei
<latexit sha1_base64="Mupnk1yT47DlWbQ64JqKfVRyQUI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD6rP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt5ltXZfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNXpY3S</latexit>ri

<latexit sha1_base64="/JiLqmFhlNCojLRYQRigLNct6mc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLsZDYZMju7zPQKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesC+6JcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUrOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AFasY3U</latexit>

ti
<latexit sha1_base64="lcn5bbZA5Ct4/EHd1/EJh93LYJA=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSqsuCG5cV+oI2hsl00g6dTMLMpFBC/8SNC0Xc+ifu/BsnbRbaemDgcM693DMnSDhT2nG+rdLW9s7uXnm/cnB4dHxin551VZxKQjsk5rHsB1hRzgTtaKY57SeS4ijgtBdM73O/N6NSsVi09TyhXoTHgoWMYG0k37bHPnvKhhHWE4I5ai98u+rUnCXQJnELUoUCLd/+Go5ikkZUaMKxUgPXSbSXYakZ4XRRGaaKJphM8ZgODBU4osrLlskX6MooIxTG0jyh0VL9vZHhSKl5FJjJPKJa93LxP2+Q6vDOy5hIUk0FWR0KU450jPIa0IhJSjSfG4KJZCYrIhMsMdGmrIopwV3/8ibp3tTcRq3+WK8260UdZbiAS7gGF26hCQ/Qgg4QmMEzvMKblVkv1rv1sRotWcXOOfyB9fkDYKCTdQ==</latexit>

gTi

<latexit sha1_base64="7nUZlca9u/eam5zaIKq/862V2Gc=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD6LP++WKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqt5ltXZfq9Rv8jiKcAKncA4eXEEd7qABTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QNOgY3M</latexit>

li

时间

路段

轨迹点

特征域元组
<latexit sha1_base64="ndTRFGSRXTQSYECm8AqcxV17AyY=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFmBfsB26Vk02wbmk2WZFYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nSemDVfyESYJC2IylDzilICV/N59zIakKvr8vF+uuDV3DrxKvJxUUI5mv/zVGyiaxkwCFcQY33MTCDKigVPBpqVealhC6JgMmW+pJDEzQTY/eYrPrDLAkdK2JOC5+nsiI7Exkzi0nTGBkVn2ZuJ/np9CdB1kXCYpMEkXi6JUYFB49j8ecM0oiIklhGpub8V0RDShYFMq2RC85ZdXSfui5l3W6g/1SuMmj6OITtApqiIPXaEGukNN1EIUKfSMXtGbA86L8+58LFoLTj5zjP7A+fwBdv6Quw==</latexit>

⌦(li)

1
0

2
0

3
0

元组 1 元组 2 元组 3

<latexit sha1_base64="uflBzBv5JF/fbKKcYuGsqRT7Sl4=">AAAB7nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI+NgV3LisYB8wHUomzbShSSYkGaEM/Qg3LhRx6/e4829M21lo64ELh3Pu5d57YsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26SZJrRFUp7qbowN5UzSlmWW067SFIuY0048vpv5nSeqDUvlo50oGgk8lCxhBFsndYb9PBTRtF+t+XV/DrRKgoLUoECzX/3qDVKSCSot4diYMPCVjXKsLSOcTiu9zFCFyRgPaeioxIKaKJ+fO0VnThmgJNWupEVz9fdEjoUxExG7ToHtyCx7M/E/L8xschPlTKrMUkkWi5KMI5ui2e9owDQllk8cwUQzdysiI6wxsS6higshWH55lbQv6sFV/fLhsta4LeIowwmcwjkEcA0NuIcmtIDAGJ7hFd485b14797HorXkFTPH8Afe5w922I+j</latexit>g[m]

<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]

<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]
<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]

<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]
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<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]

输
出

学
习
模
型

双
层
位
置

编
码

<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]

输⼊元组

⽣成的元组段

源元组段

<latexit sha1_base64="eJYH1i2OXfekC5uWIsqkbtKzChM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSfOwKblxW6AvaGCbTSTt0Mgkzk0IJ/RM3LhRx65+482+ctFlo64GBwzn3cs+cIOFMacf5tkobm1vbO+Xdyt7+weGRfXzSUXEqCW2TmMeyF2BFORO0rZnmtJdIiqOA024wuc/97pRKxWLR0rOEehEeCRYygrWRfNse+e5TNoiwHhPMUWvu21Wn5iyA1olbkCoUaPr212AYkzSiQhOOleq7TqK9DEvNCKfzyiBVNMFkgke0b6jAEVVetkg+RxdGGaIwluYJjRbq740MR0rNosBM5hHVqpeL/3n9VIe3XsZEkmoqyPJQmHKkY5TXgIZMUqL5zBBMJDNZERljiYk2ZVVMCe7ql9dJ56rmXtfqj/Vq466oowxncA6X4MINNOABmtAGAlN4hld4szLrxXq3PpajJavYOYU/sD5/AAppk0I=</latexit>

gT1
<latexit sha1_base64="w7W6HCSuacY5x44FvGFI+7Y+0PI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSfOwKblxW6AvaGCbTSTt0Mgkzk0IJ/RM3LhRx65+482+ctFlo64GBwzn3cs+cIOFMacf5tkobm1vbO+Xdyt7+weGRfXzSUXEqCW2TmMeyF2BFORO0rZnmtJdIiqOA024wuc/97pRKxWLR0rOEehEeCRYygrWRfNse+fWnbBBhPSaYo9bct6tOzVkArRO3IFUo0PTtr8EwJmlEhSYcK9V3nUR7GZaaEU7nlUGqaILJBI9o31CBI6q8bJF8ji6MMkRhLM0TGi3U3xsZjpSaRYGZzCOqVS8X//P6qQ5vvYyJJNVUkOWhMOVIxyivAQ2ZpETzmSGYSGayIjLGEhNtyqqYEtzVL6+TzlXNva7VH+vVxl1RRxnO4BwuwYUbaMADNKENBKbwDK/wZmXWi/VufSxHS1axcwp/YH3+AA8ck0U=</latexit>

gT4

<latexit sha1_base64="2b4/y6BQEOcDJC7F309SMIJOkcw=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRSfOwKblxW6AuaGG6m03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx7e533mkUrFYNPUkoX4EQ8EGjIA2UmAfeyPQeBjUHjIvAj0iwHFzGtgVp+rMgJeJW5AKKtAI7C+vH5M0okITDkr1XCfRfgZSM8LptOyliiZAxjCkPUMFRFT52Sz+FJ8ZpY8HsTRPaDxTf29kECk1iUIzmUdUi14u/uf1Uj249jMmklRTQeaHBinHOsZ5F7jPJCWaTwwBIpnJiskIJBBtGiubEtzFLy+T9kXVvazW7muV+k1RRwmdoFN0jlx0heroDjVQCxGUoWf0it6sJ+vFerc+5qMrVrFzhP7A+vwBhNSVMA==</latexit>

ĝT4

<latexit sha1_base64="2b4/y6BQEOcDJC7F309SMIJOkcw=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRSfOwKblxW6AuaGG6m03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx7e533mkUrFYNPUkoX4EQ8EGjIA2UmAfeyPQeBjUHjIvAj0iwHFzGtgVp+rMgJeJW5AKKtAI7C+vH5M0okITDkr1XCfRfgZSM8LptOyliiZAxjCkPUMFRFT52Sz+FJ8ZpY8HsTRPaDxTf29kECk1iUIzmUdUi14u/uf1Uj249jMmklRTQeaHBinHOsZ5F7jPJCWaTwwBIpnJiskIJBBtGiubEtzFLy+T9kXVvazW7muV+k1RRwmdoFN0jlx0heroDjVQCxGUoWf0it6sJ+vFerc+5qMrVrFzhP7A+vwBhNSVMA==</latexit>

ĝT4

<latexit sha1_base64="Y4YrjRkoSppbwSIybMEokZOIMa8=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmk+NgV3Lis0Bc0MUym03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q2xopwJ2tJMc9pNJMVRyGknHN/mfueRSsVi0dSThPoRHgo2YARrIwX2sTfCGg0D9yHzIqxHBHPUnAZ2xak6M6Bl4hakAgUagf3l9WOSRlRowrFSPddJtJ9hqRnhdFr2UkUTTMZ4SHuGChxR5Wez+FN0ZpQ+GsTSPKHRTP29keFIqUkUmsk8olr0cvE/r5fqwbWfMZGkmgoyPzRIOdIxyrtAfSYp0XxiCCaSmayIjLDERJvGyqYEd/HLy6R9UXUvq7X7WqV+U9RRghM4hXNw4QrqcAcNaAGBDJ7hFd6sJ+vFerc+5qMrVrFzBH9gff4AgCGVLQ==</latexit>

ĝT1

<latexit sha1_base64="Y4YrjRkoSppbwSIybMEokZOIMa8=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmk+NgV3Lis0Bc0MUym03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q2xopwJ2tJMc9pNJMVRyGknHN/mfueRSsVi0dSThPoRHgo2YARrIwX2sTfCGg0D9yHzIqxHBHPUnAZ2xak6M6Bl4hakAgUagf3l9WOSRlRowrFSPddJtJ9hqRnhdFr2UkUTTMZ4SHuGChxR5Wez+FN0ZpQ+GsTSPKHRTP29keFIqUkUmsk8olr0cvE/r5fqwbWfMZGkmgoyPzRIOdIxyrtAfSYp0XxiCCaSmayIjLDERJvGyqYEd/HLy6R9UXUvq7X7WqV+U9RRghM4hXNw4QrqcAcNaAGBDJ7hFd6sJ+vFerc+5qMrVrFzBH9gff4AgCGVLQ==</latexit>

ĝT1

<latexit sha1_base64="V///6ver23PpONlqGve94tTOdDw=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyUpxceu4MZlhb6giWEynbRDJw9mboQSCv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3S2vrG5lZ5u7Kzu7d/YB4edVWcSso6NBax7PtEMcEj1gEOgvUTyUjoC9bzJ7e533tkUvE4asM0YW5IRhEPOCWgJc88ccYE8MirP2ROSGBMicDtmWdWrZo1B14ldkGqqEDLM7+cYUzTkEVABVFqYFsJuBmRwKlgs4qTKpYQOiEjNtA0IiFTbjaPP8PnWhniIJb6RYDn6u+NjIRKTUNfT+YR1bKXi/95gxSCazfjUZICi+jiUJAKDDHOu8BDLhkFMdWEUMl1VkzHRBIKurGKLsFe/vIq6dZr9mWtcd+oNm+KOsroFJ2hC2SjK9REd6iFOoiiDD2jV/RmPBkvxrvxsRgtGcXOMfoD4/MHgbKVLg==</latexit>

ĝT2

<latexit sha1_base64="V///6ver23PpONlqGve94tTOdDw=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyUpxceu4MZlhb6giWEynbRDJw9mboQSCv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3S2vrG5lZ5u7Kzu7d/YB4edVWcSso6NBax7PtEMcEj1gEOgvUTyUjoC9bzJ7e533tkUvE4asM0YW5IRhEPOCWgJc88ccYE8MirP2ROSGBMicDtmWdWrZo1B14ldkGqqEDLM7+cYUzTkEVABVFqYFsJuBmRwKlgs4qTKpYQOiEjNtA0IiFTbjaPP8PnWhniIJb6RYDn6u+NjIRKTUNfT+YR1bKXi/95gxSCazfjUZICi+jiUJAKDDHOu8BDLhkFMdWEUMl1VkzHRBIKurGKLsFe/vIq6dZr9mWtcd+oNm+KOsroFJ2hC2SjK9REd6iFOoiiDD2jV/RmPBkvxrvxsRgtGcXOMfoD4/MHgbKVLg==</latexit>

ĝT2

<latexit sha1_base64="Uhc0WPFl398+ktvU813T1ATJ79U=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4mNXcOOyQl/QxHAznbRDJw9mJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzx084k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6PkgKWcRbSumOO0lgkLoc9r1x7e5332kQrI4aqlJQt0QhhELGAGlJc88ckag8NC7eMicENSIAMetqWdWrZo1A14mdkGqqEDTM7+cQUzSkEaKcJCyb1uJcjMQihFOpxUnlTQBMoYh7WsaQUilm83iT/GpVgY4iIV+kcIz9fdGBqGUk9DXk3lEuejl4n9eP1XBtZuxKEkVjcj8UJByrGKcd4EHTFCi+EQTIILprJiMQABRurGKLsFe/PIy6ZzX7Mta/b5ebdwUdZTRMTpBZ8hGV6iB7lATtRFBGXpGr+jNeDJejHfjYz5aMoqdQ/QHxucPg0OVLw==</latexit>

ĝT3

<latexit sha1_base64="Uhc0WPFl398+ktvU813T1ATJ79U=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4mNXcOOyQl/QxHAznbRDJw9mJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzx084k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6PkgKWcRbSumOO0lgkLoc9r1x7e5332kQrI4aqlJQt0QhhELGAGlJc88ckag8NC7eMicENSIAMetqWdWrZo1A14mdkGqqEDTM7+cQUzSkEaKcJCyb1uJcjMQihFOpxUnlTQBMoYh7WsaQUilm83iT/GpVgY4iIV+kcIz9fdGBqGUk9DXk3lEuejl4n9eP1XBtZuxKEkVjcj8UJByrGKcd4EHTFCi+EQTIILprJiMQABRurGKLsFe/PIy6ZzX7Mta/b5ebdwUdZTRMTpBZ8hGV6iB7lATtRFBGXpGr+jNeDJejHfjYz5aMoqdQ/QHxucPg0OVLw==</latexit>

ĝT3

输
⼊

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø编码组件
• 特征域编码层和层次轨迹编码器，增强模型对轨迹特征域和轨迹点间关联性的建模能力

<latexit sha1_base64="BIF/t3I3pcg242VGVmdIgll53YI=">AAACBHicbVC7TsMwFHXKq5RXgLGLRYXEVCWoAsZKLIxFog+pCZHjOK2pHUe2g1SiDiz8CgsDCLHyEWz8DU7bAVquZPnonHt1zz1hyqjSjvNtlVZW19Y3ypuVre2d3T17/6CjRCYxaWPBhOyFSBFGE9LWVDPSSyVBPGSkG44uC717T6SiIrnR45T4HA0SGlOMtKECu+qFgkVqzM0HH249jvRQ8lylk+AusGtO3ZkWXAbuHNTAvFqB/eVFAmecJBozpFTfdVLt50hqihmZVLxMkRThERqQvoEJ4kT5+fSICTw2TARjIc1LNJyyvydyxFXh03QWJtWiVpD/af1Mxxd+TpM00yTBs0VxxqAWsEgERlQSrNnYAIQlNV4hHiKJsDa5VUwI7uLJy6BzWnfP6o3rRq3ZmMdRBlVwBE6AC85BE1yBFmgDDB7BM3gFb9aT9WK9Wx+z1pI1nzkEf8r6/AHDCZjI</latexit>

zsp
j

<latexit sha1_base64="Pll3NHdgm0hBny02gq0UL2c//+s=">AAACBHicbVC7TsMwFHXKq5RXgLGLRYXEVCWoAsZKLIxFog+pCZHjOK2pHUe2g1SiDiz8CgsDCLHyEWz8DU7bAVquZPnonHt1zz1hyqjSjvNtlVZW19Y3ypuVre2d3T17/6CjRCYxaWPBhOyFSBFGE9LWVDPSSyVBPGSkG44uC717T6SiIrnR45T4HA0SGlOMtKECu+qFgkVqzM0HH249jvRQ8lyTSXAX2DWn7kwLLgN3DmpgXq3A/vIigTNOEo0ZUqrvOqn2cyQ1xYxMKl6mSIrwCA1I38AEcaL8fHrEBB4bJoKxkOYlGk7Z3xM54qrwaToLk2pRK8j/tH6m4ws/p0maaZLg2aI4Y1ALWCQCIyoJ1mxsAMKSGq8QD5FEWJvcKiYEd/HkZdA5rbtn9cZ1o9ZszOMogyo4AifABeegCa5AC7QBBo/gGbyCN+vJerHerY9Za8mazxyCP2V9/gCzxJi+</latexit>

zte
j

<latexit sha1_base64="SHmYBUzuGWnqAu4InD9NVegAUHM=">AAACBHicbVC7TsMwFHXKq5RXgLGLRYXEVCWoAsZKLIxFog+pCZHjOK2p7US2g1SiDiz8CgsDCLHyEWz8DU7bAVquZPnonHt1zz1hyqjSjvNtlVZW19Y3ypuVre2d3T17/6Cjkkxi0sYJS2QvRIowKkhbU81IL5UE8ZCRbji6LPTuPZGKJuJGj1PiczQQNKYYaUMFdtULExapMTcffLj1ONJDyXMpJsFdYNecujMtuAzcOaiBebUC+8uLEpxxIjRmSKm+66Taz5HUFDMyqXiZIinCIzQgfQMF4kT5+fSICTw2TATjRJonNJyyvydyxFXh03QWJtWiVpD/af1Mxxd+TkWaaSLwbFGcMagTWCQCIyoJ1mxsAMKSGq8QD5FEWJvcKiYEd/HkZdA5rbtn9cZ1o9ZszOMogyo4AifABeegCa5AC7QBBo/gGbyCN+vJerHerY9Za8mazxyCP2V9/gC+c5jF</latexit>

zrn
j

Mean Pooling

<latexit sha1_base64="SLxAKX90vItMd1Jw3MgCr5BB0eI=">AAAB+HicbVC7TsMwFL0pr1IeDTCyWFRITFWCKmCsxMJYJPoQbRQ5jtOaOk5kO0gl6pewMIAQK5/Cxt/gthmg5UiWj865Vz4+QcqZ0o7zbZXW1jc2t8rblZ3dvf2qfXDYUUkmCW2ThCeyF2BFORO0rZnmtJdKiuOA024wvp753UcqFUvEnZ6k1IvxULCIEayN5NvVQZDwUE1ic6F7/8G3a07dmQOtErcgNSjQ8u2vQZiQLKZCE46V6rtOqr0cS80Ip9PKIFM0xWSMh7RvqMAxVV4+Dz5Fp0YJUZRIc4RGc/X3Ro5jNctmJmOsR2rZm4n/ef1MR1dezkSaaSrI4qEo40gnaNYCCpmkRPOJIZhIZrIiMsISE226qpgS3OUvr5LOed29qDduG7Vmo6ijDMdwAmfgwiU04QZa0AYCGTzDK7xZT9aL9W59LEZLVrFzBH9gff4ArxuTEg==</latexit>

Zj
<latexit sha1_base64="JZS9o8xlBjKtFKH4MPbbxPLSpm4=">AAACBHicbVC7TsMwFHV4lvIKMHaxqJCYqgRVwFiJhbFI9CE1IXIcp7VqO5HtIJWoAwu/wsIAQqx8BBt/g9NmgJYrWT46517dc0+YMqq043xbK6tr6xubla3q9s7u3r59cNhVSSYx6eCEJbIfIkUYFaSjqWakn0qCeMhILxxfFXrvnkhFE3GrJynxORoKGlOMtKECu+aFCYvUhJsPPtx5HOmR5LkU04AGdt1pOLOCy8AtQR2U1Q7sLy9KcMaJ0JghpQauk2o/R1JTzMi06mWKpAiP0ZAMDBSIE+XnsyOm8MQwEYwTaZ7QcMb+nsgRV4VP01mYVItaQf6nDTIdX/o5FWmmicDzRXHGoE5gkQiMqCRYs4kBCEtqvEI8QhJhbXKrmhDcxZOXQfes4Z43mjfNeqtZxlEBNXAMToELLkALXIM26AAMHsEzeAVv1pP1Yr1bH/PWFaucOQJ/yvr8AbzvmMQ=</latexit>

zrn
i

<latexit sha1_base64="m/4AdbJrV5/n+rA9abG5bmiIOBE=">AAACBHicbVC7TsMwFHV4lvIKMHaxqJCYqgRVwFiJhbFI9CE1IXIcp7VqO5HtIJWoAwu/wsIAQqx8BBt/g9NmgJYrWT46517dc0+YMqq043xbK6tr6xubla3q9s7u3r59cNhVSSYx6eCEJbIfIkUYFaSjqWakn0qCeMhILxxfFXrvnkhFE3GrJynxORoKGlOMtKECu+aFCYvUhJsPPtx5HOmR5Lkm04AGdt1pOLOCy8AtQR2U1Q7sLy9KcMaJ0JghpQauk2o/R1JTzMi06mWKpAiP0ZAMDBSIE+XnsyOm8MQwEYwTaZ7QcMb+nsgRV4VP01mYVItaQf6nDTIdX/o5FWmmicDzRXHGoE5gkQiMqCRYs4kBCEtqvEI8QhJhbXKrmhDcxZOXQfes4Z43mjfNeqtZxlEBNXAMToELLkALXIM26AAMHsEzeAVv1pP1Yr1bH/PWFaucOQJ/yvr8AbJAmL0=</latexit>

zte
i

<latexit sha1_base64="/hYDk3GFoU8iA4PVbYCr3nrDCn0=">AAACBHicbVC7TsMwFHV4lvIKMHaxqJCYqgRVwFiJhbFI9CE1IXIcp7VqO5HtIJWoAwu/wsIAQqx8BBt/g9NmgJYrWT46517dc0+YMqq043xbK6tr6xubla3q9s7u3r59cNhVSSYx6eCEJbIfIkUYFaSjqWakn0qCeMhILxxfFXrvnkhFE3GrJynxORoKGlOMtKECu+aFCYvUhJsPPtx5HOmR5LlKpwEN7LrTcGYFl4Fbgjooqx3YX16U4IwToTFDSg1cJ9V+jqSmmJFp1csUSREeoyEZGCgQJ8rPZ0dM4YlhIhgn0jyh4Yz9PZEjrgqfprMwqRa1gvxPG2Q6vvRzKtJME4Hni+KMQZ3AIhEYUUmwZhMDEJbUeIV4hCTC2uRWNSG4iycvg+5Zwz1vNG+a9VazjKMCauAYnAIXXIAWuAZt0AEYPIJn8ArerCfrxXq3PuatK1Y5cwT+lPX5A8GFmMc=</latexit>

zsp
i

Mean Pooling

<latexit sha1_base64="/FT6TOiZTqB8PiR4QrS9pItpKag=">AAAB+HicbVC7TsMwFL3hWcqjAUYWiwqJqUpQBYyVWBiLRB+ijSLHcVqrjhPZDlKJ+iUsDCDEyqew8Tc4bQZoOZLlo3PulY9PkHKmtON8W2vrG5tb25Wd6u7e/kHNPjzqqiSThHZIwhPZD7CinAna0Uxz2k8lxXHAaS+Y3BR+75FKxRJxr6cp9WI8EixiBGsj+XZtGCQ8VNPYXOjBZ75ddxrOHGiVuCWpQ4m2b38Nw4RkMRWacKzUwHVS7eVYakY4nVWHmaIpJhM8ogNDBY6p8vJ58Bk6M0qIokSaIzSaq783chyrIpuZjLEeq2WvEP/zBpmOrr2ciTTTVJDFQ1HGkU5Q0QIKmaRE86khmEhmsiIyxhITbbqqmhLc5S+vku5Fw71sNO+a9VazrKMCJ3AK5+DCFbTgFtrQAQIZPMMrvFlP1ov1bn0sRtescucY/sD6/AGtl5MR</latexit>

Zi

<latexit sha1_base64="aL4+D1HrAT5Oze4MvwbGtQ3oxKQ=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBFclRkp6rIggssK9gHtUDJppg3NY0gyQhn6GW5cKOLWr3Hn35hpZ6GtBwKHc+4l554o4cxY3//21tY3Nre2Szvl3b39g8PK0XHbqFQT2iKKK92NsKGcSdqyzHLaTTTFIuK0E01uc7/zRLVhSj7aaUJDgUeSxYxg66ReX2A71iJr3s0Glapf8+dAqyQoSBUKNAeVr/5QkVRQaQnHxvQCP7FhhrVlhNNZuZ8ammAywSPac1RiQU2YzSPP0LlThihW2j1p0Vz9vZFhYcxURG4yj2iWvVz8z+ulNr4JMyaT1FJJFh/FKUdWofx+NGSaEsunjmCimcuKyBhrTKxrqexKCJZPXiXty1pwVas/1KuNelFHCU7hDC4ggGtowD00oQUEFDzDK7x51nvx3r2PxeiaV+ycwB94nz9z6JFV</latexit>

PE

<latexit sha1_base64="5/ksm+9rK+QfAtp6b81vu+R/UQ4=">AAAB9HicbVDNSgMxGPy2/tX6V/XoJVgEQVh2pajHghePFWwttEvJZrNtaDZZk2yhlD6HFw+KePVhvPk2Zts9aOtAyDDzfWQyYcqZNp737ZTW1jc2t8rblZ3dvf2D6uFRW8tMEdoikkvVCbGmnAnaMsxw2kkVxUnI6WM4us39xzFVmknxYCYpDRI8ECxmBBsrBb1Q8khPEnuhi3615rneHGiV+AWpQYFmv/rViyTJEioM4Vjrru+lJphiZRjhdFbpZZqmmIzwgHYtFTihOpjOQ8/QmVUiFEtljzBorv7emOJE58nsZILNUC97ufif181MfBNMmUgzQwVZPBRnHBmJ8gZQxBQlhk8swUQxmxWRIVaYGNtTxZbgL395lbQvXf/Krd/Xaw23qKMMJ3AK5+DDNTTgDprQAgJP8Ayv8OaMnRfn3flYjJacYucY/sD5/AFpJ5HP</latexit>

+

<latexit sha1_base64="HdcoY5CWFaMKEXbovsSpLUHU+Ts=">AAAB9XicbVDLSgMxFL1TX7W+qi7dBIvgQsqMFHVZcOOygn1AOy2ZNNOGZpIhyShl6H+4caGIW//FnX9jpp2Fth4IHM65l3tygpgzbVz32ymsrW9sbhW3Szu7e/sH5cOjlpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03Ywuc389iNVmknxYKYx9SM8EixkBBsr9XsRNmOCOWr0vQEblCtu1Z0DrRIvJxXI0RiUv3pDSZKICkM41rrrubHxU6wMI5zOSr1E0xiTCR7RrqUCR1T76Tz1DJ1ZZYhCqewTBs3V3xspjrSeRoGdzFLqZS8T//O6iQlv/JSJODFUkMWhMOHISJRVgIZMUWL41BJMFLNZERljhYmxRZVsCd7yl1dJ67LqXVVr97VK/SKvowgncArn4ME11OEOGtAEAgqe4RXenCfnxXl3PhajBSffOYY/cD5/AL75kfY=</latexit>

P1
i

<latexit sha1_base64="q0Gqcuv5plwTRBRLn3upKi69VnE=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFcSJkpRV0W3LisYB/QTksmzbShSWZIMkoZ+h9uXCji1n9x59+YaWehrQcCh3Pu5Z6cIOZMG9f9dtbWNza3tgs7xd29/YPD0tFxS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gcpv57UeqNIvkg5nG1Bd4JFnICDZW6vcENmOCOWr0qwM2KJXdijsHWiVeTsqQozEoffWGEUkElYZwrHXXc2Pjp1gZRjidFXuJpjEmEzyiXUslFlT76Tz1DJ1bZYjCSNknDZqrvzdSLLSeisBOZin1speJ/3ndxIQ3fspknBgqyeJQmHBkIpRVgIZMUWL41BJMFLNZERljhYmxRRVtCd7yl1dJq1rxriq1+1q5fpnXUYBTOIML8OAa6nAHDWgCAQXP8ApvzpPz4rw7H4vRNSffOYE/cD5/AMB/kfc=</latexit>

P2
i

<latexit sha1_base64="aL4+D1HrAT5Oze4MvwbGtQ3oxKQ=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBFclRkp6rIggssK9gHtUDJppg3NY0gyQhn6GW5cKOLWr3Hn35hpZ6GtBwKHc+4l554o4cxY3//21tY3Nre2Szvl3b39g8PK0XHbqFQT2iKKK92NsKGcSdqyzHLaTTTFIuK0E01uc7/zRLVhSj7aaUJDgUeSxYxg66ReX2A71iJr3s0Glapf8+dAqyQoSBUKNAeVr/5QkVRQaQnHxvQCP7FhhrVlhNNZuZ8ammAywSPac1RiQU2YzSPP0LlThihW2j1p0Vz9vZFhYcxURG4yj2iWvVz8z+ulNr4JMyaT1FJJFh/FKUdWofx+NGSaEsunjmCimcuKyBhrTKxrqexKCJZPXiXty1pwVas/1KuNelFHCU7hDC4ggGtowD00oQUEFDzDK7x51nvx3r2PxeiaV+ycwB94nz9z6JFV</latexit>

PE

<latexit sha1_base64="cbA3M6YVrUJoz+BTuEWle4rR9/g=">AAAB9XicbVDLSgMxFL3js9ZX1aWbYBFcSJmRoi4LblxWsA9opyWTZtrYJDMkGaUM/Q83LhRx67+482/MtLPQ1gOBwzn3ck9OEHOmjet+Oyura+sbm4Wt4vbO7t5+6eCwqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywvsn81iNVmkXy3kxi6gs8lCxkBBsr9boCmxHBHNV7Xv+hXyq7FXcGtEy8nJQhR71f+uoOIpIIKg3hWOuO58bGT7EyjHA6LXYTTWNMxnhIO5ZKLKj201nqKTq1ygCFkbJPGjRTf2+kWGg9EYGdzFLqRS8T//M6iQmv/ZTJODFUkvmhMOHIRCirAA2YosTwiSWYKGazIjLCChNjiyraErzFLy+T5kXFu6xU76rl2nleRwGO4QTOwIMrqMEt1KEBBBQ8wyu8OU/Oi/PufMxHV5x85wj+wPn8AcB9kfc=</latexit>

P1
j

<latexit sha1_base64="Ii46QD09OGfAYnynxwbVs+eKMDc=">AAAB9XicbVDLSsNAFL2pr1pfVZduBovgQkpSirosuHEZwT6gTctkOmnHTiZhZqKU0P9w40IRt/6LO//GSZuFth4YOJxzL/fM8WPOlLbtb6uwtr6xuVXcLu3s7u0flA+PWipKJKFNEvFIdnysKGeCNjXTnHZiSXHoc9r2JzeZ336kUrFI3OtpTL0QjwQLGMHaSP1eiPWYYI7cfm3wMChX7Ko9B1olTk4qkMMdlL96w4gkIRWacKxU17Fj7aVYakY4nZV6iaIxJhM8ol1DBQ6p8tJ56hk6M8oQBZE0T2g0V39vpDhUahr6ZjJLqZa9TPzP6yY6uPZSJuJEU0EWh4KEIx2hrAI0ZJISzaeGYCKZyYrIGEtMtCmqZEpwlr+8Slq1qnNZrd/VK42LvI4inMApnIMDV9CAW3ChCQQkPMMrvFlP1ov1bn0sRgtWvnMMf2B9/gDCA5H4</latexit>

P2
j

<latexit sha1_base64="5/ksm+9rK+QfAtp6b81vu+R/UQ4=">AAAB9HicbVDNSgMxGPy2/tX6V/XoJVgEQVh2pajHghePFWwttEvJZrNtaDZZk2yhlD6HFw+KePVhvPk2Zts9aOtAyDDzfWQyYcqZNp737ZTW1jc2t8rblZ3dvf2D6uFRW8tMEdoikkvVCbGmnAnaMsxw2kkVxUnI6WM4us39xzFVmknxYCYpDRI8ECxmBBsrBb1Q8khPEnuhi3615rneHGiV+AWpQYFmv/rViyTJEioM4Vjrru+lJphiZRjhdFbpZZqmmIzwgHYtFTihOpjOQ8/QmVUiFEtljzBorv7emOJE58nsZILNUC97ufif181MfBNMmUgzQwVZPBRnHBmJ8gZQxBQlhk8swUQxmxWRIVaYGNtTxZbgL395lbQvXf/Krd/Xaw23qKMMJ3AK5+DDNTTgDprQAgJP8Ayv8OaMnRfn3flYjJacYucY/sD5/AFpJ5HP</latexit>

+

Residual & Layer Normalization

Feed-forward Network

Residual & Layer Normalization

<latexit sha1_base64="krWM3mqyxioulijjZZkqgdhj2t0=">AAAB+HicbVDLSsNAFL3xWeujUZduBovgqiRS1GXBjTsr2Ae0IUwmk3boZBJmJkIN/RI3LhRx66e482+ctFlo64FhDufcy5w5QcqZ0o7zba2tb2xubVd2qrt7+wc1+/Coq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclP4vUcqFUvEg56m1IvxSLCIEayN5Nu1YZDwUE1jc6E7n/l23Wk4c6BV4pakDiXavv01DBOSxVRowrFSA9dJtZdjqRnhdFYdZoqmmEzwiA4MFTimysvnwWfozCghihJpjtBorv7eyHGsimxmMsZ6rJa9QvzPG2Q6uvZyJtJMU0EWD0UZRzpBRQsoZJISzaeGYCKZyYrIGEtMtOmqakpwl7+8SroXDfey0bxv1lvNso4KnMApnIMLV9CCW2hDBwhk8Ayv8GY9WS/Wu/WxGF2zyp1j+APr8wec1ZMG</latexit>

Oi

<latexit sha1_base64="wKiS3nb7z8sQMnL3PHahpomWBxw=">AAAB+HicbVC7TsMwFL0pr1IeDTCyWFRITFWCKmCsxMJGkehDaqPIcZzW1HEi20EqVb+EhQGEWPkUNv4Gp80ALUeyfHTOvfLxCVLOlHacb6u0tr6xuVXeruzs7u1X7YPDjkoySWibJDyRvQArypmgbc00p71UUhwHnHaD8XXudx+pVCwR93qSUi/GQ8EiRrA2km9XB0HCQzWJzYVu/Qffrjl1Zw60StyC1KBAy7e/BmFCspgKTThWqu86qfamWGpGOJ1VBpmiKSZjPKR9QwWOqfKm8+AzdGqUEEWJNEdoNFd/b0xxrPJsZjLGeqSWvVz8z+tnOrrypkykmaaCLB6KMo50gvIWUMgkJZpPDMFEMpMVkRGWmGjTVcWU4C5/eZV0zuvuRb1x16g1G0UdZTiGEzgDFy6hCTfQgjYQyOAZXuHNerJerHfrYzFasoqdI/gD6/MHnlmTBw==</latexit>

Oj

Sequence-level Self-aention

Matrix-level
Self-aention

Matrix-level
Self-aention

特征域编码层 层次轨迹编码器

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø自监督训练
• 根据重采样稀疏轨迹恢复原始轨迹特征，使得模型能够从稀疏轨迹中提取稠密的时空特征

绪论 内容框架 研究内容 研究总结

<latexit sha1_base64="URtg6p7dU3TzZBueJfCHd54sq3E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKD3LgDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifP/lFjZM=</latexit>

l1

<latexit sha1_base64="lE5uHdnhe2qnJJfdvupeVPoxZi8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWupeD2qBccavuAmSdeDmpQI7WoPzVH8YsjbhCJqkxPc9N0M+oRsEkn5X6qeEJZRM64j1LFY248bPFqTNyYZUhCWNtSyFZqL8nMhoZM40C2xlRHJtVby7+5/VSDBt+JlSSIldsuShMJcGYzP8mQ6E5Qzm1hDIt7K2EjammDG06JRuCt/ryOunUqt5VtX5XrzQbeRxFOINzuAQPrqEJt9CCNjAYwTO8wpsjnRfn3flYthacfOYU/sD5/AH6yY2U</latexit>

l2
<latexit sha1_base64="jTOeEZwUi2H66DNL/ZjnT1sCIUI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoUcepYthisYhVJ6AaBZfYMtwI7CQKaRQIbAfjm5nffkKleSwfzCRBP6JDyUPOqLHSvehf9ssVt+rOQVaJl5MK5Gj2y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc1Yd3PuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lTxeVL2rau2uVmnU8ziKcAKncA4eXEMDbqEJLWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QP8TY2V</latexit>

l3
<latexit sha1_base64="p+r2WJ970x7c7JgEmiGbMkm9YJ0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpQQxqg3LFrboLkHXi5aQCOZqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNWPczLpPUoGTLRWEqiInJ/G8y5AqZEVNLKFPc3krYmCrKjE2nZEPwVl9eJ+2rqnddrd3XKo16HkcRzuAcLsGDG2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD90Y2W</latexit>

l4

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1

<latexit sha1_base64="/yIv7xghnG3faRRLWtM8oIIRyDY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lK0R4LXjxWtLXQhrLZbtqlm03YnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgobm1vbO8Xd0t7+weFR+fikY+JUM95msYx1N6CGS6F4GwVK3k00p1Eg+WMwuZn7j09cGxGrB5wm3I/oSIlQMIpWusdBbVCuuFV3AbJOvJxUIEdrUP7qD2OWRlwhk9SYnucm6GdUo2CSz0r91PCEsgkd8Z6likbc+Nni1Bm5sMqQhLG2pZAs1N8TGY2MmUaB7Ywojs2qNxf/83ophg0/EypJkSu2XBSmkmBM5n+TodCcoZxaQpkW9lbCxlRThjadkg3BW315nXRqVe+qWr+rV5qNPI4inME5XIIH19CEW2hBGxiM4Ble4c2Rzovz7nwsWwtOPnMKf+B8/gAHCI2c</latexit>

t2
<latexit sha1_base64="Jhy+jVcUQ7Il+CdXH4UVLQ/iweQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0aI8FLx4rWltoQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHj0aOJUM95isYx1J6CGS6F4CwVK3kk0p1EgeTsY38z89hPXRsTqAScJ9yM6VCIUjKKV7rF/2S9X3Ko7B1klXk4qkKPZL3/1BjFLI66QSWpM13MT9DOqUTDJp6VeanhC2ZgOeddSRSNu/Gx+6pScWWVAwljbUkjm6u+JjEbGTKLAdkYUR2bZm4n/ed0Uw7qfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb+8Sh4vqt5VtXZXqzTqeRxFOIFTOAcPrqEBt9CEFjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEIjI2d</latexit>

t3
<latexit sha1_base64="pn20lqoAkdGkmMi/AxUHUDnkAM0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzioDcoVt+ouQNaJl5MK5GgOyl/9YczSiCtkkhrT89wE/YxqFEzyWamfGp5QNqEj3rNU0YgbP1ucOiMXVhmSMNa2FJKF+nsio5Ex0yiwnRHFsVn15uJ/Xi/FsO5nQiUpcsWWi8JUEozJ/G8yFJozlFNLKNPC3krYmGrK0KZTsiF4qy+vk/ZV1buu1u5rlUY9j6MIZ3AOl+DBDTTgDprQAgYjeIZXeHOk8+K8Ox/L1oKTz5zCHzifPwoQjZ4=</latexit>

t4

0:00:00

0:00:30

0:01:00

0:01:30
1
0

2
0

3
0

元组 1 元组 2 元组 3

<latexit sha1_base64="uflBzBv5JF/fbKKcYuGsqRT7Sl4=">AAAB7nicbVDLSgMxFL1TX7W+qi7dBIvgqsyI+NgV3LisYB8wHUomzbShSSYkGaEM/Qg3LhRx6/e4829M21lo64ELh3Pu5d57YsWZsb7/7ZXW1jc2t8rblZ3dvf2D6uFR26SZJrRFUp7qbowN5UzSlmWW067SFIuY0048vpv5nSeqDUvlo50oGgk8lCxhBFsndYb9PBTRtF+t+XV/DrRKgoLUoECzX/3qDVKSCSot4diYMPCVjXKsLSOcTiu9zFCFyRgPaeioxIKaKJ+fO0VnThmgJNWupEVz9fdEjoUxExG7ToHtyCx7M/E/L8xschPlTKrMUkkWi5KMI5ui2e9owDQllk8cwUQzdysiI6wxsS6higshWH55lbQv6sFV/fLhsta4LeIowwmcwjkEcA0NuIcmtIDAGJ7hFd485b14797HorXkFTPH8Afe5w922I+j</latexit>g[m]

<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]

<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]
<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]

<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]

段 3段 1 段 2
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Hierarchical Trajectory Encoder
Feature Domain Embedding Layer

<latexit sha1_base64="Mn64iV0/h7AlHk4W1w9O9X9i2Ls=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+xhM+9WaW3fnIKvEK0gNCjT71a/eIGFZjNIwQbX2PTc1QU6V4UzgtNLLNKaUjekQfUsljVEH+fzcKTmzyoBEibIlDZmrvydyGms9iUPbGVMz0sveTPzP8zMT3QQ5l2lmULLFoigTxCRk9jsZcIXMiIkllClubyVsRBVlxiZUsSF4yy+vkvZF3buqXz5c1hq3RRxlOIFTOAcPrqEB99CEFjAYwzO8wpuTOi/Ou/OxaC05xcwx/IHz+QNqqI+b</latexit>g[e]

输
出

学
习
模
型

双
层
位
置

编
码

<latexit sha1_base64="KNyOQQJdxt9eSxQQl+nJPLnSAy0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE/LgVvHisYD8gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjtk4yxbDFEpGobkg1Ci6xZbgR2E0V0jgU2AnHdzO/84RK80Q+mkmKQUyHkkecUWOlzrCf+zqY9qs1t+7OQVaJV5AaFGj2q1+9QcKyGKVhgmrte25qgpwqw5nAaaWXaUwpG9Mh+pZKGqMO8vm5U3JmlQGJEmVLGjJXf0/kNNZ6Eoe2M6ZmpJe9mfif52cmuglyLtPMoGSLRVEmiEnI7Hcy4AqZERNLKFPc3krYiCrKjE2oYkPwll9eJe2LundVv3y4rDVuizjKcAKncA4eXEMD7qEJLWAwhmd4hTcndV6cd+dj0Vpyiplj+APn8wd//I+p</latexit>g[s]

输⼊元组

⽣成的元组段

源元组段

<latexit sha1_base64="eJYH1i2OXfekC5uWIsqkbtKzChM=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSfOwKblxW6AvaGCbTSTt0Mgkzk0IJ/RM3LhRx65+482+ctFlo64GBwzn3cs+cIOFMacf5tkobm1vbO+Xdyt7+weGRfXzSUXEqCW2TmMeyF2BFORO0rZnmtJdIiqOA024wuc/97pRKxWLR0rOEehEeCRYygrWRfNse+e5TNoiwHhPMUWvu21Wn5iyA1olbkCoUaPr212AYkzSiQhOOleq7TqK9DEvNCKfzyiBVNMFkgke0b6jAEVVetkg+RxdGGaIwluYJjRbq740MR0rNosBM5hHVqpeL/3n9VIe3XsZEkmoqyPJQmHKkY5TXgIZMUqL5zBBMJDNZERljiYk2ZVVMCe7ql9dJ56rmXtfqj/Vq466oowxncA6X4MINNOABmtAGAlN4hld4szLrxXq3PpajJavYOYU/sD5/AAppk0I=</latexit>

gT1
<latexit sha1_base64="w7W6HCSuacY5x44FvGFI+7Y+0PI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiRSfOwKblxW6AvaGCbTSTt0Mgkzk0IJ/RM3LhRx65+482+ctFlo64GBwzn3cs+cIOFMacf5tkobm1vbO+Xdyt7+weGRfXzSUXEqCW2TmMeyF2BFORO0rZnmtJdIiqOA024wuc/97pRKxWLR0rOEehEeCRYygrWRfNse+fWnbBBhPSaYo9bct6tOzVkArRO3IFUo0PTtr8EwJmlEhSYcK9V3nUR7GZaaEU7nlUGqaILJBI9o31CBI6q8bJF8ji6MMkRhLM0TGi3U3xsZjpSaRYGZzCOqVS8X//P6qQ5vvYyJJNVUkOWhMOVIxyivAQ2ZpETzmSGYSGayIjLGEhNtyqqYEtzVL6+TzlXNva7VH+vVxl1RRxnO4BwuwYUbaMADNKENBKbwDK/wZmXWi/VufSxHS1axcwp/YH3+AA8ck0U=</latexit>

gT4

<latexit sha1_base64="2b4/y6BQEOcDJC7F309SMIJOkcw=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRSfOwKblxW6AuaGG6m03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx7e533mkUrFYNPUkoX4EQ8EGjIA2UmAfeyPQeBjUHjIvAj0iwHFzGtgVp+rMgJeJW5AKKtAI7C+vH5M0okITDkr1XCfRfgZSM8LptOyliiZAxjCkPUMFRFT52Sz+FJ8ZpY8HsTRPaDxTf29kECk1iUIzmUdUi14u/uf1Uj249jMmklRTQeaHBinHOsZ5F7jPJCWaTwwBIpnJiskIJBBtGiubEtzFLy+T9kXVvazW7muV+k1RRwmdoFN0jlx0heroDjVQCxGUoWf0it6sJ+vFerc+5qMrVrFzhP7A+vwBhNSVMA==</latexit>

ĝT4

<latexit sha1_base64="2b4/y6BQEOcDJC7F309SMIJOkcw=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRSfOwKblxW6AuaGG6m03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q1BUc4EbWmmOe0mkkIUctoJx7e533mkUrFYNPUkoX4EQ8EGjIA2UmAfeyPQeBjUHjIvAj0iwHFzGtgVp+rMgJeJW5AKKtAI7C+vH5M0okITDkr1XCfRfgZSM8LptOyliiZAxjCkPUMFRFT52Sz+FJ8ZpY8HsTRPaDxTf29kECk1iUIzmUdUi14u/uf1Uj249jMmklRTQeaHBinHOsZ5F7jPJCWaTwwBIpnJiskIJBBtGiubEtzFLy+T9kXVvazW7muV+k1RRwmdoFN0jlx0heroDjVQCxGUoWf0it6sJ+vFerc+5qMrVrFzhP7A+vwBhNSVMA==</latexit>

ĝT4

<latexit sha1_base64="Y4YrjRkoSppbwSIybMEokZOIMa8=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmk+NgV3Lis0Bc0MUym03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q2xopwJ2tJMc9pNJMVRyGknHN/mfueRSsVi0dSThPoRHgo2YARrIwX2sTfCGg0D9yHzIqxHBHPUnAZ2xak6M6Bl4hakAgUagf3l9WOSRlRowrFSPddJtJ9hqRnhdFr2UkUTTMZ4SHuGChxR5Wez+FN0ZpQ+GsTSPKHRTP29keFIqUkUmsk8olr0cvE/r5fqwbWfMZGkmgoyPzRIOdIxyrtAfSYp0XxiCCaSmayIjLDERJvGyqYEd/HLy6R9UXUvq7X7WqV+U9RRghM4hXNw4QrqcAcNaAGBDJ7hFd6sJ+vFerc+5qMrVrFzBH9gff4AgCGVLQ==</latexit>

ĝT1

<latexit sha1_base64="Y4YrjRkoSppbwSIybMEokZOIMa8=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBVUmk+NgV3Lis0Bc0MUym03boZBJmJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzJ0w4U9pxvq2V1bX1jc3SVnl7Z3dv3z44bKs4lYS2SMxj2Q2xopwJ2tJMc9pNJMVRyGknHN/mfueRSsVi0dSThPoRHgo2YARrIwX2sTfCGg0D9yHzIqxHBHPUnAZ2xak6M6Bl4hakAgUagf3l9WOSRlRowrFSPddJtJ9hqRnhdFr2UkUTTMZ4SHuGChxR5Wez+FN0ZpQ+GsTSPKHRTP29keFIqUkUmsk8olr0cvE/r5fqwbWfMZGkmgoyPzRIOdIxyrtAfSYp0XxiCCaSmayIjLDERJvGyqYEd/HLy6R9UXUvq7X7WqV+U9RRghM4hXNw4QrqcAcNaAGBDJ7hFd6sJ+vFerc+5qMrVrFzBH9gff4AgCGVLQ==</latexit>

ĝT1

<latexit sha1_base64="V///6ver23PpONlqGve94tTOdDw=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyUpxceu4MZlhb6giWEynbRDJw9mboQSCv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3S2vrG5lZ5u7Kzu7d/YB4edVWcSso6NBax7PtEMcEj1gEOgvUTyUjoC9bzJ7e533tkUvE4asM0YW5IRhEPOCWgJc88ccYE8MirP2ROSGBMicDtmWdWrZo1B14ldkGqqEDLM7+cYUzTkEVABVFqYFsJuBmRwKlgs4qTKpYQOiEjNtA0IiFTbjaPP8PnWhniIJb6RYDn6u+NjIRKTUNfT+YR1bKXi/95gxSCazfjUZICi+jiUJAKDDHOu8BDLhkFMdWEUMl1VkzHRBIKurGKLsFe/vIq6dZr9mWtcd+oNm+KOsroFJ2hC2SjK9REd6iFOoiiDD2jV/RmPBkvxrvxsRgtGcXOMfoD4/MHgbKVLg==</latexit>

ĝT2

<latexit sha1_base64="V///6ver23PpONlqGve94tTOdDw=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyUpxceu4MZlhb6giWEynbRDJw9mboQSCv6KGxeKuPU73Pk3TtostPXAwOGce7lnjp8IrsCyvo3S2vrG5lZ5u7Kzu7d/YB4edVWcSso6NBax7PtEMcEj1gEOgvUTyUjoC9bzJ7e533tkUvE4asM0YW5IRhEPOCWgJc88ccYE8MirP2ROSGBMicDtmWdWrZo1B14ldkGqqEDLM7+cYUzTkEVABVFqYFsJuBmRwKlgs4qTKpYQOiEjNtA0IiFTbjaPP8PnWhniIJb6RYDn6u+NjIRKTUNfT+YR1bKXi/95gxSCazfjUZICi+jiUJAKDDHOu8BDLhkFMdWEUMl1VkzHRBIKurGKLsFe/vIq6dZr9mWtcd+oNm+KOsroFJ2hC2SjK9REd6iFOoiiDD2jV/RmPBkvxrvxsRgtGcXOMfoD4/MHgbKVLg==</latexit>

ĝT2

<latexit sha1_base64="Uhc0WPFl398+ktvU813T1ATJ79U=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4mNXcOOyQl/QxHAznbRDJw9mJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzx084k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6PkgKWcRbSumOO0lgkLoc9r1x7e5332kQrI4aqlJQt0QhhELGAGlJc88ckag8NC7eMicENSIAMetqWdWrZo1A14mdkGqqEDTM7+cQUzSkEaKcJCyb1uJcjMQihFOpxUnlTQBMoYh7WsaQUilm83iT/GpVgY4iIV+kcIz9fdGBqGUk9DXk3lEuejl4n9eP1XBtZuxKEkVjcj8UJByrGKcd4EHTFCi+EQTIILprJiMQABRurGKLsFe/PIy6ZzX7Mta/b5ebdwUdZTRMTpBZ8hGV6iB7lATtRFBGXpGr+jNeDJejHfjYz5aMoqdQ/QHxucPg0OVLw==</latexit>

ĝT3

<latexit sha1_base64="Uhc0WPFl398+ktvU813T1ATJ79U=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEVyXR4mNXcOOyQl/QxHAznbRDJw9mJkIJBX/FjQtF3Pod7vwbJ20W2npg4HDOvdwzx084k8qyvo3Syura+kZ5s7K1vbO7Z+4fdGScCkLbJOax6PkgKWcRbSumOO0lgkLoc9r1x7e5332kQrI4aqlJQt0QhhELGAGlJc88ckag8NC7eMicENSIAMetqWdWrZo1A14mdkGqqEDTM7+cQUzSkEaKcJCyb1uJcjMQihFOpxUnlTQBMoYh7WsaQUilm83iT/GpVgY4iIV+kcIz9fdGBqGUk9DXk3lEuejl4n9eP1XBtZuxKEkVjcj8UJByrGKcd4EHTFCi+EQTIILprJiMQABRurGKLsFe/PIy6ZzX7Mta/b5ebdwUdZTRMTpBZ8hGV6iB7lATtRFBGXpGr+jNeDJejHfjYz5aMoqdQ/QHxucPg0OVLw==</latexit>

ĝT3

输
⼊

重采样稀疏轨迹

原始轨迹特征恢复
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5-面向通用模型的轨迹自监督学习

Ø下游任务迁移
• 通过zero-shot或微调的方式迁移至多种下游任务，仅需提供特定排列的输入。

绪论 内容框架 研究内容 研究总结

<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1 <latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]
<latexit sha1_base64="HLDcX0pprMKfOI8vo4POj+zBXbw=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSlaI8FLx4r2FZpQ9lsJ+3S3U3Y3Qgl9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YcKZNp737RQ2Nre2d4q7pb39g8Oj8vFJR8epotimMY/VQ0g0ciaxbZjh+JAoJCLk2A0nN3O/+4RKs1jem2mCgSAjySJGibHSY39MTIaD2mxQrnhVbwF3nfg5qUCO1qD81R/GNBUoDeVE657vJSbIiDKMcpyV+qnGhNAJGWHPUkkE6iBbHDxzL6wydKNY2ZLGXai/JzIitJ6K0HYKYsZ61ZuL/3m91ESNIGMySQ1KulwUpdw1sTv/3h0yhdTwqSWEKmZvdemYKEKNzahkQ/BXX14nnVrVv6rW7+qVZiOPowhncA6X4MM1NOEWWtAGCgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvuCQWg==</latexit>

ê2
<latexit sha1_base64="ziKHP3vTjiKe/bLrLAxtEugWuyo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSlaI8FLx4r2FZpQ9lsN+3S3U3YnQgl9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YSK4Qc/7dgobm1vbO8Xd0t7+weFR+fikY+JUU9amsYj1Q0gME1yxNnIU7CHRjMhQsG44uZn73SemDY/VPU4TFkgyUjzilKCVHvtjgpke1GaDcsWregu468TPSQVytAblr/4wpqlkCqkgxvR8L8EgIxo5FWxW6qeGJYROyIj1LFVEMhNki4Nn7oVVhm4Ua1sK3YX6eyIj0pipDG2nJDg2q95c/M/rpRg1goyrJEWm6HJRlAoXY3f+vTvkmlEUU0sI1dze6tIx0YSizahkQ/BXX14nnVrVv6rW7+qVZiOPowhncA6X4MM1NOEWWtAGChKe4RXeHO28OO/Ox7K14OQzp/AHzucP0ruQZw==</latexit>

r̂2

<latexit sha1_base64="qZWIcoaOZAHaQ40plqbili/uHEQ=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSlaI8FLx4r2FZpQ9lsN+3S3U3YnQgl9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YSK4Qc/7dgobm1vbO8Xd0t7+weFR+fikY+JUU9amsYj1Q0gME1yxNnIU7CHRjMhQsG44uZn73SemDY/VPU4TFkgyUjzilKCVHvtjghkOarNBueJVvQXcdeLnpAI5WoPyV38Y01QyhVQQY3q+l2CQEY2cCjYr9VPDEkInZMR6lioimQmyxcEz98IqQzeKtS2F7kL9PZERacxUhrZTEhybVW8u/uf1UowaQcZVkiJTdLkoSoWLsTv/3h1yzSiKqSWEam5vdemYaELRZlSyIfirL6+TTq3qX1Xrd/VKs5HHUYQzOIdL8OEamnALLWgDBQnP8ApvjnZenHfnY9lacPKZU/gD5/MH1cmQaQ==</latexit>

t̂2

<latexit sha1_base64="I1bHLJSvdKSGOFnRCMWxNWTlDyk=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwYz1L6f9csWrenO4q8TPSQVyNPvlr94gpqlkCqkgxnR9L8EgIxo5FWxa6qWGJYSOyZB1LVVEMhNk84On7plVBm4Ua1sK3bn6eyIj0piJDG2nJDgyy95M/M/rphjVg4yrJEWm6GJRlAoXY3f2vTvgmlEUE0sI1dze6tIR0YSizahkQ/CXX14l7Yuqf1Wt3dUqjXoeRxFO4BTOwYdraMAtNKEFFCQ8wyu8Odp5cd6dj0VrwclnjuEPnM8fwGWQWw==</latexit>

ê3
<latexit sha1_base64="tnfSkuXDGKxgCbjNLpbojwHedXY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwUz3L6f9csWrenO4q8TPSQVyNPvlr94gpqlkCqkgxnR9L8EgIxo5FWxa6qWGJYSOyZB1LVVEMhNk84On7plVBm4Ua1sK3bn6eyIj0piJDG2nJDgyy95M/M/rphjVg4yrJEWm6GJRlAoXY3f2vTvgmlEUE0sI1dze6tIR0YSizahkQ/CXX14l7Yuqf1Wt3dUqjXoeRxFO4BTOwYdraMAtNKEFFCQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f1ECQaA==</latexit>

r̂3

<latexit sha1_base64="+dTINTvit4trSEKs7RMHHGMzmJg=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwQz7l9N+ueJVvTncVeLnpAI5mv3yV28Q01QyhVQQY7q+l2CQEY2cCjYt9VLDEkLHZMi6lioimQmy+cFT98wqAzeKtS2F7lz9PZERacxEhrZTEhyZZW8m/ud1U4zqQcZVkiJTdLEoSoWLsTv73h1wzSiKiSWEam5vdemIaELRZlSyIfjLL6+S9kXVv6rW7mqVRj2PowgncArn4MM1NOAWmtACChKe4RXeHO28OO/Ox6K14OQzx/AHzucP106Qag==</latexit>

t̂3 <latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]

<latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]

<latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]
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段 2元组 1 元组 2

<latexit sha1_base64="+uF8aS9qMvu8itPnWfRJv8ekyGg=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd0QfNwCXjxGMA9IljA7mU2GzM6uM71CWPITXjwo4tXf8ebfOEn2oIkFDUVVN91dQSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy8SpZrzJYhnrTkANl0LxJgqUvJNoTqNA8nYwvp357SeujYjVA04S7kd0qEQoGEUrdXojikT2q/1S2a24c5BV4uWkDDka/dJXbxCzNOIKmaTGdD03QT+jGgWTfFrspYYnlI3pkHctVTTixs/m907JuVUGJIy1LYVkrv6eyGhkzCQKbGdEcWSWvZn4n9dNMbz2M6GSFLlii0VhKgnGZPY8GQjNGcqJJZRpYW8lbEQ1ZWgjKtoQvOWXV0mrWvEuK7X7Wrl+k8dRgFM4gwvw4ArqcAcNaAIDCc/wCm/Oo/PivDsfi9Y1J585gT9wPn8AWVuPgA==</latexit>

l̂2
<latexit sha1_base64="oKpapAQbmwbzrJuzQ1CHgQZT8U0=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0NPm4BLx4jmAckS5idzCZDZmfXmV4hLPkJLx4U8ervePNvnCR70MSChqKqm+6uIJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3U791hPXRsTqAccJ9yM6UCIUjKKV2t0hRSJ7F71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9m907IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo86QvNGcqxJZRpYW8lbEg1ZWgjKtoQvMWXl0nzvOJdVqr31XLtJo+jAMdwAmfgwRXU4A7q0AAGEp7hFd6cR+fFeXc+5q0rTj5zBH/gfP4AWt+PgQ==</latexit>

l̂3
<latexit sha1_base64="Cwpp4sz9agu3CC9/0V//bCXx4ho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD6Lv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVL3Lau2+Vqnf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf5ko2U</latexit>

l1

输⼊元组 ⽣成的元组段

<latexit sha1_base64="aTXAw/6fnPLWr7HTjCSjZcD47yE=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFmBfsB26Vk02wbmk2WZFYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nSemDVfyESYJC2IylDzilICV/N59zIakKvreeb9ccWvuHHiVeDmpoBzNfvmrN1A0jZkEKogxvucmEGREA6eCTUu91LCE0DEZMt9SSWJmgmx+8hSfWWWAI6VtScBz9fdERmJjJnFoO2MCI7PszcT/PD+F6DrIuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy+vkvZFzbus1R/qlcZNHkcRnaBTVEUeukINdIeaqIUoUugZvaI3B5wX5935WLQWnHzmGP2B8/kDIeaQgw==</latexit>

⌦(l1)

轨迹预测

<latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]

<latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]

<latexit sha1_base64="r+SsEbNCLVj04m05B80IrgukMO0=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokU9Vjw4rGi/YA0lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dZIphi2WiER1Q6pRcIktw43AbqqQxqHATji+nfmdJ1SaJ/LRTFIMYjqUPOKMGis9+Bj0K1W35s5BVolXkCoUaPYrX71BwrIYpWGCau17bmqCnCrDmcBpuZdpTCkb0yH6lkoaow7y+alTcm6VAYkSZUsaMld/T+Q01noSh7Yzpmakl72Z+J/nZya6CXIu08ygZItFUSaIScjsbzLgCpkRE0soU9zeStiIKsqMTadsQ/CWX14l7cuad1Wr39erjXoRRwlO4QwuwINraMAdNKEFDIbwDK/w5gjnxXl3Phata04xcwJ/4Hz+ACoIjbA=</latexit>

[e]

1
0

2
0

2
1

2
2

段 2元组 1 元组 2

<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="I1bHLJSvdKSGOFnRCMWxNWTlDyk=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwYz1L6f9csWrenO4q8TPSQVyNPvlr94gpqlkCqkgxnR9L8EgIxo5FWxa6qWGJYSOyZB1LVVEMhNk84On7plVBm4Ua1sK3bn6eyIj0piJDG2nJDgyy95M/M/rphjVg4yrJEWm6GJRlAoXY3f2vTvgmlEUE0sI1dze6tIR0YSizahkQ/CXX14l7Yuqf1Wt3dUqjXoeRxFO4BTOwYdraMAtNKEFFCQ8wyu8Odp5cd6dj0VrwclnjuEPnM8fwGWQWw==</latexit>

ê3
<latexit sha1_base64="tnfSkuXDGKxgCbjNLpbojwHedXY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwUz3L6f9csWrenO4q8TPSQVyNPvlr94gpqlkCqkgxnR9L8EgIxo5FWxa6qWGJYSOyZB1LVVEMhNk84On7plVBm4Ua1sK3bn6eyIj0piJDG2nJDgyy95M/M/rphjVg4yrJEWm6GJRlAoXY3f2vTvgmlEUE0sI1dze6tIR0YSizahkQ/CXX14l7Yuqf1Wt3dUqjXoeRxFO4BTOwYdraMAtNKEFFCQ8wyu8Odp5cd6dj0VrwclnjuEPnM8f1ECQaA==</latexit>

r̂3

<latexit sha1_base64="+dTINTvit4trSEKs7RMHHGMzmJg=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSRatMeCF48VbK20oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8MBHcoOd9O4W19Y3NreJ2aWd3b/+gfHjUNnGqKWvRWMS6ExLDBFeshRwF6ySaERkK9hCOb2b+wxPThsfqHicJCyQZKh5xStBKj70RwQz7l9N+ueJVvTncVeLnpAI5mv3yV28Q01QyhVQQY7q+l2CQEY2cCjYt9VLDEkLHZMi6lioimQmy+cFT98wqAzeKtS2F7lz9PZERacxEhrZTEhyZZW8m/ud1U4zqQcZVkiJTdLEoSoWLsTv73h1wzSiKiSWEam5vdemIaELRZlSyIfjLL6+S9kXVv6rW7mqVRj2PowgncArn4MM1NOAWmtACChKe4RXeHO28OO/Ox6K14OQzx/AHzucP106Qag==</latexit>

t̂3<latexit sha1_base64="fEi+SFzqGxTlwdU0Ms1NuQQN88A=">AAAB8nicbVBNSwMxEM36WetX1aOXYBHqpexqUY9FL96sYD9gu5RsOtuGJpslyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzwoQzbVz321lZXVvf2CxsFbd3dvf2SweHLS1TRaFJJZeqExINnMXQNMxw6CQKiAg5tMPR7dRvP4HSTMaPZpxAIMggZhGjxFjJ794LGJAK712c9Uplt+rOgJeJl5MyytHolb66fUlTAbGhnGjte25igowowyiHSbGbakgIHZEB+JbGRIAOstnJE3xqlT6OpLIVGzxTf09kRGg9FqHtFMQM9aI3Ff/z/NRE10HG4iQ1ENP5oijl2Eg8/R/3mQJq+NgSQhWzt2I6JIpQY1Mq2hC8xZeXSeu86l1Waw+1cv0mj6OAjtEJqiAPXaE6ukMN1EQUSfSMXtGbY5wX5935mLeuOPnMEfoD5/MHJPCQhQ==</latexit>

⌦(l3)
<latexit sha1_base64="ytIDPXIqsXTqQBSmHhvzXNrpopk=">AAAB6nicbVBNSwMxEJ34WetX1aOXYBE8lV0p6rHgxWNF+wHbpWTTbBuaZJckK5SlP8GLB0W8+ou8+W9M2z1o64OBx3szzMyLUsGN9bxvtLa+sbm1Xdop7+7tHxxWjo7bJsk0ZS2aiER3I2KY4Iq1LLeCdVPNiIwE60Tj25nfeWLa8EQ92knKQkmGisecEuukh0CG/UrVq3lz4FXiF6QKBZr9yldvkNBMMmWpIMYEvpfaMCfacirYtNzLDEsJHZMhCxxVRDIT5vNTp/jcKQMcJ9qVsniu/p7IiTRmIiPXKYkdmWVvJv7nBZmNb8KcqzSzTNHFojgT2CZ49jcecM2oFRNHCNXc3YrpiGhCrUun7ELwl19eJe3Lmn9Vq9/Xq416EUcJTuEMLsCHa2jAHTShBRSG8Ayv8IYEekHv6GPRuoaKmRP4A/T5AzYwjbg=</latexit>

[m]

<latexit sha1_base64="IMN5Q0UhhDt/HD/5UHqjw52DxF8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkaI8FLx4r2g9oQ9lsN+3SzSbsToQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJHCoOt+O4WNza3tneJuaW//4PCofHzSNnGqGW+xWMa6G1DDpVC8hQIl7yaa0yiQvBNMbud+54lrI2L1iNOE+xEdKREKRtFKDzjwBuWKW3UXIOvEy0kFcjQH5a/+MGZpxBUySY3peW6CfkY1Cib5rNRPDU8om9AR71mqaMSNny1OnZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5diWPczoZIUuWLLRWEqCcZk/jcZCs0ZyqkllGlhbyVsTDVlaNMp2RC81ZfXSfuq6l1Xa/e1SqOex1GEMziHS/DgBhpwB01oAYMRPMMrvDnSeXHenY9la8HJZ07hD5zPHwWEjZs=</latexit>

t1<latexit sha1_base64="aTXAw/6fnPLWr7HTjCSjZcD47yE=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2VXinosevFmBfsB26Vk02wbmk2WZFYoS3+GFw+KePXXePPfmLZ70NYHA4/3ZpiZFyaCG3Ddb6ewtr6xuVXcLu3s7u0flA+P2kalmrIWVULpbkgME1yyFnAQrJtoRuJQsE44vp35nSemDVfyESYJC2IylDzilICV/N59zIakKvreeb9ccWvuHHiVeDmpoBzNfvmrN1A0jZkEKogxvucmEGREA6eCTUu91LCE0DEZMt9SSWJmgmx+8hSfWWWAI6VtScBz9fdERmJjJnFoO2MCI7PszcT/PD+F6DrIuExSYJIuFkWpwKDw7H884JpREBNLCNXc3orpiGhCwaZUsiF4yy+vkvZFzbus1R/qlcZNHkcRnaBTVEUeukINdIeaqIUoUugZvaI3B5wX5935WLQWnHzmGP2B8/kDIeaQgw==</latexit>

⌦(l1)

<latexit sha1_base64="Cwpp4sz9agu3CC9/0V//bCXx4ho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexK8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZgyYWNBRV3XR3BYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD6Lv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVL3Lau2+Vqnf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wf5ko2U</latexit>

l1
<latexit sha1_base64="lBxp8UwvlSQnP++zzVjqaNRG5sU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexq8HELePEY0TwgWcLspDcZMju7zMwKYcknePGgiFe/yJt/4yTZg0YLGoqqbrq7gkRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GNzO//YhK81g+mEmCfkSHkoecUWOle9E/75crbtWdg/wlXk4qkKPRL3/2BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiUnVhmQMFa2pCFz9edERiOtJ1FgOyNqRnrZm4n/ed3UhFd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLf0nrrOpdVGt3tUr9Oo+jCEdwDKfgwSXU4RYa0AQGQ3iCF3h1hPPsvDnvi9aCk88cwi84H9/8mo2W</latexit>

l3
<latexit sha1_base64="oKpapAQbmwbzrJuzQ1CHgQZT8U0=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0NPm4BLx4jmAckS5idzCZDZmfXmV4hLPkJLx4U8ervePNvnCR70MSChqKqm+6uIJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3U791hPXRsTqAccJ9yM6UCIUjKKV2t0hRSJ7F71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9m907IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbz2M6GSFLli80VhKgnGZPo86QvNGcqxJZRpYW8lbEg1ZWgjKtoQvMWXl0nzvOJdVqr31XLtJo+jAMdwAmfgwRXU4A7q0AAGEp7hFd6cR+fFeXc+5q0rTj5zBH/gfP4AWt+PgQ==</latexit>

l̂3

输⼊元组 ⽣成的元组段

起终点旅行时间估计
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5-面向通用模型的轨迹自监督学习

Ø实验设计

下游任务

基线模型

轨迹数据集

绪论 内容框架 研究内容 研究总结

• 车辆定位数据
集

Ø 稀疏轨迹恢复

Ø 轨迹预测 Ø 起终点旅行时间估
计

Ø 稀疏轨迹恢复方法
• Shorest Path：基于最短路径的方法
• Linear+HMM：线性插补配合路网匹配算法
• TrImpute：基于群体智慧的稀疏轨迹恢复方法
• DHTR：基于seq2seq和卡尔曼滤波器的方法
• AttnMove：基于注意力的方法
• MTrajRec：基于GRU的路网约束轨迹恢复方法
• RNTrajRec：基于Transformer的轨迹恢复方法

Ø 轨迹预测方法
• 基于轨迹自监督表示学习的方法：trajectory2vec, 

t2vec, Trembr, START
• 基于轨迹端到端表示学习的方法：DeepMove, 

Transformer

Ø 旅行时间估计方法
• RNE, TEMP, LR, GBM, ST-NN, MURAT, DeepOD, 

DOT
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5-面向通用模型的轨迹自监督学习

Ø综合性能对比
• 能够提升轨迹恢复、旅行时间估计任务的准确率

轨迹恢复任务准确率对比 旅行时间估计任务准确率对比

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø综合性能对比
• 能够提升稀疏轨迹在轨迹预测任务上的准确率，甚至优于基于稠密轨迹的预测模型

轨迹预测任务准确率对比

GTM与基于稠密轨迹的基线模型
之间的轨迹预测准确性比较

绪论 内容框架 研究内容 研究总结
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5-面向通用模型的轨迹自监督学习

Ø模型分析
• 模型能够显著提升下游任务的收敛速度
• 模型面对规模有限的自监督训练与微调数据集能够保持较为稳定的性能

下游任务收敛速度对比

自监督训练数据集可扩展性

微调数据集可扩展性

绪论 内容框架 研究内容 研究总结
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Ø模型分析

超参数分析

组件分析

绪论 内容框架 研究内容 研究总结
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