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OD Oracle

Background Motivation Method Experiments Future work

• Provide estimates of the travel times, distances, and paths between 
origin (O) and destination (D) locations.

l Sankaranarayanan, Jagan, and Hanan Samet. "Distance oracles for spatial networks." 2009 IEEE 25th International Conference on Data 
Engineering. IEEE, 2009.

l Sankaranarayanan, Jagan, Hanan Samet, and Houman Alborzi. "Path oracles for spatial networks." Proceedings of the VLDB Endowment 
2.1 (2009): 1210-1221.
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OD Travel Time Oracle

• Takes an OD pair and a departure time 𝑇 as input
• Returns a travel time needed to travel from O to D when departure at 

time 𝑇.

Background Motivation Method Experiments Future work

O

D

𝑇

ODT-Input

Δ𝑡
Estimated Travel Time
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Example

<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="0oB+T4+M8/fJ/rJQ4JGewxOeFCc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqHgqePFYwX5AG8tmO2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKzWHfe/T65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n82On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazz8mAK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABc5jjM=</latexit>

g11

<latexit sha1_base64="yoRLvV7GqwWzuKl8QZ1XoMv961A=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWz3bRLN5uwOxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777aytb2xubRd2irt7+weHpaPjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c781hPXRiTqAccpD2I6UCISjKKV/EHPe6z2SmW34s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlG18FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxWvMtK7b5Wrt/kcRTgFM7gAjy4gjrcQQN8YCDgGV7hzVHOi/PufCxa15x85gT+wPn8ARi9jjQ=</latexit>

g21
<latexit sha1_base64="b0juhB6ZeZEDeZRWGumRr4N6O+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr/rPV50S2W34s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0jiveJeV6n21XLvJ4yjAMZzAGXhwBTW4gzr4wEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5AxpBjjU=</latexit>

g31

<latexit sha1_base64="Av+Rjn3dhEGzKdY1rWHct41LouY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP+hVH6u9UtmtuHOQVeLlpAw5Gr3SV7efsCxGaZigWnc8NzXBhCrDmcBpsZtpTCkb0QF2LJU0Rh1M5sdOyblV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfkUbQje8surpFmteJeV2n2tXL/J4yjAKZzBBXhwBXW4gwb4wIDDM7zCmyOdF+fd+Vi0rjn5zAn8gfP5AxpDjjU=</latexit>

g22

<latexit sha1_base64="3vtQS5FeYV/M7uxK7iq7C7XKEWY=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtRcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2a48X/XLFrbpzoFXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTaamXappgMsZD2rVU4JjqIJsfO0VnVhmgSCpbwqC5+nsiw7HWkzi0nTE2I73szcT/vG5qousgYyJJDRVksShKOTISzT5HA6YoMXxiCSaK2VsRGWGFibH5lGwI3vLLq6RVq3qX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEbx442</latexit>

g32<latexit sha1_base64="kMSa2gjjycSe8KyoBFdk8wWPPf0=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtRcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2Lx5r/XLFrbpzoFXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTaamXappgMsZD2rVU4JjqIJsfO0VnVhmgSCpbwqC5+nsiw7HWkzi0nTE2I73szcT/vG5qousgYyJJDRVksShKOTISzT5HA6YoMXxiCSaK2VsRGWGFibH5lGwI3vLLq6RVq3qX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEbyY42</latexit>

g23
<latexit sha1_base64="Ttk/LmrvDxXCg/zTghZZB2HPCkU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1RcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2a4+1frniVt050CrxclKBHM1++as3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaIzqwxQJJUtYdBc/T2R4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlVdK6qHqX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEdTY43</latexit>

g33

<latexit sha1_base64="S6SWhtM10yH+G4qShz/CW2QQ0rI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqHgqePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlf9CrPXq9csWtunOQVeLlpAI5Gr3yV7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyZlV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8surpHlR9S6rtftapX6Tx1GEEziFc/DgCupwBw3wgQGHZ3iFN0c6L86787FoLTj5zDH8gfP5AxvLjjY=</latexit>

g14

<latexit sha1_base64="O7WprG9Bd4UkCOQMnLDRNy6e/ys=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP+jVHqu9UtmtuHOQVeLlpAw5Gr3SV7efsCxGaZigWnc8NzXBhCrDmcBpsZtpTCkb0QF2LJU0Rh1M5sdOyblV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfkUbQje8surpFmteJeV2n2tXL/J4yjAKZzBBXhwBXW4gwb4wIDDM7zCmyOdF+fd+Vi0rjn5zAn8gfP5Ax1Pjjc=</latexit>

g24

<latexit sha1_base64="yIHzrlGbyt3h5droXeyvsU0g+yc=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr9bfbzolspuxZ2BLBMvJ2XIUe+Wvjq9hGUxV8gkNabtuSkGY6pRMMknxU5meErZkPZ521JFY26C8ezYCTm1So9EibalkMzU3xNjGhszikPbGVMcmEVvKv7ntTOMroOxUGmGXLH5oiiTBBMy/Zz0hOYM5cgSyrSwtxI2oJoytPkUbQje4svLpHFe8S4r1ftquXaTx1GAYziBM/DgCmpwB3XwgYGAZ3iFN0c5L8678zFvXXHymSP4A+fzBx7Tjjg=</latexit>

g34

<latexit sha1_base64="PIzuzamKnz5sAv4uCtdFCMVZPE4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfOAp4MWbEc0DkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/koxnH6Id0IHmfM2qs9HDXPe8WS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/JTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TxlnZuyhX7iul6nUWRx6O4BhOwYNLqMIt1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/ANPBjXw=</latexit>

O5

<latexit sha1_base64="DGw5v57qPCPIxdnnJ52o6dzHG2Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0nELzwVvHisYNpCG8tmu2mXbjZhdyKU0t/gxYMiXv1B3vw3btsctPXBwOO9GWbmhakUBl332ymsrK6tbxQ3S1vbO7t75f2DhkkyzbjPEpnoVkgNl0JxHwVK3ko1p3EoeTMc3k795hPXRiTqAUcpD2LaVyISjKKV/H734tHrlitu1Z2BLBMvJxXIUe+Wvzq9hGUxV8gkNabtuSkGY6pRMMknpU5meErZkPZ521JFY26C8ezYCTmxSo9EibalkMzU3xNjGhszikPbGVMcmEVvKv7ntTOMroOxUGmGXLH5oiiTBBMy/Zz0hOYM5cgSyrSwtxI2oJoytPmUbAje4svLpHFW9S6r5/fnldpNHkcRjuAYTsGDK6jBHdTBBwYCnuEV3hzlvDjvzse8teDkM4fwB87nDx1Rjjc=</latexit>

g15

<latexit sha1_base64="xJIYZG56BGIjRVe6D0CyzKwWWMQ=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9kt9QNPBS8eK7htoV1LNs22odlkSbJCWfobvHhQxKs/yJv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKVlqgj1ieRSdUKsKWeC+oYZTjuJojgOOW2H49uZ336iSjMpHswkoUGMh4JFjGBjJX/Yv3is9csVt+rOgVaJl5MK5Gj2y1+9gSRpTIUhHGvd9dzEBBlWhhFOp6VeqmmCyRgPaddSgWOqg2x+7BSdWWWAIqlsCYPm6u+JDMdaT+LQdsbYjPSyNxP/87qpia6DjIkkNVSQxaIo5chINPscDZiixPCJJZgoZm9FZIQVJsbmU7IheMsvr5JWrepdVuv39UrjJo+jCCdwCufgwRU04A6a4AMBBs/wCm+OcF6cd+dj0Vpw8plj+APn8wce1Y44</latexit>

g25
<latexit sha1_base64="ZZqEqT5L6kG+rsbGx8yzooMtnHI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9nV+oGnghePFdy20K4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NRxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR7dTv/VElWaxfDDjhAYCDySLGMHGSv6gd/F43itX3Ko7A1omXk4qkKPRK391+zFJBZWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LJRZUB9ns2Ak6sUofRbGyJQ2aqb8nMiy0HovQdgpshnrRm4r/eZ3URNdBxmSSGirJfFGUcmRiNP0c9ZmixPCxJZgoZm9FZIgVJsbmU7IheIsvL5PmWdW7rNbua5X6TR5HEY7gGE7Bgyuowx00wAcCDJ7hFd4c6bw4787HvLXg5DOH8AfO5w8gWY45</latexit>

g35 <latexit sha1_base64="IIf1Flmq1TSw1/ksiQn1sBHCGvM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKfOApoAePEc0DkiXMTjrJkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/koxnH6Id0IHmfM2qs9HDbPe8WS27ZnYEsEy8jJchQ6xa/Or2IJSFKwwTVuu25sfFTqgxnAieFTqIxpmxEB9i2VNIQtZ/OTp2QE6v0SD9StqQhM/X3REpDrcdhYDtDaoZ60ZuK/3ntxPSv/JTLODEo2XxRPxHERGT6N+lxhcyIsSWUKW5vJWxIFWXGplOwIXiLLy+TxlnZuyhX7iul6nUWRx6O4BhOwYNLqMId1KAODAbwDK/w5gjnxXl3PuatOSebOYQ/cD5/AML/jXE=</latexit>

D5

<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="/NJZp2IPy2HyD1uTbee0DKO1IM4=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKexKfBwDXjxGMA9I1jA7mU2GzM4uM71CWPINXjwo4tUP8ubfOEn2oIkFDUVVN91dQSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38789hPXRsTqAScJ9yM6VCIUjKKVmti/fPT65Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzY+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J442dCJSlyxRaLwlQSjMnsczIQmjOUE0so08LeStiIasrQ5lOyIXjLL6+S1kXVu6rW7muVei2PowgncArn4ME11OEOGtAEBgKe4RXeHOW8OO/Ox6K14OQzx/AHzucPL2uOPg==</latexit>

t15

<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="TPgiRKxUCQ0XLhAdDyqPOcqIc+E=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkmpH8eCF48VTFtoY9lsN+3SzSbsToRS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb24Wd4u7e/sFh6ei4aZJMM+6zRCa6HVLDpVDcR4GSt1PNaRxK3gpHtzO/9cS1EYl6wHHKg5gOlIgEo2glH3uXj9VeqexW3DnIKvFyUoYcjV7pq9tPWBZzhUxSYzqem2IwoRoFk3xa7GaGp5SN6IB3LFU05iaYzI+dknOr9EmUaFsKyVz9PTGhsTHjOLSdMcWhWfZm4n9eJ8PoJpgIlWbIFVssijJJMCGzz0lfaM5Qji2hTAt7K2FDqilDm0/RhuAtv7xKmtWKd1Wp3dfK9VoeRwFO4QwuwINrqMMdNMAHBgKe4RXeHOW8OO/Ox6J1zclnTuAPnM8fMO+OPw==</latexit>

t25

<latexit sha1_base64="Oy2QzRjA51B7hS0t9oRfK48oi1o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWz3bRLN5uwOxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777aytb2xubRd2irt7+weHpaPjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c781hPXRiTqAccpD2I6UCISjKKV/EGv+uj1SmW34s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlG18FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxWvMtK7b5Wrt/kcRTgFM7gAjy4gjrcQQN8YCDgGV7hzVHOi/PufCxa15x85gT+wPn8ARi/jjQ=</latexit>

g12
<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="KhmM6XcwzzyQ+DMjGgqNTde4/GE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KonWj2PBi8cKpi20sWy2m3bpZhN2J0Ip/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzcJWcXtnd2+/dHDYMEmmGfdZIhPdCqnhUijuo0DJW6nmNA4lb4bD26nffOLaiEQ94CjlQUz7SkSCUbSSj93Lx4tuqexW3BnIMvFyUoYc9W7pq9NLWBZzhUxSY9qem2IwphoFk3xS7GSGp5QNaZ+3LVU05iYYz46dkFOr9EiUaFsKyUz9PTGmsTGjOLSdMcWBWfSm4n9eO8PoJhgLlWbIFZsvijJJMCHTz0lPaM5QjiyhTAt7K2EDqilDm0/RhuAtvrxMGucV76pSva+Wa9U8jgIcwwmcgQfXUIM7qIMPDAQ8wyu8Ocp5cd6dj3nripPPHMEfOJ8/MnOOQA==</latexit>

t35
<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="XMtWWUmZsJVCdMDo7WSJOQvMDTE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr978eh1S2W34s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0jiveJeV6n21XLvJ4yjAMZzAGXhwBTW4gzr4wEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5AxpFjjU=</latexit>

g13

<latexit sha1_base64="TyTH27BhEG+QJ8jNKjxlvz5BU68=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoOYU9iV+DgGvHgzgnlAsoTZyWwyZGZ2mZkVwpJf8OJBEa/+kDf/xtlkD5pY0FBUddPdFcScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfeDy/NBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhPe+CmTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1WrP9QrjWoeRxFO4BSq4ME1NOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/L02Nmw==</latexit>

O
0
5

<latexit sha1_base64="M+/Xi1pcmTpEi3pC7KloWefIosw=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoOYU9iV+DgG9OAxgnlAsoTZyWwyZGZ2mZkVwpJf8OJBEa/+kDf/xtlkD5pY0FBUddPdFcScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXeDy/NBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhPe+CmTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1WrP9QrjWoeRxFO4BSq4ME1NOAemtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/HoCNkA==</latexit>

D0
5

Origin and destination road links 
mapped by routing-based method
Travel path inferred by routing-
based method

<latexit sha1_base64="TyTH27BhEG+QJ8jNKjxlvz5BU68=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoOYU9iV+DgGvHgzgnlAsoTZyWwyZGZ2mZkVwpJf8OJBEa/+kDf/xtlkD5pY0FBUddPdFcScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSfeDy/NBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhPe+CmTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1WrP9QrjWoeRxFO4BSq4ME1NOAOmtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/L02Nmw==</latexit>

O
0
5

<latexit sha1_base64="M+/Xi1pcmTpEi3pC7KloWefIosw=">AAAB63icbVDLSgNBEOyNrxhfUY9eBoOYU9iV+DgG9OAxgnlAsoTZyWwyZGZ2mZkVwpJf8OJBEa/+kDf/xtlkD5pY0FBUddPdFcScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPpppTH2BR5KFjGCTSXeDy/NBueLW3DnQKvFyUoEczUH5qz+MSCKoNIRjrXueGxs/xcowwums1E80jTGZ4BHtWSqxoNpP57fO0JlVhiiMlC1p0Fz9PZFiofVUBLZTYDPWy14m/uf1EhPe+CmTcWKoJItFYcKRiVD2OBoyRYnhU0swUczeisgYK0yMjadkQ/CWX14l7Yuad1WrP9QrjWoeRxFO4BSq4ME1NOAemtACAmN4hld4c4Tz4rw7H4vWgpPPHMMfOJ8/HoCNkA==</latexit>

D0
5

<latexit sha1_base64="oc12CUUfsHMb6vKWrPwmRLtHSJ4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVu6zWmrVKvZbHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8fkxmMwQ==</latexit>

B
<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="kk0FOUNTkHxqUoJA2qMTv0ILX+M=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokULZ4KXjxWsB/QhrLZbtqlm2zYnYgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dtbWNza3tgs7xd29/YPD0tFxy6hUM95kSirdCajhUsS8iQIl7ySa0yiQvB2Mb2d++5FrI1T8gJOE+xEdxiIUjKKVuj3kT5jVbjx32i+V3Yo7B1klXk7KkKPRL331BoqlEY+RSWpM13MT9DOqUTDJp8VeanhC2ZgOedfSmEbc+Nn85Ck5t8qAhErbipHM1d8TGY2MmUSB7YwojsyyNxP/87ophjU/E3GSIo/ZYlGYSoKKzP4nA6E5QzmxhDIt7K2EjaimDG1KRRuCt/zyKmldVryrSvW+Wq5X8zgKcApncAEeXEMd7qABTWCg4Ble4c1B58V5dz4WrWtOPnMCf+B8/gCnx5DP</latexit>

8:10

<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="5nkb+pT/C0vc7c66BcF4MlasXbM=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvgqeyWqsVTwYvHCrYWtkvJptk2NJssyaxYlv4MLx4U8eqv8ea/MW33oK0PBh7vzTAzL0wEN+C6305hbX1jc6u4XdrZ3ds/KB8edYxKNWVtqoTS3ZAYJrhkbeAgWDfRjMShYA/h+GbmPzwybbiS9zBJWBCToeQRpwSs5PeAPUHWuK5dTPvlilt158CrxMtJBeVo9ctfvYGiacwkUEGM8T03gSAjGjgVbFrqpYYlhI7JkPmWShIzE2Tzk6f4zCoDHCltSwKeq78nMhIbM4lD2xkTGJllbyb+5/kpRI0g4zJJgUm6WBSlAoPCs//xgGtGQUwsIVRzeyumI6IJBZtSyYbgLb+8Sjq1qndZrd/VK816HkcRnaBTdI48dIWa6Ba1UBtRpNAzekVvDjgvzrvzsWgtOPnMMfoD5/MHsOaQ1Q==</latexit> 8:
25

<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

Background Motivation Method Experiments Future work

Historical Origins

Historical Destinations

Common Trajectories

Outlier Trajectory

Query Origin

Query 
Destination
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Motivation

• Build the connections between ODT-Input, travel trajectory, and 
travel time
• Learn common patterns of trajectories corresponding to similar 

ODT-Inputs
• Effectively detect outliers and remove their impact on the prediction 

accuracy

Background Motivation Method Experiments Future work
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Pixelated Trajectory (PiT)

• An image representation of a trajectory

-1
1

1
-1

-1
1

-1
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-0.25
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-1

-0.2
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-1 -1

(2) Time of the day

-1
1.0

-1.0

-1
-1

-0.6

-1

-1 -1

Trajectory (1) Mask (3) Time offset

<latexit sha1_base64="GZ7S31T/PZmhOEHLzyFotr84Y8E=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqCcpePFY0X5AG8pmO0mXbjZhdyOU0p/gxYMiXv1F3vw3btsctPXBwOO9GWbmBang2rjut1NYW9/Y3Cpul3Z29/YPyodHLZ1kimGTJSJRnYBqFFxi03AjsJMqpHEgsB2Mbmd++wmV5ol8NOMU/ZhGkoecUWOlh6jv9csVt+rOQVaJl5MK5Gj0y1+9QcKyGKVhgmrd9dzU+BOqDGcCp6VepjGlbEQj7FoqaYzan8xPnZIzqwxImChb0pC5+ntiQmOtx3FgO2NqhnrZm4n/ed3MhNf+hMs0MyjZYlGYCWISMvubDLhCZsTYEsoUt7cSNqSKMmPTKdkQvOWXV0nroupdVmv3tUr9Jo+jCCdwCufgwRXU4Q4a0AQGETzDK7w5wnlx3p2PRWvByWeO4Q+czx/zdY2U</latexit>g1

<latexit sha1_base64="7YE0+Aa8UnRv2pGTq7PSjNBjq28=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKUU9S8OKxoq2FNpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4GMwvpn5j0+oNI/lg5kk6Ed0KHnIGTVWuh/2a/1yxa26c5BV4uWkAjma/fJXbxCzNEJpmKBadz03MX5GleFM4LTUSzUmlI3pELuWShqh9rP5qVNyZpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjlZ1wmqUHJFovCVBATk9nfZMAVMiMmllCmuL2VsBFVlBmbTsmG4C2/vEratap3Ua3f1SuN6zyOIpzAKZyDB5fQgFtoQgsYDOEZXuHNEc6L8+58LFoLTj5zDH/gfP4A9PmNlQ==</latexit>g2

<latexit sha1_base64="MYp/Z5cd7WLKZAssidp1ExUsITw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0qCcpePFY0X5AG8pmO0mXbjZhdyOU0p/gxYMiXv1F3vw3btsctPpg4PHeDDPzglRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dlk4yxbDJEpGoTkA1Ci6xabgR2EkV0jgQ2A5GNzO//YhK80Q+mHGKfkwjyUPOqLHSfdQ/75crbtWdg/wlXk4qkKPRL3/2BgnLYpSGCap113NT40+oMpwJnJZ6mcaUshGNsGuppDFqfzI/dUpOrDIgYaJsSUPm6s+JCY21HseB7YypGeplbyb+53UzE175Ey7TzKBki0VhJohJyOxvMuAKmRFjSyhT3N5K2JAqyoxNp2RD8JZf/ktaZ1Xvolq7q1Xq13kcRTiCYzgFDy6hDrfQgCYwiOAJXuDVEc6z8+a8L1oLTj5zCL/gfHwD9n2Nlg==</latexit>g3
(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

Constructing the channels of PiT from GPS points

Background Motivation Method Experiments Future work

1 2 3 4
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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="Av+Rjn3dhEGzKdY1rWHct41LouY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP+hVH6u9UtmtuHOQVeLlpAw5Gr3SV7efsCxGaZigWnc8NzXBhCrDmcBpsZtpTCkb0QF2LJU0Rh1M5sdOyblV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfkUbQje8surpFmteJeV2n2tXL/J4yjAKZzBBXhwBXW4gwb4wIDDM7zCmyOdF+fd+Vi0rjn5zAn8gfP5AxpDjjU=</latexit>

g22

<latexit sha1_base64="3vtQS5FeYV/M7uxK7iq7C7XKEWY=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtRcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2a48X/XLFrbpzoFXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTaamXappgMsZD2rVU4JjqIJsfO0VnVhmgSCpbwqC5+nsiw7HWkzi0nTE2I73szcT/vG5qousgYyJJDRVksShKOTISzT5HA6YoMXxiCSaK2VsRGWGFibH5lGwI3vLLq6RVq3qX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEbx442</latexit>

g32<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="Oy2QzRjA51B7hS0t9oRfK48oi1o=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWz3bRLN5uwOxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777aytb2xubRd2irt7+weHpaPjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c781hPXRiTqAccpD2I6UCISjKKV/EGv+uj1SmW34s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlG18FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxWvMtK7b5Wrt/kcRTgFM7gAjy4gjrcQQN8YCDgGV7hzVHOi/PufCxa15x85gT+wPn8ARi/jjQ=</latexit>

g12
<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="0oB+T4+M8/fJ/rJQ4JGewxOeFCc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqHgqePFYwX5AG8tmO2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKzWHfe/T65Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n82On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazz8mAK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYMDhGV7hzZHOi/PufCxaC04+cwx/4Hz+ABc5jjM=</latexit>

g11

<latexit sha1_base64="yoRLvV7GqwWzuKl8QZ1XoMv961A=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWz3bRLN5uwOxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlQKg6777aytb2xubRd2irt7+weHpaPjpkkyzbjPEpnodkgNl0JxHwVK3k41p3EoeSsc3c781hPXRiTqAccpD2I6UCISjKKV/EHPe6z2SmW34s5BVomXkzLkaPRKX91+wrKYK2SSGtPx3BSDCdUomOTTYjczPKVsRAe8Y6miMTfBZH7slJxbpU+iRNtSSObq74kJjY0Zx6HtjCkOzbI3E//zOhlG18FEqDRDrthiUZRJggmZfU76QnOGcmwJZVrYWwkbUk0Z2nyKNgRv+eVV0qxWvMtK7b5Wrt/kcRTgFM7gAjy4gjrcQQN8YCDgGV7hzVHOi/PufCxa15x85gT+wPn8ARi9jjQ=</latexit>

g21 <latexit sha1_base64="b0juhB6ZeZEDeZRWGumRr4N6O+0=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr/rPV50S2W34s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0jiveJeV6n21XLvJ4yjAMZzAGXhwBTW4gzr4wEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5AxpBjjU=</latexit>

g31

<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="kMSa2gjjycSe8KyoBFdk8wWPPf0=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtRcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2Lx5r/XLFrbpzoFXi5aQCOZr98ldvIEkaU2EIx1p3PTcxQYaVYYTTaamXappgMsZD2rVU4JjqIJsfO0VnVhmgSCpbwqC5+nsiw7HWkzi0nTE2I73szcT/vG5qousgYyJJDRVksShKOTISzT5HA6YoMXxiCSaK2VsRGWGFibH5lGwI3vLLq6RVq3qX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEbyY42</latexit>

g23
<latexit sha1_base64="Ttk/LmrvDxXCg/zTghZZB2HPCkU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9m1RcVTwYvHCm5baNeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48ammZKkJ9IrlUnRBrypmgvmGG006iKI5DTtvh+Hbmt5+o0kyKBzNJaBDjoWARI9hYyR/2a4+1frniVt050CrxclKBHM1++as3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaIzqwxQJJUtYdBc/T2R4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlVdK6qHqX1fp9vdK4yeMowgmcwjl4cAUNuIMm+ECAwTO8wpsjnBfn3flYtBacfOYY/sD5/AEdTY43</latexit>

g33

<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="XMtWWUmZsJVCdMDo7WSJOQvMDTE=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr978eh1S2W34s5AlomXkzLkqHdLX51ewrKYK2SSGtP23BSDMdUomOSTYiczPKVsSPu8bamiMTfBeHbshJxapUeiRNtSSGbq74kxjY0ZxaHtjCkOzKI3Ff/z2hlG18FYqDRDrth8UZRJggmZfk56QnOGcmQJZVrYWwkbUE0Z2nyKNgRv8eVl0jiveJeV6n21XLvJ4yjAMZzAGXhwBTW4gzr4wEDAM7zCm6OcF+fd+Zi3rjj5zBH8gfP5AxpFjjU=</latexit>

g13

<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="S6SWhtM10yH+G4qShz/CW2QQ0rI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqHgqePFYwbSFNpbNdtIu3WzC7kYopb/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6ewtr6xuVXcLu3s7u0flA+PmjrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApHtzO/9YRK80Q+mHGKQUwHkkecUWMlf9CrPXq9csWtunOQVeLlpAI5Gr3yV7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyZlV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8surpHlR9S6rtftapX6Tx1GEEziFc/DgCupwBw3wgQGHZ3iFN0c6L86787FoLTj5zDH8gfP5AxvLjjY=</latexit>

g14

<latexit sha1_base64="O7WprG9Bd4UkCOQMnLDRNy6e/ys=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkpKp4KXjxWMG2hjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP+jVHqu9UtmtuHOQVeLlpAw5Gr3SV7efsCxGaZigWnc8NzXBhCrDmcBpsZtpTCkb0QF2LJU0Rh1M5sdOyblV+iRKlC1pyFz9PTGhsdbjOLSdMTVDvezNxP+8Tmai62DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfkUbQje8surpFmteJeV2n2tXL/J4yjAKZzBBXhwBXW4gwb4wIDDM7zCmyOdF+fd+Vi0rjn5zAn8gfP5Ax1Pjjc=</latexit>

g24

<latexit sha1_base64="yIHzrlGbyt3h5droXeyvsU0g+yc=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KokWFU8FLx4rmLbQxrLZbtqlm03YnQil9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dlZW19Y3Ngtbxe2d3b390sFhwySZZtxniUx0K6SGS6G4jwIlb6Wa0ziUvBkOb6d+84lrIxL1gKOUBzHtKxEJRtFKfr9bfbzolspuxZ2BLBMvJ2XIUe+Wvjq9hGUxV8gkNabtuSkGY6pRMMknxU5meErZkPZ521JFY26C8ezYCTm1So9EibalkMzU3xNjGhszikPbGVMcmEVvKv7ntTOMroOxUGmGXLH5oiiTBBMy/Zz0hOYM5cgSyrSwtxI2oJoytPkUbQje4svLpHFe8S4r1ftquXaTx1GAYziBM/DgCmpwB3XwgYGAZ3iFN0c5L8678zFvXXHymSP4A+fzBx7Tjjg=</latexit>

g34

<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

PiTs corresponds to example trajectories
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PiT Inference

ØDiffusion-based probabilistic model
• Build the connections between ODT-Inputs and trajectories.

<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-Input <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)
Conditioned Denoising Diffusion Process

Conditional
Information

Starting Noise

Inferred PiT

(a) PiT Inference

Infer Flatten

Flat PiT

(b) PiT Travel Time Estimation

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

FCST(·)

Positional 
Encoding

Cell Embedding

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

+

Masked ViT

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

FCpre(·)

Mean
Pooling

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

c�t
Estimation

<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)

 Conditioned 
PiT Denoiser Noisy 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

Gaussian Noise

Framework of the conditioned PiT inference.

Background Motivation Method Experiments Future work

𝑝! 𝑿 𝑜𝑑𝑡
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PiT Inference

ØConditioned denoising diffusion process
• Parameterize the posterior probability 𝑝! 𝑿 𝑜𝑑𝑡

<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>

···Conditioned PiT 
Denoiser

(a) Diffusion 
Process

(b) Conditioned 
Denoising 
Diffusion Process

Noise Schedule

<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

Two Markov processes in the conditioned PiT inference.

l Ho, Jonathan, Ajay Jain, and Pieter Abbeel. "Denoising diffusion probabilistic models." Advances in neural information processing systems 
33 (2020): 6840-6851.

Background Motivation Method Experiments Future work
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PiT Inference

ØConditioned PiT Denoiser
• Guide the conditioned denoising diffusion process

OCConv

OCConv

Attention

Downsample OCConv

OCConv

Attention

Upsample

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

Do
wn

-s
am

pl
ing

 b
lo

ck
s

Up
-s

am
pl

ing
 b

lo
ck

s

Middle block

Reparameterization

<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>

+

Co
nd

itio
na

l 
In

fo
rm

at
io

n

<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

<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

Reshape

Conditional 
Information

<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

Structure of the conditioned PiT denoiser

Background Motivation Method Experiments Future work
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Travel Time Estimation

• Flatten an inferred PiT to a sequence
• Masked Vision Transformer for more efficient sequential modeling

<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-Input <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)
Conditioned Denoising Diffusion Process

Conditional
Information

Starting Noise

Inferred PiT

(a) PiT Inference

Infer Flatten

Flat PiT

(b) PiT Travel Time Estimation

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

FCST(·)

Positional 
Encoding

Cell Embedding

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

+

Masked ViT

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

FCpre(·)

Mean
Pooling

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

c�t
Estimation

<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)

 Conditioned 
PiT Denoiser Noisy 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

Gaussian Noise

Framework of the PiT-based travel time estimation

Background Motivation Method Experiments Future work
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Outline

1 Background

2 Motivation

3 Methodology

4 Experiments

5 Future Works
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Quantitative Results

Overall performance comparison

Efficiency impact of PiT’s size

Performance comparison of 
baselines with outlier detection

Background Motivation Method Experiments Future work
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Case Studies

Trajectories or the same OD pair that depart at different times of the day

Average travel time between spatial cells during a day

Background Motivation Method Experiments Future work
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Outline

1 Background

2 Motivation

3 Methodology

4 Experiments

5 Future Works
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Road-constrained Trajectory Inference

• Vehicle trajectories happen on road networks
• Challenge: Diffusion-based inference road networks (discrete space)

l Austin, Jacob, et al. "Structured denoising diffusion models in discrete state-spaces." Advances in Neural Information Processing Systems 
34 (2021): 17981-17993.

l Shi, Dingyuan, et al. "GRAPH-CONSTRAINED DIFFUSION FOR END-TO-END PATH PLANNING.” ICLR 2024 Accepted.

Real and generated paths from GDP*

Background Motivation Method Experiments Future work
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Uncertainty Quantification

• Uncertainty in travel time due to the diversity in traffic conditions
• Challenge: Efficient quantification of diffusion model’s uncertainty

Distribution of travel time
l Zhang, Kunpeng, et al. "A novel generative adversarial network for estimation of trip travel time distribution with trajectory data." 

Transportation Research Part C: Emerging Technologies 108 (2019): 223-244.

Background Motivation Method Experiments Future work
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Efficiency Improvements

• Faster oracle for swifter response in map services
• Challenge: Efficient diffusion process without sacrificing accuracy

l Song, Jiaming, Chenlin Meng, and Stefano Ermon. "Denoising diffusion implicit models.” ICLR 2021 Accepted.
l Jing Nathan Yan, Jiatao Gu, Alexander M. Rush. “Diffusion Models Without Attention. ” CoRR abs/2311.18257 (2023).

Architecture of DiffuSSM*

Background Motivation Method Experiments Future work
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