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Datasets and evaluation server available at the Al City Challenge Workshop: https://www.aicitychallenge.orqg/
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Introduction CityFlow Benchmark MTSC tracking & object detection |
MTSC tracking:
: : : . ‘ ‘ | DS: DeepSORT
> Mu|t|_target mu|t|_Camera (MTMC) track|ng Scenario #1 Time (min) _ #cam. #boxes #1Ds  Sceneype  LOS Method IDF1 Recall FAR MT MOTA  MOTP TC: Tracklet clustering
. _ e, 5 ! 17.13 : 20772 95 highway A DS+YOLO 789%  67.6% 8.6 778 674%  65.8% MO: MOANA
Image-based Re BEEE : 5 6 64 15 meiead A DS+SSD 795%  692% 83 756 689% 655% opoodeiection:
' 2 4 17.97 25 17,302 71 residential A ' ' )
=5 123.08 19 164476 337 residen:ial B DS+FRCNN 789%  66.9% 15.3 761 66.7% 65.5% YOLO: YOLOv3
S ~ total  195.03 40 229,680 666 TC+YOLO 79.1%  68.1% 8.5 871  68.0%  66.0% SSD:SSD512
Spatio_temporal information_ o Ed TC+SSD 79.7 % 70.4% 7.4 895 70.3% 65.6% FRCNN: Faster R-CNN
’I TC+FRCNN 78.7% 68.5% 12.0 057 68.4% 65.9% Spatio_tempora| assoc.:
A MO+YOLO  77.8% 69.0% 85 965 68.6% 66.0% PROVID:Spatio-temporal-
. s , MO+SSD 72.8%  68.0% 63 980  67.0% 6599 Dasedreranking
MTSC tracking  MTSC tracking MO+FRCNN  75.6% 695% 108 1094 68.6% 66.0% <VGMME:Learning
t-1 transition distributions
' C " FVS: Manually set
. . O vyellow @ orange O green M gra M sedan B suv E van MTM traC In transition distributions
> Major Cha”enge Of VehICIe'based R@'D ,__ lfed lblueg Elfvhite Diolzen B hatchback B mpv O pickup g
. .- . . .y @ brown Bblack Obus @ truck O cstate .
* Intra-class variablility > inter-class variability . . . Spatio-temporal MTSC Image-based RelD
5> Contributions Annotation Camera calibration tracking FVSBh  Xemt  Hui  Cemt  XenwtHui  BA  BS
T ke Y ol DeepSORT [50]  21.5% 31.3%  353%  27.6% 34.5% 35.6%  33.6%
. . . OO S N 7 4 _ |
» City scale: 40 cameras over 10 intersections et B R N o PROVID [2Y] TC [43] 22.1%  352% 394% 327%  399% = 40.6% = 39.0%
- _ _ _ _ e NG T s MOANA [40] 21.7% 29.1%  33.0%  26.1% 31.9% 344%  31.8%
« MTMC vehicle tracking: Videos and camera topology available - DecpSORT[S0]  25.0%  353% 384% 312%  375%  403%  30.8%
« Baselines: RelD, MTSC track., detection & spatio-temporal aSSOcC. e 2ZWGMME [20] TC[=5] 27.6% 39.5%  4l.7%  34.7% 43.3% A4.1%  45.1%
MOANA [40] 20.2% 32.2% 35.9% 28.2% 36.5% 38.1% 37.7%
DeepSORT [50]  24.9% 36.4%  40.0%  30.8% 39.0% 41.3%  41.4%
Related BenChmarkS EVS [43] TC [43] 27.6% 40.5% 42.7%  36.6% 42.4% 46.3%  46.0%
MOANA [40] 21.2% 32.7%  36.4%  29.2% 37.5% 39.5%  36.9%

Benchmark # cameras # boxes # boxes/ID Video Geom. Multiview
Market1501 [59] 6 32.668 30.8 X X v
DukeMTMC-relD [ 35, 67] 3 36411 20.1 X X v
MSMTI17 [+7] 15 126.441 21.8 X X v
RelD CUHKO3 [ 2] 2 13,164 19.3 X X X
3 CUHKOI [27] 2 3.884 4.0 X X X
E VIPeR [12] 2 1.264 2.0 X X X
- PRID [15] 2 1.134 1.2 X X X
CAVIAR [Y] 2 610 8.5 X X X
MARS [5%] 6 1,191,003 044.5 X X v
MTMC DukeMTMC [ 55, 53] 8 4,077,132 571.2 v v v
NLPR_MCT [*] 12 36411 65.8 v v v
VeRi1-776 | 2Y] 20 49,357 63.6 X v v
l: RelD VehiclelD [27] 2 221,763 8.4 X X X
% PKU-VDI [55] - 846,358 6.0 X X X
> PKU-VD2 [55] - 807,260 10.1 X X X
MTMC CityFlow (proposed) 40 229,680 344.9 v v v

Evaluation of Baselines
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Al City Challenge Workshop @ CVPR 2019

» Track 1 (MTMC tracking) & Track 2 (RelD) based on CityFlow
» Online evaluation server with public leader board provided

» 334 participating teams from 44 countries around the world

MTMC tracking

Vehicle RelD

U. Washington

DIDi Global

Baidu ZeroOne U. Washington

NVIDIA




