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Simultaneous Tracking of Vehicles and Pedestrians
by a Unified Algorithm of the Spatio-temporal MRF Model

SHUNSUKE KAMI1JOt and MASAO SAKAUCHIt

To achieve efficient traffic flow, it is important to base control of traffic signals on observa-
tion of pedestrian flow as well as vehicle flow. In consideration of safety, it is also important
to analyze behavioral relationship between pedestrians and vehicles, which tends to lead ac-
cidents at intersections. Toward the goals of efficiency and safety, we developed a precise
tracking algorithm based on the Spatio-Temporal MRF model which is able to track both
pedestrians and vehicles simultaneously against occlusions in the images. During the past
few years, this model has been practically applied to acquire traffic flow statistics. However,
in this paper, we present an improvement of the S-T MRF model so as to deal with flexible
objects such as pedestrians as well as rigid objects such as vehicles. Based on experimental
results, this model was able to simultaneously track pedestrians and vehicles against occlusion
even in very cluttered situations. Consequently, the improved S-T MRF model was proven to
be effective for traffic monitoring at urban intersections.
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Fig.1 An image of crosswalk at an intersection.
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Fig.2 Segmentation of spatio-temporal images.
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Fig.5 Neighboring condition in a spatial plane.
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Fig.6 Motion vector correlation among neighboring

blocks in a spatial plane.
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Fig.7 Example of tracking result.
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Fig.9 Tracking result of clutter pedestrians.

gooooooobooboooooooboooconooooo
goooooooOoooobobooooooboDbonbo
gooooooo0o MRFOODOOOOOODODOO
gooooooooooooon

sboooooooooooboboboobooboboboobobobo
goboooooooooobooboooooooooa
gobooooooboooobooooouoboooboooo
goboooooouooobooocboOoooooobooo
gobooooooooobooooooooooboooboo
goboooooooooooooooooooboooo
goboooooooooobooocboOooooooboo

00 100

4.3 0D00O0OO0OO0OO0OO0OOOOOOOOOOOO
ooo

goobooobooooooooooooooooon
goboooooooooobooboOoooobooboooo
gobooooooooooooboooooooboooo
gbooboboooooobooboooooboooooooo
goboooooooooooooocoooooboooo
goobooooooooooooooooooooboo
gooooooooobooboboooooboobooDobo
gb1oo0o00000o0obobo0ob0oDbooDbo 5000
gooooooooobooooooooooDbonbo
gboboooooooooooooooooooooa
gbobooooooooboooooooooooood
goboooooooooobooocooooooboooo
gobooooooooobooobooocOouooooboooo
gobooooooooooocobocoOoobooobooobo
gooooooooooooocooooooobooo
gooooboooooocooo

gooooo200000000000000O0
goooooo0oooO0o MRFOOOOODODOO



Vol. 45 No. SIG 13(CVIM 10)

000 MRFOOOOOOOOODOOOOOOOOOOOOOO 61

(a) (b)
08 OO00O0O0OOOoOOOoOOoOoOoOoooOooOoooooOooo
Fig.8 Tracking sequence in occlusion situation.
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