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Experiments and Conclusion

Virtual Node for Occlusion a b

Introduction

With the progress of object detection techniques, Multiple Object Tracking (MOT)
developed rapidly. Tracking by detection methods based on network flow attract much

Occlusion processing is based on the position

relationship between tracklets. Pedestrian walking We utilize the open Multiple Object Tracking Benchmark to evaluate our method. MOT-

2015 and MOT-2016 are the test datasets. Table 1 presents tracking performance.

attention in the MOT area.

Let / — {Zl_f }be a set of object detections, where Zifdenotes the ith detection, f is the
frame index. And let /. = {/, }be a set of the trajectories. Tracking by detection MOT

can be treated as a linear motion during a few
frames. Local linear regression is used to estimate
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the moving trends.
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Average tracking speeds are 43.9Hz and 37.4Hz respectively.
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Fig.1 presents our tracking system. | 7 Ta Table 1. Tracking performance
1. Raw detections as inputs are preprocessed firstly. In this process, abnormal bounding Virtual Edge
boxes will be deleted, which are too large or small and appear in unreasonable positions. - h Conclusion: Local occlusions can be processed in our method as shown in Fig. 4. Virtual
2. Preprocessed detections are linked into tracklets in the Tracklet (Generation module. |/ Real Edge nodes recover the occlusions accurately. They also bring some mistakes. From these
3. We extract information and feature from the tracklets set. - | | tracking results as shown in Table 1, our tracker can not track objects in these scenes
4. Occlusions and missing-detections are analyzed in the Virtual Missing-detection and v NN X e LA TS TS very accurately. Tracklet with single detection makes some confusions during the
1 1 T 1 Fr(i) Fr(ijl) Fr(i|2) Fr(it3) Fr(id) . . . . . .
Occlusion Model (VMOM) which we proposed. Then the model is embedded in a | | X Source & occlusions processing period, which are presented by the indicators such as FP, FN and
"\ AR - Terminal .
network. U N N S O IDs. Our tracker needs further research to be improved.
5. We develop a efficient Counter Embedded Iterative Shortest Paths (CEISP) algorithm Dt e T S ST 4
which is suitable for our tracking model to get final trajectories. I et St S & T Edge
o TTTDDz=EEET N J

Fig. 3. Cosi-:;.fqldw network with virtual nodes
Algorithm CEISP

Approach
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L = {zzf tis treated as preprocessed detections set. Tracklets are generated by direct- glp“t: _ \Sf;ldeo SeqUEI;:IBLaI_ld ;J"foimat;o; of;{ietectlons.
link method. Link probability between two detections is based on distance, size and Inl;:il; lilii;:ation: ortest paths L = tly}.k € (1.2,..., KJ. : - : ;
appearance. Bhattacharyya coefficient and Gaussian function are used to get the similarity. - generate regular nodes set R = {ry, 7y, ..., 7} - - - i.:."z
State Judgment - gegeratte :irtufai? nod;svset V ={v, vy, .., U0} - - - E
- judge states of R an - - - .
17" = {7, } is the set of tracklets generated by last step. A forward-backward searching - .:)m(giuce edges and compute their probabilities - - . -
method (2) is proposed to judge state for each t;. 2/(X)is the step function, 4. denotes - handle counters of edges " - - -]
the affinity between 7and 7°. [0,1] indicates start, [1,0] a terminal one, [1,1] a intermediate - build the graph G(V,R,E,C) - - - .
one and [0,0] a complete one. - initialize the residual network G, = G(V,R, E, C) - i - e
While  there exists a path L;, from § to T in the residual network G, N - " ~
L1 M—Je N 1. Find the minimum cost path L, from S to T in G, - - . -
state(1,) =[u((3 3, (Al ~ )~ 0).u(( Zu(Af%=f ")) - 0)leq.(2) 2 Update the 6 o = e
x=1 j=1 End Fig. 4. Samples of tracking results




