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Conventional Tracking Method
S

o Track Objects Sequentially

o Track container first, and containee second
= Not Optimal, for example:

Detection Sequential Tracking Using KSP [1]

[1] Multiple Object Tracking using K-Shortest Paths Optimization, J. Berclaz, F. Fleuret, E. Turetken, P. Fua.
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Our Tracking Method

0 Even better...

o Track the Invisible!
= Track the basketball when it is possessed by players

o Prior knowledge to improve tracking
= At most one basketball ball in the match




Our Tracking Method
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Detection: Probablility Occupancy Map
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e

[

o Spatial Exclusion on the ground
o Objects don’t overlap in the 3D space
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o Consistency of Interacting Flows
o Models the interaction between objects
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o Tracking the Invisible
o Track the invisible containee objects
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o Additional Bound Constraint

o A Car carries limited number of people:
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Mixed Integer Programming
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= Flow Conservation on Container Objects
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= Consistency of Interacting Flows
= Tracking the Invisible
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o Solved using Gurobi
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Objects can appear
anywhere

SSP: Globally-Optimal Greedy Algorithms for Tracking a Variable Number of Objects,
H. Pirsiavash, D. Ramanan, C. Fowlkes. CVPR 2011

KSP: Multiple Object Tracking using K-Shortest Paths Optimization,
J. Berclaz, F. Fleuret, E. Turetken, P. Fua. T-PAMI 2011
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Conclusion
e

o Tracking interacting objects using network
flow, achieved by fand g .

o Tracking the invisible, achieved by counter
flow variable /, .

o Solve MIP to obtain the global optimum
o Future Work:

o More scenarios: tracking crowd of people
o More classes of objects
o Re-ldentification
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