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Abstract

Robust multi-target tracking-by-detection requires the correct
assignment of noisy detections to object trajectories. We ad-
dress this problem by exploiting the spatio-temporal evolu-
tion of occlusion regions, detector reliability, and target mo-
tion prediction to handle missed detections. In combination
with a conservative association scheme for visible objects,
this allows for real-time online tracking of multiple targets
from a single static camera.

Overview
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e Focus on re-assignment of missed/occluded targets once

they are re-detected.

e EXxploit only geometric cues to weight physically plausible
paths for re-assignment using Hungarian algorithm.

Occlusion Geodesics
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e Compute instance-specific confidence maps ¢; for missed
targets at each time step.

e Check each re-assignment candidate position for a valid
and plausible path to the last known object position Xx;.

o Efficiently compute cost \IJ,E‘S”'?) of a valid path to a candidate
location x = (x,y) ' via recursive accumulation:
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Confidence Scores

e Confidence score gp(5 2 indicating the presence of object ¢

at location x € R? after being missed for §; time steps:
o (x) = it (x) et (x) et (x)

e Occlusion information and
detector reliability g € |0, 1]:
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e Physically plausible distance:
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e Inertia term based on predicted motion direction d; (IQM):
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Evaluation

e Experiments on standard benchmark datasets [1, 2] (See
our CVPR’14 paper [3] for detailed results).

e State-of-the-art performance compared to online and off-
line approaches.

e Fully online and real-time capable (~ 11 fps, MATLAB).
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