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Motivation

• State-of-the-art multi-object tracking-by-detection

– Robust offline linking schemes require detections over a large num-
ber of frames or the whole sequence in advance

– Real-time capable online algorithms suffer from long term occlu-
sions and detection failures

• We focus on re-assignment of missed/occluded targets once they re-
appear rather than hallucinating trajectories

• Targets without corresponding detection are more likely moving within
occluded regions than being missed by the detector

• Exploit occlusion information and motion prediction
to find physically plausible paths

• Implementation publicly available (scan QR code)
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• Spatial proximity to decide on safe (isolated and visible) assignments:
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• Re-assign candidate detections to previously missed targets based on
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• Compute instance-specific confidence maps ϕi for missed targets at each
time step

• Check each re-assignment candidate at position x = (x, y)> for existence
of a valid and plausible path to the last known object position x̂i

• Efficiently compute cost Ψ
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i of a valid path to a candidate location x

via recursive accumulation:
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Confidence Scores

• Confidence score ϕ
(δi)
i indicating the presence of object i at location x

after being missed for δi time steps:
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• Occlusion information and detector relia-
bility factor β ∈ [0, 1]:
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• Physically plausible distance:
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• Inertia model based on predicted motion
direction d̂i (IQM):
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Evaluation and Results

• State-of-the-art performance while being fully online and real-time capa-
ble (∼ 11 fps, MATLAB)

• Single view experiments on standard benchmark datasets (See paper for
detailed evaluation):

Dataset Approach Online App. MOTA MOTP FM IDS

PETS ’09
S2.L1

[2] no no 98.0 82.8 11 10
[4] no yes 90.6 80.2 6 11
[5] yes yes 93.3 68.2 - 19

Proposed yes no 98.1 80.5 16 9

PETS ’09
S2.L2

[2] no no 75.8 65.1 252 234
[4] no yes 56.9 59.4 73 99
[5] yes yes 66.7 58.2 - 215

Proposed yes no 66.0 64.8 315 181

PETS ’09
S2.L3

[2] no no 62.8 70.5 217 225
[4] no yes 45.5 64.6 27 38
[5] yes yes 40.4 56.4 - 80

Proposed yes no 62.5 62.6 98 59

Town Centre

[1] yes no 64.3 80.2 343 222
[3] no no 71.3 71.8 363 165
[5] yes yes 73.6 68.8 - 421
[6] no no 69.1 72.0 440 243

Proposed yes no 70.7 68.6 321 157

PETS’09 S2.L1 PETS’09 S2.L2 PETS’09 S2.L3 Town Centre
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