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Annotations for multi-object tracking




Tracking evaluation

[ Z : Annotation X : Estimated object
Zz{zg:)\zl...A;kzO...KA—l}
z; = (u,v,w, h)

\ . target identity

k:time
Tracking score:
s = f(Z,X)
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Ranking via direct score comparison
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Ranking via direct score comparison in MOTB16
495
49
48.5
48
<
2ars
47
46.5 .
= HCC  LMP  FWT NLLMPa EAGS16 JCSTD AMIR MCjoint NOMT  JMC
Tracker

C I S centre for
intelligent sensing



Annotation procedures

Inaccuracies

Annotations

Manual annotation
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Annotations in tracking datasets
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Annotations in tracking

Performance evaluation uses manual annotations

Manual annotation process
— Tedious

— Expensive

— (Potentially) unfeasible

Semi-automatic annotation process

— Less tedious and less expensive
— (Potentially) Inaccurate - inaccurate evaluations

This work: accounts for inaccuracies due to linear interpolation
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How to account for annotation inaccuracies?

* We propose to estimate confidence intervals for a given dataset:

— With unknown annotation procedure
— Without further annotations

Interpolated annotations

Manual Z | Interpolation

7 Confidence s 5
—{ annotation ‘ version — interval —
7 extraction 7 | generation estimation
Public dataset Manual annotations Interpolated Confidence interval
generated
annotations
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Manual annotation extraction

Interpolated annotations

Manual Z !

— annotation
—

extraction >

Public dataset Manual annotations

* Linear interpolation detection:

7 A A A A A A
17 )= {Zk *Lyws Loy Lwws Lhh 7& O}

Public dataset : ZNZ) ZnZ=0 ) : target identity
z” : second derivative on - component
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Interpolation version generation

Interpolated annotations
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Confidence interval estimation

Interpolated annotations

—
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Confidence intervals

) -3 = 5(Z Zo=s)
) o1 = 5(Z L)

) -5 = 5(Z Zp-s)
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Experiment setup

« Benchmark dataset: MOTB16
* Interpolation factor: 5 € {3,6,9,12}

« Detected percentage of annotations with linear interpolation: 39.7% = 3 =3

Confidence interval A Ra—1
Q0= A2)2s) s(-,-) = 100 — MOTA MOTA=1— — Z S" (FN) + FP) + IDSWY)
>\ 0 k=0
Z: manually annotated subset A Ki-1 7\ N z)
Zg: linearly interpolated s(+,-) =100 — MOTP MOTP = Z Z U ZZ Z
>\ 0 k=0

N: # annotations
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Impact on MOTB16 — MOTA

50 MOTA confidence 0.22
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Impact on MOTB16 — MOTA ranking

MOTA confidence 0.22
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Impact on MOTB16 — MOTP

84 . MOTP confidence 3.14
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Impact on MOTB16 — MOTP ranking

MOTP confidence 3.14
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Conclusion

* Interpolation
© large scale datasets
@ inaccuracies

» Confidence intervals
@ consider annotation inaccuracies from an already annotated dataset
© no need of further annotations

* Future work
— consider other type of semi-automatic annotation (e.g. tracking)
— consider other applications (e.g. DNN tasks)
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