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The VOT 2021 workshop

VOT2021 LT CHALLENGE: OVERVIEW




VOT2021 long-term challenge (VOT-LT2021)
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* Required long-term tracker properties:
 Determine whether the target has been lost (or disappeared)

* Re-detect the target when it reappears

* Tracker output at each frame: bounding box + certainty score

Slide credit: Matej Kristan (matej.kristan@fri.uni-lj.si)



VOT2021 long-term challenge (VOT-LT2021)
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* VOT-LT2019 dataset used e
* 50 challenging sequences of diverse objects
(persons, cars, motorcycles, bicycles, boats, animals, etc.)
« Average sequence length > 4k frames
* Average per sequence disappearance: 10
* Average target absence period: 52 frames
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* Initialized at first frame, no reset at target loss

* Tracking properties measured:

Localization, Loss/Presence detection 5 F(rp)
8 [Pr(zy),Re(ty)]
* Tracking Precision, Recall & F-scorel: =
Pr(zq), Re(tg), F(tg)
1Lukezi¢, et al., Now you see me: evaluating performance in long-term visual tracking, TCyb2020 Recall TZ To

Slide credit: Matej Kristan (matej.kristan@fri.uni-lj.si)
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VOT-LT2021 CHALLENGE RESULTS




VOT-LT2021 challenge overview

e 13 trackers tested

* All Trackers were from LT, Class

* Explicit target absence detection and re-detection implemented

* The architectures are getting more and more mixed

* SuperDiMP, STARK and are the TOP3 popular methods

Architecture
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Slide credit: Zhonggun Zhang



VOT-LT2021 challenge overview

* Top 3 trackers: miIpLT, STARK LT, and STARK RGBD LT

v' Combination of Transformer-based tracker and CNN-based tracker

 Top performance: mipLT

v’ Trackers: STARK[1] + SuperDiMP[2]

v Online learned target verifier

* Second-best (~1.2% worse) : STARK_LT

Pr Re F-Score Year

.mlpLT 0.7410 0.7290 0.7350 2021

& 2 250 23 2
0.4 WSTARKRGBDLT 0719 07240 07210 203
v ST: STARK [1] (Transformer) Mopekl 075 070 072 o
° DSupc}D_MIJ 0.7382 0.680 0.708 2021
*RincTrack 0.717 0.696 0.707 2021
OLT_DSE 0.715 0.677 0.695 2020

i L X H X
v’ Re-Det: GlobalTra Ck[3] 0.2 T s ten o0 o
B> SiamRCNN 0.654 0.673 0.664 2021
ASION_LT 0.640 0.456 0.533 2021
ETDIOT 0.496 0.478 0.487 2021
e Baseline: (winner of VOT-LT2019) 0.0 , | , . Recall
0.0 0.2 0.4 0.6 0.8 1.0
v’ 7 trackers outperforms the baseline [1] Yan et al. ICCV2021  [2] Bhat et al. ICCV2019

[3] Huang et al. AAAI2020

Slide credit: Zhonggun Zhang



Advances since VOT-LT (2019)

 mipLT outperformers winner 2020 and winner 2019 in most of all attributions

e Partial occlusion, scale change, and viewpoint change

Overall A e OO
aspect ratio JEacker Xear
P an el :mlpLT 2021 KO (10
STARK_LT 2021
camera | CIA80
motion 8STARK_RGBD_LT 2021 - »
fast motion | »>SLOT 2021 L] & OLpR @
i Akeep_track_t 2021
ull | :
occlusion DSgperD_MU 2021 8 & O NP®
) * RincTrack 2021
par‘l_:ial_ ®LTMU_B 2020 >R kDM RO
occlusion 8SuperDIMP 2021
scale change - B>SiamRCNN 2021 A 8> CIADO
similar ASION_LT 2021
objects ETDIOT 2021 > A
viewpoint TAD®
chgnge & ® > F-Score
0.0 0.2 0.4 0.6 0.8 1.0

Slide credit: Zhonggun Zhang



Advances since VOT-LT (2019)

* Partial occlusion, scale change, and viewpoint change

mmm= MIpLT (winner2021) wemmm | TMU_B (winner2020) LT _DSE (winner2019) wem== GT

Slide credit: Zhonggun Zhang



Advances since VOT-LT (2019)

e Failure cases: small object, full occlusion and fast motion

mmm= MIpLT (winner2021) wmmm LTMU_B (winner2020) LT_DSE (winner2019) === GT

Slide credit: Zhonggun Zhang



VOT2021 LT challenges summary

* VOT-LT2021:

* Fast performance improvements has achieved

* Transformer based method is outperforming

* The VOT-LT2021 challenge’s top-three performers all apply Transformer-based
tracker structure for short-term localization and long-term re-detection.

* Deep LT architectures are stabilized and well-mixed

* Still small object, full occlusion and fast motion are challenging.
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VOT2021 LT WINNER ANNOUNCEMENTS




Alter Logos

Winners talks in Session Il
(15:30-16:15, GMT-4 time zone)

VOT-LT2021 Winners:

mipLT by: Matteo Dunnhofer, Kristian Simonato, and Christian Micheloni

“Fusing Complementary Trackers for Long-term Visual Tracking”
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