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VOT2021 RGBD CHALLENGE: LET’S TALK ABOUT 
DEPTH

The VOT 2021 workshop
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When do we need depth for tracking? 
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RGB-DiMP vs. D-DiMP vs. RGBD-DiMP
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Generated depth for D and RGBD
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Let data speak (short-term setting)

We trained two DiMPs using either RGB or Depth input and sorted all CDTB sequences based 
on their RGB-DiMP/Depth-DiMP ratios (CDTB was cut to short-term sequences)

RGB is better (ratio < 1.0) in 80% of the sequences, but for a substantial part of them D is almost 
equally good (and our Depth-DiMP is not even trained with real depth tracking data)

Depth is better (ratio > 1.0) in 20% of the sequences
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It is still unclear (besides dark scenes)
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But RGB+D indeed is good
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Back to 2019 – Lessons learned

● We should have used short-term evaluation instead of long-term

● We should have included depth-only track as well
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The VOT-RGBD 2021 Dataset (2019-2020)

• 80 sequences, average length 1274 frames

• Frequent and long-lasting target disappearances

• Average target absence period: 56 frames

• Significant target 3D pose changes

• Axis-aligned bounding box

• Per-frame visual attributes: 
Full Occlusion, Target out-of-frame, 

Partial occlusion, Aspect change, Size change, Fast motion, Similar objects, Out-of-plane rotation, 

Reflective target, Depth change, Deformable target, Dark scene, Unassigned
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[3] CDTB: A Color and Depth Visual Object Tracking Dataset and Benchmark (A. Lukezic, U. Kart, J. Käpylä, A. Durmush, J.-K. Kämäräinen, J. Matas and M. Kristan), In Int. Conf. on Computer 
Vision (ICCV), 2019.
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The DepthTrack Dataset (2021 “sequestered”)
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DepthTrack: Unveiling the Power of RGBD Tracking (S. Yan, J. Yang, J. Käpylä, F. Zheng, A. Leonardis, J.-K. Kämäräinen), In Int. Conf. on Computer Vision (ICCV), 2021.
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VOT-RGBD 2021 Performance Evaluation

• No-reset experiment

• Tracker initialized in the first frame, tracks to the end of the sequence

• Long-term tracking performance measures [1,2]

• Tracking Precision (Pr): accuracy of predicted bboxes (when predictions given)

• Tracking Recall (Re): accuracy of predicted bboxes (when target visible)

• Tracking F-measure: F = (2 * Pr * Re) / (Pr + Re)

[1] A. Lukežič et al., Performance Evaluation Methodology for Long-Term Visual Object Tracking, arxiv: abs/1906.08675.
[2] M. Kristan et al., The sixth Visual Object Tracking VOT2018 challenge results, ECCVW 2018.
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VOT-RGBD from 2019 to 2020

2019 – 4 valid entries (1. SiamDW-D, 2. ATCAIS, 3. LTDSEd,  and 4. 

SiamM_Ds)

2020 – 4 valid entries (1. ATCAIS, 3. CLGS_D, 2. DDiMP,  and 4. 

Siam_LTD)

2021 – 5 valid entries (sttc_rgbd, STARK_RGBD, SLMD, TALGD, 

DRefine)
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VOT-RGBD 2021 Results
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VOT-RGBD 2021 Results (sequestered)
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VOT-RGBD 2021 Attributes (sequestered)
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VOT2021 RGBD WINNER ANNOUNCEMENTS
The VOT 2021 workshop
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VOT-RGBD2021 Winners:

STARK_RGBD by: X. Zhang, B. 
Yan, L. Wang, H. Peng, D. 
Wang, H. Lu and X. Yang

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

20/34


