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1. Motivations

> Architecture of previous clip-based VIS methods | > Our work: mining discriminative object embeddings

To distinguish objects depends mainly on: * Embedding initialization for object tokens

* Inter-instance mask repulsion loss

|
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Which is the target rabbit in the following frames?
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2. Methodology

To Mine discriminative object embeddings:

2.1 Query Initialization for object tokens

2.2 Inter-instance mask repulsion loss
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Fig. 1 Overview architecture of our proposed MDQE
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2.1 Query Initialization

Architecture of the first decoder layer with our proposed query token initialization:
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(ii) Inter-frame query association
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2.2 Inter-instance Mask Repulsion Loss
Predicted mask M;

. Ground-truth masks M;
i |
Il.  Define its nearby non-target instances via box loU: The formula of the inter-instance BCE loss is
1 2
=1{J |tg%f}1£] IoU(By;, Bt]) >e,Vj€(l, K], j#i}, LBCE-inter = W Zp:] WipBCE(Mip, M;p), (4)
where p is the pixel position index. if My, U My, = 1, Wy,
= 2 otherwise 1.
The formula of inter-instance Dice loss is:
2|M; ® M;| +||(1 - M;) ® M,, )
|M;| + |M;| + || Mo,,|

Complementary GT inter-instance mask
MOz' = UjGOiM]"‘
EDice-inter
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3. Experimental Results
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3.1 Ablation study

3.2 Main results

3.3 Visualization
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3.1 Ablation study for query initialization

Init. Arch. TCA |mAP AP5y AP75 AP, APpo APho

Assoc. |mAP AP;y AP75 AP, AP.,.. APy,

w

120 154 313 143 318 173 32 0 285 530 269 476 325 119

v 120 19.8 40.6 182 363 22.6 6.5 3 v 297 55.6 27.1 489 345 122

v 021 242 475 229 409 273 84 S v 306 572 282 493 351 13.6

+9.8% v 021 v [256 49.1 249 419 290 112 7 v 30.5 57.1 28.6 49.1 33.7 13.7

(a) Initialization for frame-level queries.

(b) Inter-frame query association, where w controls the window size.
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3.1 Ablation study for mask repulsion loss

LBCE-inter Lice-inter € |MAP AP5o AP75 APg, AP, AP,
29.0 51.6 295 447 313 11.8

2 0.1 305 55.6 295 46.7 33.1 12.9
2 v 01]31.2 56.8 304 48.6 345 135
2 v 05]309 564 305 472 342 133

(c) Inter-instance mask repulsion loss.

b, W 3 v 3 &L | o v 4 o &

(a) Typical mask prediction loss (b) Our inter-instance mask repulsion loss
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3.1 Ablation study for clip length
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Figure 4. Near-online inference with a clip-by-clip tracker.

Bi1 B2 Tmem |MAP AP5q AP75 APg, AP, AP,
1 - 29.1 54.1 27.7 465 32.8 129
1 10 | 28.3 534 27.1 47.1 313 11.6
1 1 10 {30.6 572 282 493 35.1 13.6
1 1 5 304 564 287 494 352 13.2

(d) Tracking. 31 and B2 control the proportions of mloU and similarity.
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Figure 6. Ablation study on clip length with near-online inference.
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3.2 Main Results on R50 Backbone

YouTube-VIS 2021 OVIS
Type  Methods AP AP;9 AP75 AR; ARjo | AP AP;0 AP7; AR; ARy FPS  Params
MaskTrack [51] 28.6 489 29.6 - - 108 253 85 79 149 | 20.0 58.I1M
STMask [26] 31.1 504 335 269 356 | 154 339 125 89 214 | 28.0 -

Per-frame CrossVIS [52] 33.3 538 37.0 30.1 376 | 149 327 12.1 103 198 | 39.8 37.5M
(360p)  InstFormer [24] 40.8 62.4 4377 36.1 48.1 | 200 40.7 18.1 120 27.1 - 44.3M
IDOL [47] 439 68.0 49.6 38.0 509 | 243 451 233 141 332 | 30.6 43.1M

MinVIS [18] 442 66.0 48.1 39.2 51.7 | 26.3 479 25.1 14.6 300 | 524 44.0M

VisTR* [45] 31.8 51.7 345 297 369 | 102 257 7.7 70 174 | 30.0 57.2M

IFC* [19] 36.6 579 393 - - 13.1 278 11.6 94 239 | 46.5 39.3M
Per-clip  TeViT [53] 379 612 421 351 446 | 174 349 150 112 21.8 | 689 161.8M
(360p) SeqFromer* [46] | 40.5 624 437 36.1 481 | 15.1 319 138 104 27.1 | 72.3 49.3M
VITA [17] 457 674 495 409 536 | 196 412 174 11.7 26.0 | 33.7 57.2M

MDQE (our) 445 67.1 487 379 498 | 29.2 552 271 145 342 | 37.8 514M

720p IDOL [47] - - - - - 30.2 51.3 300 15.0 375 - 43.1M
MDQE (ours) - - - - - 33.0 574 322 154 384 | 135 51.4M

MDQE (ours) - - - - - 33.0 574 322 154 384 | 135 51.4M

Table 2. Quantitative performance comparison of VIS methods with ResNet50 backbone on benchmark YouTube-VIS 2021 and OVIS
datasets. Note that MinVIS and VITA adopt stronger masked-attention decoder layers proposed in Mask2Former [£]. FPS is computed on
YouTube-VIS 2021 valid set, and symbol ”-” means the results are not available or applicable. Best in bold, second with underline.
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.3 Visualization
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Frame id: 48 Frame id: 54 ~ Frameid: 56 ) Frame id: 62
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3.3 Visualization
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Frame 1d: 36 Frame 1d: 56 Frame 1d: 76 Frame 1d: 94
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3.3 Visualization

Frame id: 6 Frame id: 8 Frame id: 22 Frame 1d: 36

MinVIS
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