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Contribution

» Generalise to Reasoning Video Object Segmentation (ReasonVOS)
» Construct a comprehensive benchmark, termed ReVOS

» Establish a video-based large language Instructed Segmentation Assistant (VISA) for ReasonVOS



Reasoning Video Object Segmentation

- USER: Can you segment the vehicle with highest passenger capacity?

a) complex reasoning of world knowledge ()
b) inference of upcoming events
c) comprehensive understanding of video

content

(b)

(©)



VISA Architecture

* Text-Guided Frame Sampling for Relevant Context Selection

* Multimodal Large Language Model Generates Segmentation Cues

* Bi-Directional Mask Propagation by Object Tracker for Video Segmentation
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Experiment Results
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Method Backbone referring reasoning overall R
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ReferFormer [47] Resnet50 166 17.1 169 119 138 128 143 154 149 49
MTTR [2] Video-Swin-T 208 30.2 300 204 215 21.0 251 259 255 56
LMPM [&] Swin-T 290 391 341 133 243 188 212 317 264 3.2
ReferFormer [47] Video-Swin-B 312 343 327 213 256 234 262 299 28.1 8.8
LLaMA-VID [2]1]+LMPM | Swin-T 29.0 391 34.1 128 237 182 209 314 26.1 34
LISA [17] LLaVA-7B 443 47.1 457 338 384 36.1 39.1 427 409 93
LISA* [17] LLaVA-13B 452 479 46.6 343 39.1 36.7 398 435 416 8.6
TrackGPTIT)* [3%] LLaVA-7B 46.7 49.7 482 368 412 390 418 455 436 11.6
TrackGPT(IT)* [3%] LLaVA-13B 483 50.6 495 38.1 429 405 432 468 450 12.8
VISA Chat-UniVi-7B | 51.1 547 529 36.7 417 392 439 482 46.1 79
VISA Chat-UniVi-13B | 52.3 558 54.1 383 435 409 453 497 475 83
VISA(T) LLaVA-7B 494 526 51.0 405 458 432 449 492 471 153
VISA(T) LLaVA-13B 55.7 59.0 574 419 465 442 488 528 50.8 15.1
VISA(T) Chat-UniVi-7B | 49.2 526 509 406 454 430 449 490 469 155
VISAIT) Chat-UniVi-13B | 556 59.1 574 420 46.7 443 488 529 509 145
Methods Backbone MeViS Ref-YT-VOS Ref-DAVIS17

g - J&F V4 o J&F o F J&F
URVOS [37] ResNet50 257 299 27.8 453 49.2 47.2 473 56.0 51.6
LBDT [11] ResNet50 27.8  30.8 29.3 48.2 50.6 494 - - 54.1
MTTR [2] Video-Swin-T 28.8 312 30.0 54.0 56.6 55.3 - - -
ReferFormer [47] | Video-Swin-B 298 322 31.0 61.3 64.6 62.9 58.1 64.1 61.1
LMPM [¥] Swin-T 342 402 37.2 - - - - - -
OnlineRefer [46] Swin-L - - - 61.6 655 63.5 61.6 67.7 64.8
LISA [17] LLaVA-7B 351 394 37.2 534 543 539 62.2 673 64.8
LISA [17] LLaVA-13B 358 40.0 37.9 54.0 54.8 54 .4 63.2 68.8 66.0
TrackGPT [35] LLaVA-7B 37.6 426 40.1 553 574 56.4 594 67.0 63.2
TrackGPT [3%] LLaVA-13B 39.2 431 41.2 58.1 60.8 59.5 62.7 704 66.5
VISA (Ours) Chat-UniVi-7B 40.7 46.3 43.5 598 632 61.5 66.3 725 694
VISA (Ours) Chat-UniVi-13B | 41.8 47.1 44.5 614 64.7 63.0 67.0 738 70.4




Experiment Results

Which object has the capacity to fly? What the person might be resting on after the presentation?




Experiment Results

object ready to start hunting. Which animal in the video is most likely to die?
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