Motivation

 MLLMs over-rely on textual priors and underuse visual

evidence.

* Patch-level attention ignores cross-frame structural

consistency.

e Shared visual anchors enable coherent spatial reasoning.

Question: what is the spatial relationship between the radio and the flowers?
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(a) Baseline vs. VideoAnchor

Response

There is no direct spatial
relationship between the
radio and the flowers;
they are located in
different rooms within the

house.
X

The radio is on the
windowsill next to the
sofa, while the flowers
are on the counter near
the same sofa. They are
in separate locations but

adjacent to the same
seating area. /

Methods

e Subspace-to-Scaler Unit: It discovers the
geometric structure of tokens and compute
sharing expression scores and attention scalers.

* Attention Regularization Unit: It applies the

computed scalers at inference-time to

modulate Q/K/V in attention operations.
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Table 1: Performance improvement by VideoAnchor with different MLLMs on VSI-Bench.
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Models | Frames Avg. Numerical Answer Multiple-Choice Answer

InternVL2-2B (Chen et al., 2024b) 8 27.4 21.8 249 220 350 338 442 305 7.1

* + VideoAnchor 8 28.6(+1.2) | 290 254 220 325 346 446 340 65
InternVL2-4B (Chen et al., 2024b) 8 31.7 263 269 375 254 345 429 350 254

* + VideoAnchor 8 345(+28) | 433 297 330 262 352 443 402 238
InternVL2-8B (Chen et al., 2024b) 8 346 231 287 482 398 367 307 299 396
* + VideoAnchor 8 378(+3.2) | 393 303 505 388 386 310 361 378
Qwen2.5-VL-3B (Bai et al., 2025) 16 26.9 186 169 160 265 39.1 459 292 237
* + VideoAnchor 16 278(+09) | 206 172 160 268 404 467 305 240
Qwen2.5-VL-7B (Bai et al., 2025) 16 31.8 280 152 458 303 376 405 258 302
# + VideoAnchor 16 333(+15) | 283 164 469 31.6 386 432 289 325
LLaVA-Video-7B (Zhang et al., 2025b) 16 34.6 443 146 455 259 413 404 365 295
* 4+ VideoAnchor 16 357(+1.1) | 470 151 483 252 431 411 346 312
LLaVA-Video-72B (Zhang et al., 2025b) 16 39.4 43.1 237 546 380 41.1 354 304 492
* + VideoAnchor 16 409 (+1.5) | 485 249 564 355 41.6 362 345 494

Table 2: Performance improvement by VideoAnchor with different MLLMs on All-Angles-Bench.
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Models Avg. Multiple-Choice Answer
InternVL1.2.5-2B (Chen et al., 2024a) 44.2 58.7 26.7 38.6 478 31.8 47.5
* + VideoAnchor | 45.5 (+1.3) | 61.1 279 41.1 47.5 333 48.6
InternVL2.5-8B (Chen et al., 2024a) 48.5 71.5 26.7 48.6 399 34.6 51.8
* + VideoAnchor | 50.2 (+1.7) | 76.3 243 524 44.0 38.2 52.5
InternVL2.5-38B (Chen et al., 2024a) 53.1 80.5 323 549 457 40.9 54.0
* + VideoAnchor | 55.0 (+1.9) | 823 33.0 57.0 48.6 43.8 54.7
LLaVA-OneVision-0.5B (Li et al., 2025a) 424 514 352 25.1 49.4 34.0 45.9
* + VideoAnchor | 43.9 (+1.5) | 554 36.4 26.0 49.6 37.3 46.2
LLaVA-OneVision-7B (Li et al., 2025a) 44.1 63.7 16.5 37.0 424 35.8 50.0
* + VideoAnchor | 46,7 (+2.6) | 63.3 239 40.6 46.0 377 52.0
LLaVA-Video-7B (Zhang et al., 2025b) 43.1 65.5 14.8 374 426 315 473
*+ VideoAnchor | 443 (+1.2) 658 16.5 41.0 40.1 34.1 50.4
LLaVA-Video-72B (Zhang et al., 2025b) 49.9 75.7 29.0 40.6 44.5 423 52.8
*+ VideoAnchor | 53.0 (+3.1) | 77.1 33.0 41.9 458 44.1 60.2

Key insights: VideoAnchor leverages subspace self-expressiveness to transform independent visual tokens into structures

that guide attention across frames, enabling coherent visual-spatial reasoning.

L—_:t] https://www.arxiv.org/abs/2509.25151

() nttps://github. com/feufhd/videoAnchor
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