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Pitfall 1: Bad Annotation Quality & 3D-to-Video Drift Prior Benchmark: VSI-Bench - What is the size of this room (m2?
] - How many chairs are in this room? @ Gemini 3 Pro
Missing Geometry - What is the height of the stool, in cm? Qwen3-VL-32B-Instruct
— Ambiguo _ . . . . 2 ]
_— s “s;us foee] What is the distance between cabinet and piano (meters) ? - Cambrian-S-7B
- - A m 25% ;
orrectness Rel. Area Error 2. . \/: . . .
m k2 A Pitfall 2: Video Sampling Matters Hallucination Rate on
i ‘ , .
Chairs Count: 23 — 27 sk c:;: RAE 10.50% Wy mi;l“ ISSING N GT Correctness Across Frame Dummy Video
7 = e \ . . o o,
Wrong Object Label ™ : . _ . . # - Samplings in VSI-Bench 100%
- . 1 ~ /- i " SA mﬂ 64-Frame 92‘3% 75%
Histogram of “Door* Object Heights (cm) Hmogmnof “Window* Object Heights (cm) ' ; :
' . f ! 32 Frame so%
| y R ~ 30 ~Weong L . . 2 B .
g & 5 3§ Wiorsg -’ 7 w - How Many Pillows Are In This Room? VSI-Bench GT: 6 44 roe 5%
Cup — Notebook Keyboard — Cables 79134 135189 190.244 245291 026 2549 5078 74 ReVSI GT: INTRZINYISNS 64-FRAME: 4 32-FRAME: 3 16-FRAME: 1 s 0%
VSI-Bench derives GT answers for question-answer pairs from low-quality 3D Prior evaluations assume full-scene access, whereas most vision-language models operate on
reco.nstructlons and noisy a.nnotat.lons in scene datasets (e.g., ScanNet v2), sparsely sampled frames (e.g., 16-64). This mismatch leads to missing objects and geometries, We probe models by masking
Ieadlng to a substantial portion of incorrect GT answers across tasks. rendering a |arge portion of questions unanswerable or incorrect. queried objects from the video.
How ReVSI Address the Pitfalls? Experiments & Findings
High Quah'ty = E)@ert—’.eve’ Annotations Metiiod ¥ Numerical Quesﬁon Mulﬁple-Cboice Quesﬁon
Every ReVSI scene is is expert-annotated - without heuristic shortcuts - and passes multiple rounds of video- Obj. Cnt.  Abs. Dist.  Obj. Size  Room Size  Rel. Dist. ~ Rel. Dir.  Route Plan
aware verification, ensuring accurate object names, physical size, and faithful room-area boundaries. Baseline
. ; " , Chance (Random) ALL - - - - 23.7(25.0) 26.8(36.1) 26.0(28.3)
Vsl-Bench TR e Sl S . Chance (Frequency) ALL  522(62.1) 40.1(32.0) 174(299) 209(33.1) 258(25.1) 319(47.9) 302(284)
: ! ' : Proprietary Models (API) _
¥ : b iy GPT-5.2 64  562(57.1) A415(334) 73.9(64.6) 63.0(59.0) 484 (48.0) 34.9(333) 382(36.7) Open-Source
Arian6.9ime e, i : g L ‘ Gemini 3 Flash 1FPS 657 (45.6) S3.1(363) 77.6(749) 52.8(474) 64.6(543) 479(s24) 418(500) Models Are
Tt B ¥ Gemini 3 Pro IFPS  60.1(453) 547(383) 793(730) 519474) 68.1(700) 560(608) 564(653)  gystematicall
Room Size Annotations Object Annotations (VSI- Bench vs ReVSlI) Dpen Souree Blodels y . y
Qwen3-VL-8B-Instruct 64 404(700) S23(50.5) 69.0(747) 45.1(633) ST.1(573) 395(523) 405035 ~ Overestimated
Great Diversity - Broader Scenes, Richer Objects Great Diversity - Broader Scenes, Richer Objects Qwen3-VL-32B-Instruct 64  469(740) 650(57.0) 704(76.6) 55.8(70.8) 53.8(55.6) 34.0(59.1) 47.3(39.7)
InternVL3.5-8B 64 433(727) 54.6(40.3) 64.2(684) 47.6(653) 450(57.0) 36.3(48.6) 44.4(35.6)
ReVSI covers more scenes, more objects, and More balanced answers reduce frequency-based guessing {“{:‘3%;3% Qwen2 z gigf?,?: 6?22?23) ;2? EQ(;) ?2'41 E:,;g{ g;; :Zfl’%) gg 3(42 2) ;g‘Z:-:?fl\)
. . ~Video-/B- en. 3 (506 X 3.3) LD (44.7) ol (23.0) a a.0) (: ) 4 (35.6)
larger object vocabulary than VSI-Bench, with LLaVA-Video-72B-Qwen2 64  40.1(519) 29.6(24.0) $9.3(574) 219(32.7) 39.6(424) 248(37.4) 43.0(32.0)
open-vocabulary support. 60% 400
40% 300
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Scenes  Objects Obj. Labels  Open-Vocab 20% I I I 100 I I I | ‘ Method Friiics Numerical Question Multiple-Choice Question
VSI-Berch 288 3185 65 0% l = . 0 Obj. Cnt.  Abs. Dist.  Obj. Size  RoomSize Rel Dist.  Rel Dir.  Route Plan
ReVSI 281 5365 504 £ 3 4 5 6 >6 0-im 1-2m 2-3m 3-4m >4m
Ground-Truth Answer ~ MReVSl  VSl-Bench Qwen2.5-7B-Instruci+SigLIP2 = = o = = = = =
Cambrian-S-7B 128 484(732) 60.5(50.5) 655(749) 467(722) 37.1(7L1) 485(762) 37.0(418)  guotio| Fine-
. Owen2.5-VL-7B-Instruct 4FPS  369(368) 150(17.6) 497(51.0) 29.0(292) 31.5(354) 295(384) 36.7(33.5) p
Frame-Adaptive - What We Ask, What the Model Sees VST-7B-SFT 4FPS  354(72.0) 52.6(44.4) 679(743) 472(683) 49.2(59.7) 369(55.8) 35.4(44.9) Tuning Does
Qwen2.5-VL-7B-Instruct 32 343(437) 21.7(223) 455(492) 35.1(375) 326(40.1) 337(389) 34.1(32.0) .
Answer: SpaccR-7B (SG-RLVR) 2 307(619) 345056 520(609) 186052 28082 345060) 2020314 Not Reliably
ReVSI Ground-truth answers adapt to Question: : Qwen2.5-VL-3B-Instruct 16 187(243) 156(247) 168(3L7)  —(226) 332(383) 343(416) -(263)  Generalize
different input frame budget, reflecting How many chairs are in the AlL-Frame || 64-Frame || 32-Frame || 16-Frame Spatial-MLLM-4B-135k 16 40.7(658) 453(40.7) 46.8(58.3) —(556) 323(432) 374(55.5) -(36.1)
Spatial-MLLM-4B-820k 16  415(66.7) 40.0(37.9) 53.1(69.7) —(557) 30.7(520) 39.2(54.9) -(39.7)
what the model actually sees. room? 12 11 9 6 LLaVA-Video-7B-Qwen2 32 299(83) 15(140) S530(78) 193(242) 39.1(435) 338(424) 388(34.0)

VLM3R-7B 32 41.6(70.2) 61.6(49.4) 64.8(69.2) 52.5(67.1) 465(654) 49.5(30.5) 34.1(454)




