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1. Long-range Video Understanding
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Figure 3: Needle-in-a-Haystack performance heatmap for Qwen3-VL-235B-A22B-Instruct across varying
video durations and needle positions. Each cell shows accuracy (%) for locating and answering questions
about the inserted “needle” frame.
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Table 1: Training setup and hyperparameters across different stages for Qwen3-VL.

Stage Objective Training Token Budget Sequence Length
S0  Vision-Language Alignment Merger 67B 8,192
S1 Multimodal Pre-Training All ~1T 8,192
S2  Long-Context Pre-Training All ~1T 32,768
S3  Ultra-Long-Context Adaptation All 100B 262,144

» SO: 8K, 2H2[E| align (vision-language E& Tt AO|0|E, vision encoder-LLM freeze)
= S1: 8K, full multimodal pretraining

= S2: 32K, long-context H|E 2L (long docs + long videos)

= S3: 262K, ultra-long context 8-&
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2. Fine-grained Visual Understanding

e Multi-Level DeepStack
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Table 12: Ablation on DeepStack. We conduct the ablation study on the DeepStack using an internal 15B-
A2B LLM, with all experiments pretrained on 200 billion tokens. We directly evaluate these pretrained

models on the validation sets, without any post-training.

Method AVG AIRD OCRB TVQA InfoVQA ChartQA DocVQA MMMU MMStar RLWDQA MMBgy MMBcy

Baseline 747 81.8 81.0 80.6 719 81.5 89.5 52.9 55.5 67.7 81.0
DeepStack 76.0 832 836 805 74.2 83.3 91.1 541 57.7 68.1 81.2

78.1
78.5

3. Precise Temporal Reasoning
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Qwen3-VL Gemini OpenAl Claude
Benchmark 235B-A22B 2.5 Pro GPT-5 Opus 4.1
thinking instruct thinking  budget-128 high minimal thinking non-thinking
MMMU 80.6 78.7 81.7* 80.9 84.2% 74.4* 78.4 77.2
MMMU-Pro 69.3 68.1 68.8* 71.2 78.4% 62.7* 64.8 60.7
MathVistamini 85.8 849 82.7* 77.7 81.3 50.9 75.5 745
MathVision 74.6 66.5 73.3* 66.0 70.9 45.8 64.3 57.7
MathVisionyp 63.8 57.0 63.2 56.9 62.8 40.1 54.0 464
STEM We-Math 74.8 67.5 80.6 74.5 73.8 51.8 65.2 60.2
Puzzle MathVerse pin; 85.0 725 82.9 65.9 84.1 43.0 70.6 68.1
DynaMath 82.8 79.4 80.0 78.5 854 74.0 75.1 72.0
Math-VR 66.8 65.0 64.7* 54.3 58.1 21.7 54.3 38.0
ZeroBench 4 2 3 1 2 2 3 1
VimsAreBlind 795 80.4 86.1 78.5 80.5 53.4 77.8 72.2
LogicVista 72.2 65.8 72.0 68.7 71.8 46.3 67.3 63.5
VisuLogic 344 29.9 316 26.9 28.5 27.2 27.9 272
VisualPuzzles 57.2 54.7 60.9 56.9 57.3 479 48.8 47.6
MMBench-EN 88.8 89.3 90.1* 88.4 83.8 81.3 794 83.0
MMBench-CN 88.6 88.9 89.7* 86.4 83.5 799 84.9 74.3
General VQA RealWorldQA 81.3 79.2 78.0% 76.0 82.8 77.3 69.9 68.5
MMStar 78.7 78.4 77.5* 78.5 76.4 65.2 72.1 71.0
SimpleVQA 61.3 63.0 65.4 66.9 61.8 56.7 56.7 55.7
HallusionBench 66.7 63.2 63.7* 60.9 65.7 53.7 60.4 55.1
Alignment MM-MT-Bench 8.5 85 8.4* 7.6 7.6 7.5 7.8 7.9
MIA-Bench 92.7 91.3 92.3 91.3 924 92.6 91.2 90.0
DocVQA .t 96.5 97.1 92.6 94.0 91.5 89.6 92.5 89.2
InfoVQA st 89.5 89.2 842 82.9 79.0 69.9 69.4 60.9
AI2Dy, wm. 89.2 89.7 90.9 90.0 89.7 84.1 86.4 844
ChartQA¢.: 90.3 90.3 83.3 62.6 59.7 59.1 86.2 83.9
OCRBench 875 920 866 872 810 787 764 750
Document OCRBench_v2p, 66.8 67.1 54.3 55.2 53.0 48.2 48.4 47.2
Understanding OCRBench_v2,;, 63.5 61.8 48.5 53.1 43.2 37.7 43.7 38.0
CC-OCR 81.5 82.2 772 76.8 68.3 66.1 69.1 66.0
OmniDocBenchg, 0.155 0.143 0.347 0.206 0.356 0.174 0.194 -
OmniDocBench,, 0.207 0.207 0.238 0.249 0.472 0.389 0.293 -
CharXiv(DQ) 90.5 89.4 94.4 87.8 89.2 79.5 88.5 87.8
CharXiv(RQ) 66.1 62.1 67.9 62.9 81.1° 57.8 63.6 60.2
MMLongBenchp, 56.2 57.0 55.6 51.2 515 424 545 481
RefCOCO-avg 9221 919 74.6* - 66.8 - - -
CountBench 93.7 93.0 91.0* 91.0 91.7 87.8 93.1 919
2D/3D ODinW-13 43.2 48.6 33.7* 34.5 - - - -
Grounding ARKitScenes 53.7 56.9 - - - - - -
Hypersim 11.0 13.0 - - - - - -
SUNRGBD 34.9 394 29.7 - - - - -
ERQA 525 51.3 55.3 50.3 65.7" 42.0* 34.8 28.0
VSI-Bench 60.0 62.7 - - - - - -
Embodied /Spatial EmbSpatialBench 84.3 83.1 79.1 733 82.9 75.1 69.2 66.0
Understanding RefSpatialBench 69.9 65.5 36.5 35.6 23.8 231 - -
RoboSpatialHome 73.9 69.4 47.5 49.2 53.5 43.6 - -
Multi-Image BLINK 67.1 70.7 70.6* 70.0 71.0 62.8 64.1 62.9
MUIRBENCH 80.1 73.0 772 74.0 77.5 66.5 - -
MVBench 75.2 76.5 69.9 65.8 75.3 64.6 61.4 59.0
Video-MME,, /6 sup. 79.0 79.2 85.1 80.6 84.7 77.3 75.6 733
Video MLVUp.Avg 83.8 84.3 85.6 81.2 86.2 78.3 735 71.2
Understanding LVBench 63.6 67.7 73.0 69.0 - - - -
Charades-STA,1ou 63.5 64.8 - - - - - -
VideoMMMU 80.0 74.7 83.6" 79.4 84.6" 61.6" 76.2 70.1
MMVU 71.1 68.1 74.9 72.2 73.0 68.1 66.4 61.4
Perception v* 85.9 93.7: 83.8 72.7 72.8 56.7 - -
with Tool HRBench4K 84.3 85.4 87.3 84.8 - - - -
HRBench8K 76.6 824+ 85.4 80.1 - - - -
. Design2Code 93.4 92.0 89.2 90.3 925 88.9 88.5 85.3
M‘gg;ﬁf“;da] &a%‘tIﬁl\/ﬁnﬂc 78.4 80.5 83.9 79.9 62.1 414 85.2 829
UniSVG 65.8 69.8 700 67.9 71.7 745 73.0 725
ScreenSpot Pro 61.8 62.0 - - - - - -
. OSWorldG 68.3 66.7 45.2 - - - - -
M“K"M‘:dal AndroidWorld 62.0 63.7 - - - - - -
gen OSWorld 38.1 31.6 - - - - - 444
WindowsAA 321 289 - - - - - -
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