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Figure 1. Comparison of different approaches for DocVQA.
Single-model VLLMs and reasoning-enhanced VLM lack critical
capabilities such as adaptivity and self-verification. In contrast,
ORCA introduces a feature-oriented, multi-agent design achieving
improved DocVQA performance as well as the missing capabilities
in one unified framework.
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ORCA Framework
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Quantitative Results



Model | Open-source | DocVQA InfoVQA | Avg.
Document Understanding Models

LayoutLMv2 LARGE [68] v 86.7 28.3 57.5
Text-Monkey [32] v 66.7 28.6 47.7
DocOwl-1.5 [20] v 82.2 50.7 ‘ 66.5
General-Purpose VLMs

Qwen2-VL [5] v 96.7 84.7 90.7
InternVL2-Pro [12] v 05.1 83.3 89.2
Molmo-72B [15] v 03.5 81.9 87.7
DeepSeek-VL2 [64] v 03.3 78.1 85.7
LLaVA-One-Vision-8B [29] v 04.8 78.4 86.6
Gemini Pro 1.5 [55] X 86.5 72.7 79.6
Claude-3.7 Sonnet [ 3] X 04.1 65.5 79.8
Qwen-VL-Max (single) [4] X 03.1 734 83.3
GPT-4 Turbo + Textract [ 1] X 87.4 71.9 79.7
GPT-40 [1] X 93.0 82.1 87.6
Reasoning-Enhanced OS Models

MiMo-VL-7B-RL [65] v 05.0 88.1 91.6
VideoLLaMA3-7B [70] v 05.0 78.9 87.0
Gemma-3-27B-IT [56] v 86.6 70.6 78.6
Baseline VLMs (Single-Model)

Qwen2.5-VL-7B-Instruct [47] v 05.7 77.7 86.7
Qwen3VL-4B-Instruct [49] v 05.3 80.3 87.8
Qwen3VL-8B-Instruct [50] v 96.1 83.1 89.6
ORCA (Multi-Agent Framework)

ORCA (Qwen2.5-VL-7B) v 96.4 +0.7)  86.9 (+92) | 91.7 (+5.0)
ORCA (Qwen3VL-4B) v 96.0 +07)  85.4 (+5.1) | 90.7 (+2.9)
ORCA (Qwen3VL-8B) v 97.2 +1.1)  88.0 (+49) | 92.6 (+3.0)
Relative Improvements

Average Gain | - | +0.8% +6.4% | +3.6%

DocQVA + InfoVQA

Model Rec Ref Spo Ext Par Cal Und Rea Avg
Open-source LMMs
LLaVA-Next-8B* [37] 413 188 0 495 21.2 173 55.2 489| 31.5
LLaVA-OV-7B* [29] 46.0 20.8 0.1 58.3 25.3 233 644 53.0| 364
TextMonkey* [32] 39.1 0.7 0 19.0 12.2 19.0 61.1 40.2( 239
Molmo-7B* [15] 524 21.3 0.1 455 7.6 28.5 65.3 55.0| 345
Cambrian-34B* [59] 453 21.5 0 536 19.2 195 63.5 555| 347
Pixtral-12B* [2] 489 21.6 0 663 355 298 66.9 53.7| 40.3
Nemotron Nano V2 VL* [42] | 67.6 54.5 36.2 92.0 26.6 80.4 75.5 57.0| 61.2
Llama Nemotron VL 8B* [41]|70.2 69.1 61.8 81.4 39.2 319 73.1 54.7| 60.2
InternVL-3-14B* [22 67.3 369 11.2 89.0 384 384 79.2 60.5| 526
Qwen2.5-VL-7B* [47] 68.8 25.7 1.2 80.2 304 38.2 73.2 56.2| 46.7
Qwen3-Omni-A3B* [40] 72.3 62.0 45.6 93.5 20.8 67.0 74.1 55.3| 61.3
Qwen3-VL-4B-Instruct® [49] - - - - - - - - 63.7
Qwen3-VL-8B-Instruct® [50] - - - - - - - - 65.4
ORCA (Multi-Agent Framework)
ORCA (Qwen2.5-VL-7B) 72.3 28.6 34 B84.7 342 419 75.8 61.5(50.3 (+3.6)
ORCA (Qwen3VL-4B) 81.1 48.2 243 89.3 60.1 57.2 86.6 71.6(64.8 (+1.1)
ORCA (Qwen3VL-8B) 83.2 51.3 284 89.8 62.3 594 88.7 73.7(67.1 (+1.7)
OCRBenchV2



Inference latency comparison

Configuration Latency (s) | DocVQA InfoVQA
Baseline (Qwen3VL-8B) 0.3-0.8 96.]1 83.1
ORCA Early-Termination 2.9-4.5 96.7 86.9
ORCA Full Pipeline 9.6-13.1 97.2 88.0

Table 3. Inference latency comparison on 4x NVIDIA L4 GPUs
with vLLM optimization. Early-termination applies when thinker
and expert agents agree, bypassing Stages 3-5 (77% of cases)
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Configuration DocVQA InfoVQA OCRBench-v2
ORCA (Full) 97.2 88.0 67.1
Individual Component Ablations

w/o Stage | (Reasoning) V6.5 01 849 3 66.1 (1.0
w/o Stage 2 (Collaborative Agents) | 96.3 09y 84.1 (-39 66.0 -1.1)
w/o Stage 3 (Stress Testing) 97.002y 87.5 05 66.9 (-0.2)
w/o Stage 4 (Multi-turn Debate) 96.9 .03y  87.2 08 66.7 i-0.4)
w/o Stage 5 (Answer Refinement) 97.1 oy 87.9 00 67.0 (o)
Cumulative Ablations

w/o Stages 445 D68 (-0.4) 87.6 -0.4) 66.9 0.
w/o Stages 3+445 (All Verification) | 96.7 .05 869 -1.1) 66.3 (-0.8)
w/o Stages 2-5 96.2 -1y 841 (309 635.6 (-1.5)
Baseline (Single Model) 96.1 83.1 654

Table 4. Stage-wise ablation study on Qwen3VL-8B. Each row

isolates the impact of removing a specific stage from the complete

ORCA framework.
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Component Variation DocVQA InfoVQA OCRBench-v2
No reasoning masking 96.5 87.6 66.4
Reasoning masking (Full) 97.2 88.0 67.1
Performance gain +0.7 +0.4 +0.7

Table 5. Reasoning path masking ablation on Qwen3VL-8B. Mask-
ing prevents confirmation bias while preserving strategic guidance.
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what is the trainer's name of the horse "Delta"?
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To determine the trainer's name of the horse "Delta" (likely referring to "Delta Queen" in the
image), we locate the row with the horse name "Delta Queen” (reg. no. 808) and check the
"TRAINER'S NAME & ADDRESS" column. The trainer's name in that row is

<|begin_of box|>Tipton M4 Yerster<|end_of box|> (or a similar variation as seen in the image).
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Using ORCA, the system first examined the given document with the OCR agent. Then, the
table/list agent identified the cell containing the answer using its reasoning path and was able to
know how to read it correctly from the OCR output, which produced the text “Tipton Mt Horse.”
Since this answer differed from the candidate answer provided by the thinker agent, the process
moved to the stress-testing stage. After two rounds of stress testing, the model continued to give
the same answer, indicating strong confidence. Therefore, the system passed the result directly to
the sanity checker, which confirmed the final answer: Tipton Mt Horse.
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