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Large Vision-Language Model (LVLM)
Background

Qwen2.5-VL, ArXiv: 2502.13923

LLaVA, NeurIPS 2023

• High-resolution LVLMs are costly due to excessive vision tokens 
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High-Resolution Visual Reasoning
Background

2250×1500

Example from V* Bench

What is the color 

of the straw?
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“Thinking with Images” via RL
Related Work

• (left) Mini-o3, ICLR 2026

• (right) DeepEyes, ICLR 2026

Q: What is the direction the arrow below text "PARKING" point?

A: Right

✓ Processing high-resolution input images 
at the initial stage is costly
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Effectiveness of High-Resolution Task-Relevant Cues
Motivation

• Input: Question + Low-resolution original image + High-resolution critical GT area

• Results: High-resolution task-relevant regions are sufficient for VQA, even without training

What is the color

of the straw?

Approx resol.

3584×3584

1000×1000

700×700

LR orig img HR critical GT area
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Coarse-to-Fine Reasoning Pipeline
Proposed Method

For efficient (①) & 
accurate (②-③) visual reasoning,

• ① Downsample high-
resolution input image
• small objects blurred
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Coarse-to-Fine Reasoning Pipeline
Proposed Method

For efficient (①) & 
accurate (②-③) visual reasoning,

• ① Downsample high-
resolution input image
• small objects blurred

• ② Use coarse context cues 
(e.g., cup, table)
• to find relevant regions
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Coarse-to-Fine Reasoning Pipeline
Proposed Method

For efficient (①) & 
accurate (②-③) visual reasoning,

• ① Downsample high-
resolution input image
• small objects blurred

• ② Use coarse context cues 
(e.g., cup, table)
• to find relevant regions

• ③ Re-encode selected regions 
at high resolution
• to recover fine details
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Prior Work: Sensitive to Resolution
Qualitative Comparison

Perception-Driven Reasoning (e.g., DeepEyes)
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Ours: Accurate Even at Low Resolution
Qualitative Comparison

Perception-Driven Reasoning (e.g., DeepEyes) Reasoning-driven Perception (Ours)
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RL-based Training Pipeline

Conventional reward

• Format consistency
• <think>...</think>, 

<zoom>...</zoom>, 
<answer>...</answer>

• Accuracy
• Model answer vs. GT

Proposed Method
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RL-based Training Pipeline

Conventional reward

• Format consistency
• <think>...</think>, 

<zoom>...</zoom>, 
<answer>...</answer>

• Accuracy
• Model answer vs. GT

Task-driven Contextual 
Exploration (TCE) reward

• Region verification
• Cropped region alone 

suffices to answer the 
question.

• Box adjustment
• Crop remains compact, 

avoiding full-image 
cropping.

Proposed Method
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Performance Comparison under Efficiency Constraints
Results

• ERGO: best performance on high-resolution benchmarks

Approx Resol.

3584×3584

1000×1000

700×700
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Accuracy-Efficiency Trade-off
Results

vLLM on 1×H100 (batch=16)

• ERGO: fewer vision tokens, higher score & practical latency improvement



©  2026. Nota Inc. 15

Ablation Studies
Results
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ERGO (Efficient Reasoning & Guided Observation)
Summary

• Contributions to High-Resolution VQA

▪ Coarse-to-fine reasoning pipeline

⸰ → Identify task-relevant regions at low resolution, then refine in high resolution

▪ Efficiency-oriented RL training (without reasoning SFT data or additional labeling)

⸰ → Learn to select informative regions using contextual cues

• Results

▪ High accuracy on high-resolution benchmarks 

▪ Fewer vision tokens & Faster latency


	슬라이드 1: ERGO: Efficient High-Resolution Visual Understanding for Vision-Language Models
	슬라이드 2: Large Vision-Language Model (LVLM)
	슬라이드 3: High-Resolution Visual Reasoning
	슬라이드 4: “Thinking with Images” via RL
	슬라이드 5: Effectiveness of High-Resolution Task-Relevant Cues
	슬라이드 6: Coarse-to-Fine Reasoning Pipeline
	슬라이드 7: Coarse-to-Fine Reasoning Pipeline
	슬라이드 8: Coarse-to-Fine Reasoning Pipeline
	슬라이드 9: Prior Work: Sensitive to Resolution
	슬라이드 10: Ours: Accurate Even at Low Resolution
	슬라이드 11: RL-based Training Pipeline
	슬라이드 12: RL-based Training Pipeline
	슬라이드 13: Performance Comparison under Efficiency Constraints
	슬라이드 14: Accuracy-Efficiency Trade-off
	슬라이드 15: Ablation Studies
	슬라이드 16: ERGO (Efficient Reasoning & Guided Observation)

