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Current Training Process of Multimodal Chain-of-Thought Reward Models:
• Relies on labor-intensive annotations
• Provides only single-step rewards
• Lacks sufficient evaluation dimensions
→ As a result, the reward model cannot offer step-level, multi-dimensional evaluation

Existing reward models: Evaluation is single and holistic. 
While SVIP, evaluates each CoT step across three dimensions.
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• We propose SVIP: an automatic approach to training stepwise, multi-dimensional CoT reward models.
• SVIP Process: 1) Generates code to solve visual tasks. 2) Transforms code block analysis into CoT step 

evaluations as training samples. 3) Trains the SVIP-Reward model with a multi-head attention 
mechanism, TriAtt-CoT.
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• SVIP introduces two datasets for training and evaluation: SVIP-Train and SVIP-Test.
• Compared with existing benchmarks, it provides step-level data with scores for each step.
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• SVIP defines three types of CoT step labels and performs corresponding 
evaluations through program analysis.
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• The results on SVIP-Test show that, among existing reward models, SVIP-Reward 
achieves the highest performance.

• Notably, with Qwen2-VL-7B as the base model, SVIP outperforms existing tuning 
methods by 7.3%.
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• SVIP-Reward efficiently improves performance in both training and testing 
phases.
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• An Illustrative Example of SVIP
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