
Method

Experiments

1. Quantitative results
Compared with other calorie estimation methods, using 
PMAE matric. Our method achieve the best performance.

Comparison with other image restoration methods, our 
method also achieve the best performance.

2. Visualization results
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Introduction
Problem: Existing single-image calorie estimation methods 
usually assume clean inputs and are vulnerable to blur, low 
light, and compression artifacts.

Objective: To robustly estimate calories from a single real-
world food image with unknown and mixed degradations.
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Conclusion
• Real-CalAgent combines image restoration and calorie 

estimation in one MLLM agent.
• It achieves strong robustness on degraded food images.
• Future work will improve inference speed and tool-selection 

reliability.

1. Greedy iterative CoT image restoration
We use CoT to guide MLLM in identifying degradation types.

After the degradation type recognition is completed, call tool-
centric greedy recursive image restoration method to restore 
the image
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2. CoT-based Calorie Estimation via MLLM

Determine whether there is a reference object in the image 
through MLLM, and then call the corresponding method to 
calculate calories.

Method OmniFood8K [1]
Deg-

OmniFood8K
Nutrition5k

Deg-
Nutrition5k

CalorieCLIP 10.9 18.7 15.6 21.6
Swin-Nutrition 11.7 22.1 16.2 25.9
DPF-Nutrition 12.5 23.6 14.7 23.1
FoodLMM 24.2 25.8 26.6 28.5
OmniFood 8.8 21.9 14.1 24.2
Real-CalAgent 
(Ours)

8.7 10.6 13.2 14.9

Method PSNR↑ SSIM↑ LPIPS↓ CLIPIQA↑

Q-Agent 26.91 0.824 0.181 0.657

AgenticIR 26.43 0.812 0.196 0.632

SwinIR 24.86 0.765 0.245 0.557

Real-CalAgent 
(Ours)

27.48 0.839 0.187 0.661


