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Introduction

Motivation: Why Combine CGM and Food Images?

● Diet monitoring is important for preventing and managing Type 2 diabetes.

● CGMs can estimate meal information, especially carbohydrates.

● Food images can estimate nutrition information such as calories.

Problem with CGM-only

● The same meal can create different glucose responses in different people.

● Different meals can also create similar glucose patterns.

Problem with image-only

● Photos may miss hidden ingredients like oil, sugar, sauces, or cooking style.

Paper’s solution: Combine CGM + food images using late fusion to improve calorie estimation.



METHODOLOGY

133-dimensional fused vector → fully connected layer(s) + ReLU



Gaussian AUC







Predictive Task & Evaluation Metrics



•27 participants (10 healthy, 12 pre-diabetes, 5 T2D)

•10-day protocol

•Abbott Freestyle Libre Pro CGM — reads every 15 min

•Fixed breakfasts (shakes) + fixed lunches (Chipotle)

•Participants photographed meals before & after eating

•3 hours of post-prandial glucose captured per meal

•20 unique meals total (10 breakfast, 10 lunch)

Study Design



Ablation Study

○ CGM-only

○ Image-only

○ CGM + Image fusion

CGM-only Models

● Linear Regression, XGBoost: use gAUC features

● LSTM, Transformer: use interpolated CGM time-series

Image-only Models

● VGG16, VGG19, ResNet18, ResNet50, ViT

CGM + Image Fusion

● CGM encoder embedding + gAUC features

● Image encoder embedding

● Late fusion through a fully connected projector network

Training Setup

● 60% train / 20% validation / 20% test

● 10 repeated experiments

● Loss function: minimize NRMSE

Results





Questions? 

Thanks for your attention 
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