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What is the best approach for dietary assessment?

• When given perfect labels from simulation, direct 

prediction gives the best nutrition estimation

Does depth information improve model performance?

• The addition of depth information results in a worse 

performance for direct prediction models

• For indirect methods, depth does not make any significant 

differences

What is the impact of using synthetic data?

• The best model is Direct Prediction (ImageNet) model 

trained on the NV-Synth train set and fine-tuned on the 

NV-Real train set
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Introduction

• Accurate dietary intake estimation is critical to support healthy eating

• Automated nutrition tracking requires a large, comprehensive dataset 

with diverse viewpoints, modalities, and food annotations

• Existing food image datasets don’t satisfy these requirements, but 

what if we could generate such a perfect dataset? 

Existing Datasets Are Limited

• Comparison of existing dietary intake estimation datasets to ours.

• Mixed refers to whether multiple food item types are present in an 

image, and CL refers to calories, M to mass, P to protein, F to fat, 

and CB to carbohydrate.

 

NutritionVerse Datasets

NV-Synth

• Dataset with 84k+ synthetically generated food images and 

associated dietary information and multimodal annotations

NV-Real

• Dataset with 889 real food images across 251 distinct dishes 

along with human annotated instance segmentation masks.

RGB Image Depth Image
Instance

Segmentation

Semantic

Segmentation

Angle 1 Angle 2

Experimental Results

Training Data

Synthetic

+

Depth 

(Optional) 

Real

Synthetic

+

Real

Model

InceptionV2
(pretrained on 

ImageNet)

InceptionV2
(pretrained on 

Nutrition5k)

Acknowledgements

This work was supported by the National Research Council 

Canada (NRC) through the Aging in Place (AiP) Challenge 

Program, project number AiP-006. The authors also thank the 

graduate student partner in the Kinesiology and Health Sciences 

department Meagan Jackson and undergraduate research 

assistants Tanisha Nigam, Komal Vachhani, and Cosmo Zhao.

Predictions

Calories

Mass

Protein

Fat

Carbohydrates

Training Data

Synthetic

+

Depth 

(Optional) 

Real

Synthetic

+

Real

Model

Mask2Former
(semantic 

segmentation)

Augment ResNet-50 backbone 
pretrained on ImageNet with:

Mask R-CNN
(instance 

segmentation)

UOAIS-Net
(amodal instance 

segmentation)

Nutrition Content 

Estimator
Linearly map pixel counts 

to nutrient amount

Predictions

Calories Mass

Carbohydrates

Protein Fat


	Slide 1: NutritionVerse: Empirical Study of Various Dietary Intake Estimation Approaches Chi-en Amy Tai1, Matthew Keller1, Saeejith Nair1, Yuhao Chen*1, Yifan Wu1, Olivia Markham1, Krish Parmar1, Pengcheng Xi2, Heather Keller1, Sharon Kirkpatrick1, Alexan

