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In a Nutshell
● A method for collecting nutritional information of recipes by aggregating 

semi-structured ingredient data

● pic2kcal benchmark: The largest dataset of images with calories captured 
in the wild

● Multi-task prediction of nutritional values and ingredients 
from pictures
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Dataset
● Most existing datasets are domain specific and small
● Our dataset comprises a diverse set of recipe types and cuisines

Dataset Creation Pipeline
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Dataset Statistics
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Dataset Comparison
By number of images with information calorie density per X

Javier Marin, Aritro Biswas, Ferda Ofli, Nicholas Hynes, Amaia Salvador, Yusuf Aytar, Ingmar Weber, and Antonio Torralba. Recipe1M+: A Dataset for 
Learning Cross-Modal Embeddings for Cooking Recipes and Food Images. pages 1–1. 5



Multi-task Prediction
● End-to-end nutrition and ingredient

estimation from food images

● Architecture: 
○ backbone: DenseNet, ResNet, pre-trained on ImageNet
○ last layer adapted for 

■ regression outputs on kcal and macronutrients
■ binary outputs on top 100 ingredients
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Multi-task Prediction
● Training:

● Evaluation: 
○ Comparison against mean baseline
○ relative error for calories
○ absolute error for calories and macronutrients
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Results
● Relative and absolute error 

depending on the amount of 
food

● Relative and absolute error 
by prediction task
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Examples
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Conclusion and Future Work
● Large dataset of 308k images with structured metadata

○ Generation code public https://github.com/phiresky/pic2kcal

● Ingredients, macronutrients, and calories are intertwined
○ Predicting them together improves performance

● Ingredient matching imperfect
● Extension to other tasks possible

○ Predicting the dietary style (e.g. vegan), “healthiness”
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https://github.com/phiresky/pic2kcal

