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Abstract Background: Deep learning models for image recognition have been widely applied, including
the identification of simple food items. However, the accuracy of recognition in the complex dishes served
in hospital tray meals remains underexplored.

Objective: Building upon a foundation of regular hospital diets, this study utilizes hospital tray meals as
test subjects. Employing artificial intelligence deep learning models, the aim is to investigate the recog-
nition accuracy of various dishes within tray meals. The results will serve as a basis for future develop-
ment of nutritional assessment software.

Methods: This research collected 1,754 photos of regular hospital diet tray meals. Standard tray patterns,
based on hospital menu content, were used to segment each photo into five sections labeled as cereals,
appetizer, side dishes, main dish, and vegetables. A total of 8,770 food photo segments were collected.
The Residual Neural Network (ResNet) was chosen to execute the food photo recognition model. Eighty
percent of the data was randomly assigned for training and validation, with the remaining 20% used for
testing.

Results: The automatic recognition model was tested on 8,770 food photo segments, achieving an overall
recognition accuracy of 98.2%. Further analysis revealed specific recognition accuracies from highest to low-
est: cereals (99.7%), appetizer (99.1%), side dishes (98.7%), vegetables (97.4%), and main dish (96.4%).
Conclusion: The image recognition capability of deep learning applied to dish identification on standard
meal trays demonstrates high accuracy.
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Figure 1. The Japanese bento box used for plate meal photography. This image is segmented into five categories, labeled A to E. These include
the cereals (A), appetizer (B), side dishes (C), main dishes (D), and vegetables (E).
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Figure 3. Graphs of the performance of the accuracy (left plot) and the loss function (right plot) of the residual neural network in each epoch. The

abbreviation “acc” represents “accuracy”.
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Table 1. Accuracy of image recognition among five food categories for the test data set.
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