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Abstract

Accurate analysis of patient dietary characteristics is crucial for nutritional intervention. To over-
come the limitations of traditional methods, such as subjectivity and imprecise data, this study de-
veloped an intelligent nutrition tracking system based on image recognition. The system captures
dietary images via mobile devices, integrates deep learning technology for food identification and
segmentation, estimates food weight using reference object calibration, and calculates nutrient in-
take based on a standard database. A total of 158 dietary images (corresponding to 197 food records)
uploaded by 11 chronic kidney disease patients undergoing regular dialysis at Shanghai Jiading Dis-
trict Central Hospital between September 30 and November 30, 2025, were analyzed. Statistical
tests revealed significant differences in energy intake among the three meals (F(2,25) = 3.387,p =
0.050), with lunch energy (1626.0 * 948.4 kcal) significantly higher than breakfast (708.1 + 520.0
kcal). Protein intake also showed significant differences (H = 7.872, p = 0.020), with lunch protein
(90.4 + 53.1 g) significantly higher than breakfast (29.4 * 21.3 g). Users consumed an average of 3
types of food per meal, with high-frequency foods including rice, milk, and toast bread. Breakfast
food variety (mean 2.4 types) was simpler compared to lunch (3.6 types) and dinner (3.2 types).
Individual dietary diversity varied significantly, with daily intake ranging up to 12 food types. The
study indicates that this group exhibits a “high energy and protein intake at lunch” dietary pattern,
with statistically significant differences among meals. This research provides empirical evidence
for image-based dietary assessment.
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Figure 1. Interface of the dietary tracking system and sample records from 11 users with different adherence levels
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Figure 2. Distribution of patients’ dietary characteristics. (a) Dietary diversity distribution reflected by the number of food
types per meal; (b) distribution of protein energy ratio in user diets
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Figure 3. Comparison of the average number of food types consumed at breakfast, lunch, and dinner for all patients (a), and
the trend of daily food variety over multiple consecutive days for three representative patients (b)
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Table 1. Statistical comparison of nutrient intake across different meals (independent sample design)
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