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Abstract

A lightweight calorie recognition camera is designed and implemented based on the ESP32 micro-
controller and convolutional neural networks (CNN). The system captures food images using a low-
power camera, preprocesses them on ESP32, and sends them to the cloud, where an optimized CNN
model performs food recognition and calorie estimation. This study not only enables portable and
efficient dietary management but also provides educational value as a teaching tool for Al and

SCEGI A R, KR, UE, T, kB ST ESP32 55 ONN R ES ELRBIMAL I TS R D). B TR
J5 FH], 2025, 14(5): 1123-1137. DOI: 10.12677/5ea.2025.145100


https://www.hanspub.org/journal/sea
https://doi.org/10.12677/sea.2025.145100
https://doi.org/10.12677/sea.2025.145100
https://www.hanspub.org/

X 4%

embedded systems, offering students a practical platform and promoting the integration of Al
knowledge into health management and education.
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Figure 1. Multi-color calorie recognition cameras
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Figure 2. ESP32 development board
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Figure 3. Schematic diagram of system structure
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Figure 4. System workflow diagram
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Figure 5. Schematic diagram of hardware connection
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Figure 6. Circuit board design diagram
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Figure 7. Image preprocessing flow chart
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Table 1. Food classification and corresponding mathematical models
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Figure 8. Comparison and analysis diagram of food volume estimation errors
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Figure 9. Calorie calculation flow chart
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ERE Conv2-2 li:dgii Z;m fﬁﬂzﬁjé % %{;;;LU 320 x 240 x 32 S R AIE
k= Pool2 2 % 2 e KAk, B2 160 x 120 x 32 o o
3x3ERZ, BEed, Bk, PR = RFIE (]

2 Conv3-1 160 x 120 x 64

Padding = Same, &K% ReLU
3Ix3EMMZ, B4, DK,

TR, )

BRZE - Conv32 o ding - Same, i 4 ReLU 160 x 120 x 64 s i R I
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£ K FoodSegl03 (103 K EMMI - #IbayE, It 22,684 5kEE) + AEHFESFIEIREAQS K
RN, 5300 KAREREG), JE 118 25 E H bR

DOI: 10.12677/sea.2025.145100 1132 OISR


https://doi.org/10.12677/sea.2025.145100

X 45
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Figure 10. Example diagram of combined meal
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Figure 11. Performance indicator diagram of image segmentation model
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Figure 12. Schematic diagram of teaching activity design
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