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Abstract

Due to the variety and similarity of fruits, manual recognition is required for weighing. The re-
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sponse time of electronic scales is greatly affected by the network, and the low level of intelligence
leads to poor user experience. In this paper, YOLOv4-Tiny algorithm based on edge computing and
high-precision sensors were used to realize the supermarket fruit intelligent electronic scale.
Firstly, a dual hole parallel beam sensor was used as the main body to build an electronic scale;
Secondly, attention mechanism CBAM was optimized the model of YOLOv4-Tiny to improve the
recognition rate of similar fruits, and the model was deployed on the edge device of Jetson Nano;
Finally, a supermarket fruit management system based on the integration of local edge computing
and remote storage services was established to achieve data traceability. The experimental results
show that the intelligent electronic scale can recognize the type of goods in real-time online, and
store information such as the name, weight, weighing time, and price of the goods on the remote
server. The electronic scale also supports functions such as voice prompts, human-computer inte-
raction, online payment, and automatic voucher printing. The system has fast response speed and
strong user interaction experience, which can provide reference for application scenarios with
real-time detection needs.
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Figure 1. Hardware structure diagram of supermarket fruit intelligent sales electronic scale
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Figure 2. Schematic diagram of the double-hole parallel beam sensor
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Figure 3. Program flow diagram
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Figure 4. Image enhancement
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Figure 5. Fruit recognition network structure of YOLOv4-Tiny with CBAM
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Figure 6. Scale plate area division
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Figure 7. The average error result of weighing in different regions is plotted
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Figure 8. Confusion matrix of recognition results based on YOLOv4-Tiny
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Table 1. Accuracy of each fruit before and after improvement (%)
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YOLOV4-Tiny + CBAM 100 100 100 100 100
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Table 2. System test results
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