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Freshness recognition and remaining shelf life prediction of banana

based on attention Temporal Convolutional Network

LI Xin ZHU Lei ZHANG Yuan DU Yanping XING Xiao
(School of Mechanical and Electrical Engineering, Beijing Institute of Graphic Communication, Beijing 102627, China)

Abstract: [ Objective] To address the issue of traditional machine learning algorithms (BP, SVM) struggling to effectively extract features
from time series data, which leads to subpar model recognition and prediction performance, and aim to minimize the freshness loss of fresh
fruits during the distribution process. [ Methods] Taking bananas as the research subject, established a banana freshness recognition model
(ECA-TCN) by combining Time Convolutional Networks (TCN) with Efficient Channel Attention Networks (ECA-NET) and conduct
simulation tests. [ Results] The recognition accuracies for BP, SVM, TCN, and ECA-TCN were 84.89%, 85.16%, 97.83%, and 99.03%,
respectively. [ Conclusion] The experimental method demonstrates superior performance in recognizing the freshness of bananas.

Keywords: bananas; freshness; sensor arrays; TCN; attention mechanism; remaining shelf-life forecasting
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Figure 1 Schematic diagram and physical diagram of the

sensor system
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Figure 2 The color change of the peel of a banana during storage
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Table 2 Banana freshness grade
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Figure 3 Banana image acquisition process
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Figure 4 Schematic diagram of dilated causal convolution
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Figure 5 Residual connections
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Figure 7 The overall framework of the ECA-TCN model for banana freshness identification
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Figure 8 The loss function and the accuracy of the test set
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recognition results
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