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Study on Shelf-life Prediction of Apple with GAN — BP — ANN Model
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(1. College of Life Science, Northwest A&F University, Yangling, Shaanxi 712100, China
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Abstract; Accurately predict the shelf-life of apple is urgently needed in practice. A feasible and non-
equipment-depended data collection and model construction method was explored for shelf-life prediction
of apple based on quality attributes observations and storage temperature. ‘ Fuji’ apples were stored at
four different temperatures of 0°C, 5°C, 15C and 25%C, respectively. The firmness, soluble solids
content, titratable acid, SSC — TA rate, reducing ascorbic acid, starch content, weight loss and color
values (L, a, b, AE, C) were measured periodically to obtain data set of 12 quality features at each
storage stage and temperature. Feature selection method of SPCA and ReliefF was used to rank the quality
attributes, respectively. Generative adversarial networks ( GAN) — back propagation artificial neural
network ( BP —ANN), and BP — ANN were used to construct regression models between quality feature ,
storage temperature and shelf-life. Ratio of training set to test set was 3: 1. Totally 12 quality attributes
were ranked in different orders by different feature selection methods. Using each accumulative
combination of 1 ~12 th quality attributes and storage temperature as input variables of GAN — BP — ANN
and BP — ANN respectively, error rate of the validation set as evaluation criterion of prediction model.
The accuracy of the models constructed by feature selection methods of SPCA were higher than that of
ReliefF. The accuracy of the models established by GAN — BP — ANN were generally higher than that of
the BP — ANN. It showed that GAN can effectively reduce the overfitting of BP — ANN model. Using three
selected feature combinations as input variables, respectively, BP — ANN reached an accuracy above
0.930. GAN added BP — ANN can be a novel approach for accurately predict the shelf-life of postharvest
“Fuji” apples by using the selected quality attributes and temperature.

Key words: ‘ Fuji’ apple; quality attributes; shelf-life prediction; generative adversarial networks;
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Tab.3 Mean relative error of GAN — BP — ANN and
BP — ANN model training set based on SPCA
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ok BHR/s W RZE mMR/s M0 XhiRE
1 0.239 4 0.007  0.291 5 0.002
2 0.232 4 0.004  0.322 5 0. 003
3 0. 320 7 0.012  0.411 6 0. 004
4 0.231 5 0.004  0.398 7 0
5 0.315 6 0.008  0.384 6 0. 002
6 0.238 3 0.013  0.258 4 0. 008
7 0. 340 4 0.006  0.361 6 0.017
8 0. 309 5 0.001  0.323 6 0. 004
9 0. 269 6 0.002  0.341 9 0.019
10 0.225 5 0.012  0.349 5 0.012
11 0.291 4 0.018  0.322 9 0.014
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Tab.4 Mean relative error and determination coefficient of training set and validation set of multiple linear

regression (MLR), decision tree (DT) and support vector machine (SVM) shelf-life prediction models

o5 MLR DT SVM

' VE3 S B AE A VIE S S B E4E eSS B E A
D1 2 XA X i 22 4.506 1. 662 0. 460 1.025 4.283 1 1.7146
D1 4P REL 0.727 0. 830 0. 828 0.745 0.796 8 0.8618
D2 217 By AR R 22 1.001 1. 000 0. 427 0. 883 3.5758 1.3479
D2 41k 5E R AL 0. 807 0.877 0.882 0.492 0.785 8 0.889 3
D3 4 YA X iR 2 0.994 7 0.997 6 0. 740 0. 602 2.965 8 0.9525
D3 e REL 0.8879 0. 905 0. 880 0.287 0.8676 0.8972
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