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Abstract: To solve the problem of low accuracy and long time of traditional methods for beef deterioration area identification, a method
based on adaptive optimization genetic algorithm was investigated. The subset of beef detection spectrum data was used as chromosome, and
binary coding was used to calculate individual coding and population initialization. The fitness function was used to optimize crossover and
mutation operation, and the individual crossover probability and mutation probability were calculated for different individuals of the population.
The final detection spectrum data of beef deterioration area was output. The resultas showed that 40 iterations could conduct beef deterioration
area recognition the proposed method. The average recognition accuracy was 95.8%, and the recognition time was 1.7 s. Compared to two
traditional methods, the recognition accuracy in this work was improved by 28.72% and 20.34%, respectively, and the recognition time was
shortened by 2.09 s and 4.13 s, respectively. The proposed method had the advantages of high recognition rate, short time, high reliability,
scientificity and feasibility in identifying beef spoilage areas.
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Table 1 Algorithmic parameter definition
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Fig.2 The change of fitness mean of this method with the

number of iterations
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Fig.3 Changes of fitness mean of beef deterioration region
recognition method based on GA algorithm with iteration times
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Table 2 Recognition performance of this method
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Table 3 Recognition performance of beef spoilage area
recognition method based on GA algorithm

IR 2R /% RA A Bt fs
1 62.53 5.65
2 58.64 453
3 65.95 432
4 69.51 3.87
5 72.34 3.28
6 71.25 3.43
7 69.81 2.97
8 67.22 2.76
¥E 67.16 3.85
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Table 4 Recognition performance of beef spoilage area

recognition method based on 1G-BSA algorithm

IR EK RF) E (% AR /s
1 71.66 6.23
2 75.67 6.11
3 74.63 5.82
4 68.66 5.99
5 80.27 5.76
6 75.92 5.42
7 81.36 5.66
8 76.18 6.05
#h 75.54 5.89
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