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Research Progress of Data Fusion Technology in Nondestructive
Testing of Fruit Quality

MU Yang', SUN An"*’
(1.School of Automation & Information Engineering, Sichuan University of Science & Engineering,

Yibin 644000, China;
2.Artificial Intelligence Key Laboratory of Sichuan Province, Yibin 644000, China)

Abstract: In fruit quality non-destructive testing, information derived from a single data source often falls short in
providing a comprehensive representation of the subject under scrutiny, resulting in lower accuracy in detection. Integrating
multiple data sources through data fusion allows for a more comprehensive information set, enhancing the precision of the
assessment to a certain extent. Currently, data fusion techniques are widely adopted in evaluating various aspects of fruits,
holding promising prospects for further development. The article summarizes the methods, characteristics, and applications
of data fusion in fruit assessment, and anticipates the future trends of this technology in the fruit detection domain by

combining existing research findings.
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Table 1

Comparison of characteristics and application of various detection methods
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Fig.1 Schematic diagram of data fusion structure
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Table 2  Application of various fusion methods in fruit detection

PR B IEA

e/ TE 3l it 42 B S5 Rk CHI 250 B AR S0k
e B ELM 98% FHIEZ [38]
R Y LS-SVM 0.9885 FHIEZ [39]
e Ao e B R SR TR PLSR 0.8580 FHIEZ [40]
JEE TR IEEA SRt PLS 90.12% R [42]
AT ETE Y LS-SVM, FNN 0.937 S [43]
e e LS-SVM 98.67% FHIEZ [44]
S At T B R A AT A7 AR LDA, FCM 97.44% g2 [45]
SRR Z WA IR & PSO-SVM 98.33% FHIEZ [46]
Bt B Y PLS 0.934 2 [47]
ES ity UETL %ﬁﬁﬁggéﬁ%@gggg%ﬁaﬂﬁﬁ 1D-CNN 94% Bl [48]
PR LS-SVM 99.17% FHIEZ [49]
RN ARG G T 5 TS | R LR LS-SVM 98.3%/92.2%/90.2% FHIEZ [50]

#: LS-SVM: fe/ 3 S %[ Ml (Least Squares Support Vector Machine, LS-SVM); FNN: 50 #1 22 ¥ 2% (Fuzzy neural network, FNN); LDA: 2444171
/3 #7 (Linear Discriminant Analysis, LDA); FCM: #5# CH4{E 22 (Fuzzy C-Means, FCM); PSO-SVM: i F-#f- 37 1] ML (Particle Swarm Optimization-
Support Vector Machine, PSO-SVM); 1D-CNN: —4E£ B2 44 (1D Convolutional Neural Network, 1D-CNN)
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