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Rice fatty acid detection method combining hyperspectral

technology with improved LSSVM
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Abstract: Objective: To solve the problems of low accuracy and
poor efficiency in the existing rice quality testing methods of food
enterprises. Methods: Based on a hyperspectral data acquisition
system, a fast and non-destructive detection method for stored
rice quality was proposed, which combined an improved bacterial
foraging algorithm and least squares support vector machine. By
foraging algorithm, the

applying the improved bacterial

hyperparameters  ( regularization  parameter and  kernel

parameter) of the least squares support vector machine were

optimized to achieve rapid and non-destructive detection of rice
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quality. its performance was analyzed through experiments.

Results: The proposed method can achieve rapid and non-
destructive detection of fatty acid content in stored rice, with a
determination coefficient of 0,940 5, root mean square error of
0.543 5, and an average detection time of 1.12 seconds. Conclusion:
The proposed detection method has high detection performance,
which can be used for the identification and detection of rice quality.

Keywords: rice; fatty acid; hyperspectral data; bacterial foraging

optimization algorithm; least squares support vector machine;

rapid non-destructive testing
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Figure 1 Hyperspectral imager acquisition system
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Figure 2 Quality inspection process for stored rice
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Table 1

Composition of hyperspectral acquisition

system

T 8 g iR % B/ T ¢ P g Wi R % A/
e/ A (10 2mge-g ") &)/ H (107 2mge-g 1)

1 8.824 7 7 15.623 2

2 9.432 1 8 17.323 1

3 10.312 5 9 19.021 3

4 11.521 2 10 21.086 7

5 12.987 5 11 23.324 5

6 14.123 2 12 25.982 3
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Table 2 Composition of hyperspectral acquisition system
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Figure 3

The fitness values of different methods vary

with the number of iterations
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Table 4  Optimization results of parameters before

and after improvement
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Table 5 Optimization results of parameters before and

after improvement
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Table 6 Optimization results of parameters before and
after improvement
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Figure 4 Comparison of detection results and actual
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values using different methods
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Table 7 Test indicators by different methods
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