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Abstract: Objective: To realize rapid nondestructive testing of
rice freshness. Methods: A portable device system based on nano
color-sensitive sensors combined with near-infrared spectroscopy
was developed. The spectral data of the corresponding color-
sensitive sensors were collected for the identification of multi-
gradient rice adulteration and the prediction of freshness across
batches of rice. Results: Using Si-CARS-PLS to extract spectral
characteristic variables, the recognition rate of discriminative
model was the highest after modeling by LDA algorithm, and the
recognition rate of training set and prediction set were 97.22%
and 95. 83% ., respectively. At the same time, PLSR model
predicted that cross-batch data had stronger stability. The
correlation coefficients (R., R,) of the training set and the

prediction set of different batches of rice sample data were all
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stable at about 0.95, the root mean square errors ( RMSEC,
RMSEP) were all lower than 0.2, and the relative analysis errors
(RPD) were all greater than 3. Conclusion: The system has the
characteristics of high accuracy, convenience and good robustness
of prediction model, and has a good application prospect in the
field detection of rice freshness.

Keywords: color-sensitive sensors; visible/near-infrared spectroscopy;

detection systems; rice freshness; cross-batch models
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Figure 1

4. A

The structure of the whole machine of rice

freshness testing system
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Figure 2 Rice freshness testing system solution design diagram
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Figure 3

Schematic diagram of temperature control
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Figure 4 Motor detection transmission diagram
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Figure 5 Schematic diagram of color-sensitive sensing-

visible/near-infrared technology research
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Figure 6 Flow chart of lower computer control program
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Figure 7 Windows software user main page
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Figure 8 Flowchart for Windows software to test rice freshness
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Figure 10 The original spectrum of different dye points at 400~1 000 nm and the spectrum after SNV pretreatment
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Table 1 Results of optimal interval screening based on Si-PLS algorithm
[Ex R TR A X ) BN R AR RMSECV
BrBDP 19 [381014] 10 380 0.517 6
NO: BrBDP 18 [23911] 10 402 0.494 8
NO;Br; BDP 12 [23711] 9 602 0.493 0
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Table 2 Results of a qualitative discriminant model

based on three variable screening algorithms

A i 1 1 K FR WU 2/ %
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Table 3 Regression results based on modeled data and predicted data under selected variables of Si-CARS-PLS
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Fitted plots of different batches of data under PLSR and SVR models
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Figure 12 Quantitative prediction results of freshness
of an independent rice sample
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