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Design and implementation of on-line nondestructive rapid

testing system for wheat flour quality
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Abstract: Objective: This study aimed to detect the quality of
wheat flour quickly and non-destructively. Methods: The online
detection system for wheat flour quality was built in the
experiment, which mainly includes the flowing four parts: micro
near-infrared spectrometer integrated device, production line
adjustable speed simulation device, spectrum online acquisition
and control software and online modeling and analysis software.
Different modeling algorithms were used to establish quantitative
analysis models for moisture, ash and gluten, and the robustness
of the online quantitative analysis model was optimized. The

influence of different experimental conditions on the modeling
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results was analyzed. Results: Partial least squares regression
(PLSR) algorithm is superior to multiple linear regression
(MLR) and principal component regression (PCR) algorithm for
quantitative analysis of moisture, ash and gluten. The best
modeling effect was obtained by using quartz glass to collect
wheat flour samples online. and the best ratio of 15 speed/
integration time was 6 000 ms. Conclusion: The wheat flour
quality online detection system based on near-infrared spectrum
analysis technology realize the nondestructive and rapid online
detection of wheat flour quality.

Keywords: online testing; micro near infrared spectrometer;
partial least squares regression; multi variable linear regression;

principal component regression
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Overall design scheme diagram of wheat flour quality on-line detection system
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Figure 2 Interface diagram of spectrum online

acquisition and the control software
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Table 1 Characteristics of wheat flour samples
i SN Fe/ME FHE ¥y 2%
K4 15.30 13.20 14.44 0.34
WAy 1.05 0.47 0.66 0.18
T 15 36.20 28.40 31.58 2.03
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Figure 3 NIR spectra of wheat flour samples
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Table 2 Comparison of wheat flour moisture, ash and gluten modeling results
SE A K43 RSy T8 1
L SERER B g4 R? RMSEC RMSEP fijll R? RMSEC RMSEP #iJll4 R? RMSEC RMSEP
PLC+SG 0.9352  0.175  0.229 0.739 4 0.1280 0.1170  0.740 8 2.12 1.75
MLR  1st-+NDF+SNV 0.9334  0.177  0.217 0.9423  0.070 0 0.067 1  0.778 3 1.35 1.32
1st+NDF 0.926 3  0.186  0.196 0.9725  0.0626 0.0452  0.830 1 1.32 1.19
Ist+NDF+SNV 0.9640  0.126  0.232 0.987 5  0.054 6 0.0885  0.8758 1.14 0.95
PCR  Ist+SG+SNV 0.9582  0.136  0.242 0.9435  0.0593 0.0708  0.899 3 0.97 1.24
1st+SG 0.904 9  0.206  0.453 0.8363  0.1780 0.2330  0.898 5 1.34 1.08
PLC 0.9528  0.144  0.275 0.9221  0.0159 0.0758  0.866 9 1.26 1.00
PLSR SNV 0.942'8  0.167  0.269 0.9957  0.0290 0.067 0  0.854 6 1.04 1.49
Jo Ak B 0.940 6 0.169 0.260 0.996 2 0.027 8 0.0688  0.860 7 1.46 0.98
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Table 4 Comparison of experimental modeling results of
velocity and integral time matching among the

three groups
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