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Table 1 Statistics of starch and protein contents

in correction set and prediction set
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Fig. 3 Prediction RMSEP values of starch (a) and protein (b)

after running TPA and iTPA for 50 times
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Table 2 Prediction results of corn starch content

by different variable screening methods

WK% R, RMSEC R, RMSEP T/s

F-PLS 700 0.9057 0.3357 0.8717 0.3914 0.028
GA-PLS 350  0.9582 0.2264 0.9262 0.3006 21.980
TPA-PLS 17.64 0.9453 0.258 1 0.9013 0.3453 0.680
iTPA-PLS 17.55 0.9441 0.2609 0.907 9 0.334 4 0.676
PCA 20 0.8996 0.3770 0.7927 0.438 3 0. 467

MK 2 AR, 75 EORIER & =B L, iTPA M L1L T
3% PLS(F-PLS), 2B & A~ 700 A~ > 24 {H 2 17. 55
A (50 Wiz SR T35, R A IE 35 5 AR iR 22 RMSEC M
0.335 7 [ 0. 260 9 A4y, K IEETMKS IR T 22. 3%, B
R F 35 J7 iR 1R 2% RMSEP M\ 0. 391 4 TREF| 0.334 4 £
. T AR THIRS AR T 14.6% . AHEL R TPA A T 12
Ft, TPA £ 31 RMSEP 2 0. 345 3, GA 254 SR 15 550
e fd s E IR I L ok (P I S B0 ik 350 S RIGRL LI
B 21,98 s, miE R T iTPA B 17. 55 4F1 0. 676 s,
L ORI AT PCA B4, fifi 1k 1 20 A A (TR
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Table 3 Prediction results of corn protein content

by different variable screening methods

WK R. RMSEC R, RMSEP  T/s

F-PLS 700 0.9517 0.1474 0.9307 0.178 9 0.028
GA-PLS 346 0.979 1 0.097 8 0.973 5 0.1114 22.120
TPA-PLS 19.64 0.9755 0.1056 0.9696 0.1193 0.678
iTPA-PLS 19.60 0.9759 0.101 9 0.9704 0.117 7 0.666
PCA 20 0.956 9 0.141 7 0.891 6 0.236 2 0.469

MR 3 AR, X T EKE B BRI, (TPA 5%
¥y Mk 22 RMSEP 25 0.117 7, S A RE R, A
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Fig. 4 Frequencies of spectral variable selections for starch (a)

and protein (b) after running iTPA for 50 times
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Near Infrared Spectral Wavelength Selection Based on Improved Team
Progress Algorithm

GAO Mei-feng, TAO Huan-ming
Key Laboratory of Advanced Process Control for Light Industry (Ministry of Education) , School of Internet of Things Engineer-
ing, Jiangnan University, Wuxi 214122, China

Abstract  Aiming at the problem of near-infrared spectroscopy wavelength selection, an improved team progress algorithm
(iTPA) is proposed based on the team progress algorithm (TPA). The bands of molecular spectrum are arranged in descending
order according to the evaluation value function obtained by modeling corresponding physical and chemical values and are divided
into elite group, plain group and garbage collection group. When the new wave band selects learning behavior, if it is generated
in the plain group. it needs to adjust to the direction of the elite group template; if it is generated in the elite group. its updating
direction needs to be improved to adjust to the reverse direction of garbage collection group template. Unlike the elite group and
the plain group, members’ evaluation value of the garbage collection group is always in a deficient state, which provides an
accurate update direction for the new band generated from the elite group during the learning procedure to improve the global
optimization ability of the algorithm. Through continuous iterative updating, the overall evaluation value is gradually improved,
and finally, the band with the highest evaluation value is selected as the screening band. The algorithm is tested on the data set
of corn starch and protein content and compared with TPA, genetic algorithm (GA), principal component analysis (PCA) and
complete spectrum method. The experimental results show that the proposed algorithm can find the optimal combination of
wavelengths in the whole spectrum range and explain each component’ s chemical characteristics. Compared with the full
spectrum, for the corn starch data set, the number of variables of iTAP was decreased from 700 to 17.55 (averaged by 50
tests) , RMSEC of the model was reduced from 0.335 7 to 0.260 9, and the prediction accuracy of the correction set was
improved by 22.3%. The RMSEP of the model decreased from 0. 391 4 to 0. 334 4, and the prediction accuracy of the prediction

set increased by 14. 6% ; For the corn protein dataset, the number of variables decreased from 700 to 19.6 (averaged by 50
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tests) , RMSEC of the model was reduced from 0. 147 4 to 0. 101 9, and the prediction accuracy of correction set was improved
by 30.1%. The RMSEP of the model decreased from 0.178 9 to 0.117 7, and the prediction accuracy of the prediction set
increased by 34.2%.

Keywords  Near infrared spectrum; Wavelength selection; Improved team progress algorithm; Intelligent combination

optimization; Characteristic wavelength
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