Journal of Sensor Technology and Application £5/&24: R 5N F, 2022, 10(2), 177-186 Hans X
Published Online April 2022 in Hans. http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2022.102022

ETEICEBISEN K EM TR
oyl

IaM, ® FY, NAF, RIS F K
MR TR S, ik KE
PEM TR R AR B B TAEY, Sk K&

Weks . 20224F3H 100 FHER: 20224F4H48; KAAEHM: 20224F4H13H

HE

ASCERIC KRR ERRIFT R, FAREGERGEEARIRE T 6F XM H7E392.38~1011.01
nmE Y EG, REURME(RODXBENE, RERXEM FHAERRIDEEHE. £ (S-6)
Wisbs, BHRERT L L E R %E455.54 nm. 479.3 nm. 604.04 nm. 657.46 nm. 705.72 nm.

856.89 nm. 918.07 nm. 953.54 nmfENGHEEER, A% AR PR 2SI HL(ELM) FTBEHLAR AR (RF) AL,
BRI ARIEFHRTHINT8.22% F198.89%, HEEITRMESEI 5 HIAN11 sH12s. HALRKH, LER
SER ARG BB RER B, 12 VLR (RF)ARZL AT 2 0 R R i . T I R B AR 43
K, BHERBZEEA BT KE AR H 5 2RE 5.

eI 40!

FOGERR, RBFEIN, BEHLZRAE

Variety Classification and Identification of
Soybean Seeds Based on Hyperspectral
Imaging Method

Shengnan Wang?, Yong Tan?*, Chunyu Liu?, Shaozhong Song?, Zheng Li!

1College of Physics, Changchun University of Science and Technology, Changchun Jinlin
’School of Information Engineering, Jilin Engineering Normal University, Changchun Jinlin

Received: Mar. 10", 2022; accepted: Apr. 4™, 2022; published: Apr. 13", 2022

CERAER .

SCEG| M EHEE, R, XIFT, RS, FEC T EDCHE RGN BT SR D] RS E
J¥% Fi, 2022, 10(2): 177-186. DOI: 10.12677/jsta.2022.102022


http://www.hanspub.org/journal/jsta
https://doi.org/10.12677/jsta.2022.102022
https://doi.org/10.12677/jsta.2022.102022
http://www.hanspub.org

FHEA 55

Abstract

According to the needs of soybean variety classification and identification in Northeast China, the
hyperspectral images of six soybean samples at 392.38~1011.01 nm were obtained by hyperspec-
tral imaging technology, the region of interest (ROI) data were extracted, and the reflection spec-
trum curves of soybean samples were obtained. After convolution smoothing (S-G) pretreatment,
455.54 nm, 479.3 nm, 604.04 nm, 657.46 nm, 705.72 nm, 856.89 nm, 918.07 nm and 953.54 nm
were selected as the characteristic bands according to the difference of soybean spectral curves.
The classification accuracy was 78.22% and 98.89% respectively, and the prediction time of the
model was 11 s and 12 s respectively. The results show that the random forest (RF) model analysis
is the classification method with the highest classification accuracy and faster prediction time.
Hyperspectral imaging method can effectively classify and identify soybean varieties.
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KGR EFER RN B2 —, EREL B SEEEMAA . L5055k K 2R KGRI
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I, DR AR G 5 VM R R ) A R O 0 A R . B O R MR . PR R
G SR S T

OGS AL AT TCARRE ARSI P DR T HE B A I S A, IR EE B A A RIS WA
RAUFSHTZ[1] [2] [3] [4]. 2019 4F, Zhu ZE[5]AREE T 10 AN dn R S s el BUE, X BUR T
TIALER S, SRS ERBN AT T 3K, R ERHEA Z U IE MSC——38 4% H 3 B E AU
1% CARS——EE B ST A 1 77 IR SR e, 38 IR IE Jo ks B 1A 1 99.8%. A4, Wang Z56[6] AJ& T
TS B ARG 10 AN AR G T T 2038, R R 2 B (PCA) EE F 4, I\ PCA SEELHIHFAE
RIS S HE. feES), S45EBEREIEM L BP #1425 (GA-BP) [ T AR 7Y i B 5215 F1) 92%.
2020 4F, ZREF[7IET @il EAR RE T AR E 2R TR, X8 AT B e R F S A 2hda
T35 (SAE)EIL T 59 MEFEREBL, FFEE SCRFMEAL(SVM)BAL . SEBL T itk GO0 K M7 1036
Y5, IOAIFSE A HETR R Ny 98.67%.

DL EAFFEER I, i B2 K G 7 0 AP i 2 RN A AT . ER SRR SRS
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Table 1. Soybean seeds of 6 different varieties
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Figure 1. Soybean sieve
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Figure 2. Schematic diagram of hyperspectral experimental device
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Figure 3. Hyperspectral image of soybean sample in 653.45 nm band. (a) Dongsheng 9; (b) Henong 75; (c) Heinong 51; (d)
Heinong 61; (e) Suinong 26; (f) Suinong 42
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Figure 4. Extraction diagram of region of interest
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Figure 5. Average reflection spectrum of soybean sample after Savitzky-Golay. (a) Dongsheng 9; (b) Henong 75; (c) Hei-
nong 51; (d) Heinong 61; (e) Suinong 26; (f) Suinong 42
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Figure 6. Comparison of average reflectance spectra of six soybean samples
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Figure 7. Soybean variety classification results of ELM with characteristic
band spectrum
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Figure 8. Effect of the number of hidden layer neurons of characteristic
band spectrum on ELM performance
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Figure 9. Classification results of soybean varieties in random forest with
characteristic band spectrum
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Figure 10. Effect of decision tree on performance in random forest with

characteristic band spectrum
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