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Abstract: China has abundant indigenous chicken breeds, and different breeds of indigenous chicken vary significantly in
terms of nutrition, taste, and flavor. In this study, near-infrared hyperspectral imaging technology was used to study the discrimination
method for indigenous chicken breeds. Longyou Partridge Chicken (LPC), Jiangshan Wugu Chicken (JWC) and Silkies Chicken (SC)
were used as the research objects. Hyperspectral images of three chicken breeds in the band range of 900~1700 nm were collected
and spectral data were extracted. After preprocessing the spectral data, characteristic wavelengths were selected and PLS and
SVM discrimination models were established. The results showed that the Detrending-SNV pre-treatment method was the optimal
preprocessing method, with ACC,, ACC, and ACC, being 94.17%, 95% and 94.59%, respectively (which increased by 1.76%, 5.26%
and 3.52%, respectively, compared with the full spectrum model). The research results showed that it is feasible to use near-infrared
hyperspectral imaging technology to discriminate indigenous chicken breeds.

Key words: indigenous chicken; near infrared hyperspectral image; detrending; standard normal variate transformation;
successie projection algorithm; support vector machine

E[BE 5

ST, T B B VA, A B T LA Y AR R R 1 75 3G i R 4 [0]. AR B it AH,2024,40(5):247-254.

JIN Hangfeng, YU Changhao, FAN Kaiping, et al. Discrimination of three Chinese indigenous chicken breeds based on
near-infrared hyperspectral imaging technology [J]. Modern Food Science and Technology, 2024, 40(5): 247-254.

Yk BER: 2023-04-26

EEWA: EREAARFESTIR (31702153) ; #HIRMAFRIFINETIE (S202210341201)

TEERN: &g (1986-), B, L, #IF, ARAB: KESREIRKEN, E-mail : jinhf@zafu.edu.cn
BIIEE: JEE (1990-), B, 1, BIEE, HARAE: EEAMASERL, E-mail : wanghan1990@zafu.edu.cn

247




HREEEH

Modern Food Science and Technology

2024, Vol.40, No.5

SN EAmEE. RN CREAC R A
Al FFEIARNAETE KPR 40, =4aBk
FE RIS Pl o FRIEZ TR R A [
2022 A ENG AN 1661 Jit, Forbih 7y 3G
O 469 JINE, 5 Az [ERG AR B () 28.24% . A
AR E T M R E . Al (ExR & ek
PRI AR A2 ) sk T 115 AN s XS SRR, AT 2R
BRAL T 2 U BRI £

% Bk X8 (Longyou Partridge Chicken, LPC)
A& 1 G it b B AR B VUE I 7 RS S R,
T3 AL R & R, DA, RRR 2
HANREZ —o BRIRPISN, HTTXS I8 H 2 Fh2k
R R A ACE Y, WL % F XY (Jiangshan Wugu
Chicken, JWC) A H ¥, £ 3] 5 & 35 (Silkies
Chicken, SC) NP, (EEREELH W, H
o 5 ] DLNR 4 A0 S5 RrAIE K X 25 #5739 oFp . Bl
B A G A B, R S SR R
S E WA EEXG Y, e DU I AR UK X A R, B
R FHEAR WA A R H B 2 &1 (Single
Nucleotide Polymorphism, SNP) &5 5 1] PLSZELS P
AR RS VTR, (AL SR VA7 R I 52 B T
FRBR m AR BB S S &P T EAAEA
[F] it b b 7 IS VR A A B B RS, B T — R T
PRI H. e A 00 7 X SR T, R T
MR ORI 9 8 A a8 BT B S

fR 61 4% (Hyperspectral Imaging, HSD) & —
Pl & 1A% AR RO 1E B ek B2 R, &
VU2 N NS A B R AT T, ST T R
WK kv R S B R B
KEEABEKCTFI SR AR 78 Hh )5 3
57 O P %5 50 5 1T, Zhang MY v O T AR
FARSI T AC RS A = S P XS EEE 4
i B O, AR R IR AL H T 98%. 1
H 7 X SRS 5 7T, Cheng 25" F1H 400~1 000 nm
e B R] L /3 2T A e ' i AT ST 2 R A AT
Fopth =07 %G AT X 4, BT 90% ) IR
o AR, H AT 900~1 700 nm i B IT LA
T AR B A K] b 75 % bR i 5 ok WARIE

[FIS), AN [R] 4R 77 07 2R e 5 300 Y 5 5 ) 22
o Xiong 2R A 61 EUG B o A — SRR
HUIR M FEFRXG R HEAT X 70, LS T 93.33% H I
oy MR IL R OGRS R AT [ SR
TR JEFR SOV IR IS AT 0 28R, 7 R U

248

HILE|T 95% LA b TERT AR T mobid g HoA
(RN PRI b 4 S 9 H AN T A R R PR A SR TR
FARF X R AL, g3 SR vk g — .
A A e R XS VL L 5B XS A 22 2P 5 oy 38 O B 5T
S, X = A R R X SR B T A R AR R R
HEBR 7 A FR 7 SR 2 S e AR R e I R AR
=7 E RS A ) 900~1 700 nm I BT 414
HRE MR, Gt EEEE, LT ANE T
AR PR RFAE A IR ORI R B 7 v S A AL, L
BN, BAERFIRA I Sl g A
T4 500 b R el T AT

1 MRIE5AE

1.1 BEAESL

SN avd e 9 N W TEE =8 N TP = (1)
S ANHL TR R BT R B R ML R A BRA
FEAE RN RS AN, YT LT A& A R A w4
BEVT L 2 E RS 4ERY, HETT &M AR BARA A
PRAELL P 5 F XSRS, WL & AR S5
BEWI R G IR A 54 R, A SR kit
30 AiEATE S, WECAE . AP XS, DIER AT L
NEWT BB RIS, &0 0 MK < 58 < &
A3 emx2 emx2 cm [I/hEL. B JE1SE] 180 MG A
FEAR (CBANFE 60 MEAD, BT 0~4 CIRLEIRTE -
12 BAEEGRE

G B R B R G L B GaiaField-N17E {#
e am e AR AL, BV 75 WA &t B A R A
" A RS, W N R BN 900~1 700 nm, Y6 4 B R
A5 nm, FEER TN 30 umx14.2 mm, HIM A
InGaAs, B FRE (M4 x il 4E) Ny 320%256,
JeREIEIEHCN 256, A 4 s/cube.

G R, SRS AR AR I T A 2 he
[FJ I 4T T w8 e 0 AR AT 30 min, 5 6 i
BRE RGN RES L AHVIRGIT Y 10 ms, H
P G EEE N 15 mm/s. RESHES, %k
FHUEARR TR AR AR B 1K 7 B FEARKIKE T
PR & LT Rk A, SRS AR 2040
Jeitk &

BT ORI S M R 88 S R S,
X R UE B AT RIE. R R G A R R AF
SpectraVIEW X &5 6 i BFUR AT R AR IE. KIEA
XN:




R EmEH

Modern Food Science and Technology

2024, Vol.40, No.5

_RoR,
" R,-R,

EN i

Ro—— R ARt HEA R4 3 i B AR

Ry—— # £ Z R RSk B R R 2 6 3 k8 B 1%
(B 38 B4R 0) ;

Ry—— R EAREOMITRN 6 HABEL (RAZBESE
1)

Ro——RE R R AR & B,

1.3 B3R 40 32 Fo 47 241

131 Ztidddi kiR

| S 4 X 8k (Region of Interest, ROI) T.
HNEDCIE R s S WA, BEEATABRER
RO SR SR FE AT T35, B AR ZFE AR I 1 4
o HHTE TSV ) R P g B T R S g
P, IR 950~1 625 nm WA 431 DMK DG T AL
PR AT I B Ab 3
132 KiEmaE

XT 6 S B AT TAR B A A, A BT X
JCIEAE T RAT HE 2R, IR E AR . B &
% (Detrending). Savitzky-Golay “F-#§ (Savitzky-
Golay Smoothing, SGS). #r # I & & & A& #
(Standard Normal Variate Transformation, SNV) LA
J Detrending-SGS+ Detrending-SNV 2H & %} 't i %4
PEEAT TAC B, 3d Ik b O ABE B %o 1 T X ot ol (1) 45 1)
RO, R IE B AL R TV .
133 4Rk kit

X RIFE A 1 A 9 BOGTE B0 A7 431 M KA
&, BEEXNAGEERE. N TREAENEEEH
PR AR E M, W I R AT R IR U Kk
o HeT At miat 2 AR B RDGIS EdE, R &
i 4 43 H1 (Principal Component Analysis, PCA)-.
% 8 52 B ¥k (Successive Projection Algorithm,
SPA). Ff #1 Bk (Random Frog, RF) Fl 5 %
T fEE A & B (Monte Carlo Uninformative
Variable Elimination, MCUVE) BEATHRHIEBA (I HL .
134 @M kARA AL

S5 T Ak B R AR AU 30 KXo I PR Y 1 i A ST g
fx/N "¢ (Partial Least Squares, PLS) Fl37§F[H &
ML (Support Vector Machine, SVM) %5 #iH, %
F 4328 IERfI % (Classification Accuracy, ACC, %)

Rc @)

VE BRI BE VP 8 bR, ACC, AAKAL IE&E K IE
3, ACC, REBTME 7R IEHZH, ACC, REL
TR, B ACC, Fl ACC, AT . it bk
BRI b 75 % R R S AR, R A G IR
K B i N R 7 Vs
1.3.5 5 #78A+

ROI JEHUE ENVI 4.8 A ridhAT, Serk ik
PLS A1 SVM H|55#17E Unscrambler X 10.4 F2F i3k
17, LA Bk B EVE ] ibPLS T B AR AL, #E
MATLAB R 2016a #1347, F|H Origin 2022 A4 K .

2 HRESM

2.1 Stigdh &aAaT

V4 [5) — b P BT AR A 1R % 1 B AT T 8,
FE| =AM XS SRR R i 2, w1 AR
PN R N = W TR S CF I 2 DA (i
Je R 28 B LU AR AT, T R PR X (1) S o P A
950~1 150 nm ¥ By T HAM AN it Bl A A0
B = AN UE, 4347 9804 1180 AT 1 380 nm
BT 3L 980 nm BT W I 5 O-H 5 H4E 3)
() A4 55, 1 180 nm PHIT I II4 5 C-H %:
BHREN ) R AEHAE I, 1 380 nm BT IR i 0ge )
5 O-H IR —Ffi i K. =AM 38
FEAI T f R/ =R b i 22 0], ARSI
XSRTEIK B AR SR B2 5.

0.5
— Wi RRYS LPC
04} —— ILIL 5B JWC
222D 538 SC
s 03F
bt
ﬁ 02F 980
0.1+ N
1180
\‘_—_
0.0 1380
900 1000 1100 1200 1300 1400 1500 1600 1700

WK/ nm
B 1 = 7538 SR R L5 ST i 2k
Fig.1 Near infrared spectral reflectance curves of the three

Chinese indigenous chicken breeds
22 RETAET EEE
I 2:1 1 EEAR A A AT 15 I R AN TN £ Xl
7, ROEARRIFEAZR DY 120, B4 f AR 40 4
T B (0 R A K R 60, REAS EL AP A 20 . H

249




HREEEH

Modern Food Science and Technology

Detrending. SGS. SNV = #f J5 % LL & Detrending-
SGS. Detrending-SNV 4 &X' ik £ 45 12047 FAL 2,
F AR IE BR AR A 1 D 15 B3040 4 57 PLS FU I B,
OO A A (1) ol H A o B B AT VR, 45 R
F1im. NELTHALVEH, raBam A4CC,
£ 86.67%~94.17% X [i], ACC, £ 85%~95% 2 [i],
ACC, 1t 87.09%~94.59% 2 [a]. . ' Detrending-
SNV-PLS # B (1] ACC, N 94.17%, ACC, N 95%,
ACC, 4 94.59%, 5 R MG 6IER AL, ACC, $i2
1 8.61%, AmALENEA ., HUFT Detrending-
PLS 1 SNV-PLS # f#) 73 K 45 . ML T B AT7
R TIALEE, Detrending-SNV 20 A 774 | B U AL
OB PLE 4 Detrending-SNV T 4k 3 Ji5 /G
AT G 8T

# 1 TEWAIEF % TPLSEEIR M 738 R L R4 R

Table 1 Classification results of PLS models for indigenous chicken
breeds discrimination with different spectra pre-treatments
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PLS 6 110 91.67 55 91.67 91.67

Detrending-
SGS-PLS 6 109 90.83 54 90 90.42
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Table 2 Characteristics wavelengths for indigenous chicken breeds discrimination selected by different algorithms

ALK K AL /“)
IRk kkH HEAEE ¥ /nm

977. 1003. 1047. 1049. 1080. 1098. 1121. 1151. 1258, 1278. 1333. 1401.

PCA 16 1404. 1407. 1531. 1619

SPA 8 1027. 1065. 1102. 1107. 1112, 1339. 1547. 1569

964. 980. 991. 1027. 1051. 1058. 1085. 1088. 1096. 1098. 1099. 1123. 1127,

RE-SPA 18 1145, 1187. 1214. 1302. 1624
964. 994. 1021. 1052, 1058. 1066, 1085. 1095. 1098. 1099. 1123. 1127,
MCUVE-SPA 16 1148, 1201. 1248. 1548

R 3 TRFHERIK TRELN 7538 PRI LRI 55 R

Table 3 Classification results of models for indigenous chicken breeds discrimination with different characteristic wavelengths

REE (n=120) w4 (n=60)

AER Ex 3 B B E /%
AR EMHE%N BRI EHE/%
PCA-PLS ENTo 7 99 82.5 48 80 81.25
SPA-PLS E R 6 111 92.5 56 93.33 92.92
RF-SPA-PLS RS 7 115 95.83 59 98.33 97.08
MCUVE-SPA-PLS ERAH 7 115 95.83 60 100 97.92
PCA-SVM (C, Gamma ) (10.0625) 98 81.67 47 78.33 80
SPA-SVM (C, Gamma ) (10.125) 113 94.17 57 95 94.59
RF-SPA-SVM (C,Gamma)  (10.05555556) 116 96.67 57 95 95.84
MCUVE-SPA-SVM  (C, Gamma ) (10.0625) 116 96.67 58 96.67 96.67

Fig.5 Characteristic wavelengths selection for indigenous
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Fig.6 Confusion matrixes of the models in the prediction set for indigenous chicken breeds discrimination with different

characteristic wavelengths

7Z: (a) PCA-PLS; (b) SPA-PLS; (¢) RF-SPA-PLS; (d) MCUVE-SPA-PLS ; (e) PCA-SVM ; (f) SPA-SVM ;

(g) RF-SPA-SVM ; (h)MCUVE-SPA-SVM.
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