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Fig.2 Transmittance spectrum of eggs
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Table 1  Analysis of the parameters of four egg samples
28 BN 2 v o FIR LI FIRTEIG
Parameters Egg-hen egg of Wuhan Native egg of Wuhan  Native egg of Xiaogan Egg-hen egg of Xiaogan

52.581+1.330a
40.312£0.983a
0.356£0.142a

Kl /mm Long axis
%G5l /mm Short axis
HFAEE /mm Eggshell thickness

52.722+1.211a
40.435£1.129a
0.375£0.053a

52.783+1.232a
40.412£1.136a
0.368£0.115a

52.664+1.132a
40.336£1.147a
0.364£0.067a

T & 7] — 47 B0 7 1A [R] 2 75 A 5L 1) JE W 35 22 5% (P >>0.05) , 7 BE R [A] /N5 3278 A L8] 22 5% ' %% (P <<0.05) . Note: There is no

significant difference between the two letters in the same line, and the letters are different and the lower case shows significant

difference (P<C0.05) between the two letters (P>>0.05).
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Table 2 Haugh unit data of four egg samples

BEA Samples % KA Max #x/ME Min P Mean trifE2E SD
IS E Egg-hen egg of Wuhan 90 84 85.24 1.371
I+ A Native egg of Wuhan 91 86 87.13 1.547
)%+ A Native egg of Xiaogan 90 86 88.19 1.695
Z RPN Egg-hen egg of Xiaogan 90 85 87.67 1.463
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Table 3 Prediction results based on different pretreatment methods %

AL B Pretreatment

Y ERER F TRA

WA LE i % TEA

A& CKAE A HER F CVA

MA 93.33(280/300)
SNV 95.00(285/300)
SG 92.00(276/300)
1-D 93.67(281/300)
2-D 93.00(279/300)

91.00(91/100) 91.65
93.00(93/100) 93.38
88.00(88/100) 89.37
92.00(92/100) 92.12
86.00(86/100) 88.63

i Note: TRA: Train accuracy; TEA: Test accuracy; CVA: Cross validation accuracy.
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Fig.4 Visualization of CARS work process
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Table 4 Results of training samples and prediction samples
. k4% Training samples T 4£ Prediction samples
Somles % I e %/ 2% T I e %/ 2%
) Numbers  Error numbers  Accuracy rate Numbers Error numbers  Accuracy rate
BILE NS Egg-hen egg of Wuhan 75 2 97.33 25 1 96.00
W A Native egg of Wuhan 75 2 97.33 25 0 100.00
%+ 38 % Native egg of Xiaogan 75 1 98.67 25 1 96.00
ZERPEXY T Egg-hen egg of Xiaogan 75 0 100.00 25 1 96.00
it Total 300 5 98.33 100 3 97.00
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Identifying egg varieties based on boosting regression trees
algorithm and visible-near-infrared spectrum

WANG Bin' WANG Qiaohua'*?® XIAO Zhuang' LILi' MA Yixiao' YANG Peng'

1.College of Engineering s Huazhong Agricultural University ,» Wuhan 430070, China ;
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River ,
Ministry of Agriculture , Huazhong Agricultural University , Wuhan 430070, China ;
3.National Research and Development Center for Egg Processing ,
Huazhong Agricultural University , Wuhan 430070, China

Abstract The varieties of soil and native eggs relate to its internal quality and sales price. Identif-
ying the egg types quickly and nondestructively will be of great significance to regulate the market of ag-
ricultural products. The visible/near-infrared spectrum technology was used to extract the spectral
transmittance (500-900 nm) of free-range and ordinary of the same egg variety collected from different
breeding environment of Hubei Province. The spectral data were pretreated by the standard normal vari-
ate (SNV).The competitive adaptive reweighed sampling(CARS) combined with the principal compo-
nents analysis(PCA) method was used to perform two times dimensionality reduction of spectral data.
The processed data were transmitted as the input of boosting regression trees(BRT) and established the
model for identifying egg varieties. The correct rate of the model set and the prediction set are 98.33%
and 97.00%. The results showed that applying visible-near infrared spectrum based on boosting regres-

sion trees to identifly eggs with the same hen breeds but different feeds is feasible.
Keywords egg; variety identification; visible-near-infrared spectrum; boosting regression trees;

competitive adaptive reweighed sampling
ARG EL )





