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Grading of Chicken Carcass Weight Based on Machine Vision

CHEN Kunjie LI Hang YU Zhenwei BAI Longfei
(College of Engineering, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; An automated grading method of chicken weight using image processing was proposed. Ninety-
five images of chicken were acquired randomly in a pouliry slaughtering plant by using a digital camera.
After these images were preprocessed, six parameters such as projection area (S,), contour length
(C,), length (H,), breast width (A,), breast length (B,) and fitting ellipse (E,) of chicken carcass
were extracted from the processed images. Then taking the six parameters as the inputs and ninety-five
samples as the training set, the simple linear regression model and multiple linear regression model were
established for predicting of chicken weight, respectively. Furthermore, the optimal model was found out
among these developed ones according to regression correlation coefficient. Finally, the independent
validation set was formed by using 100 samples divided into five groups and employed to validate the
optimal model. Results showed that the simple linear model based on the projection area (S,) of the
chicken carcass had the largest R* of 0.827 in the six simple linear models developed. The multiple
linear regression model developed based on the indicators of S,, C,, A, and B, had the largest R® of
0. 880 in all multiple linear models developed. The adjusted multiple linear regression model had a
adjusted R* of 0. 933 after eliminating eight outliers detected by students residuals. When the validation
set samples were used to validate the optimal multiple linear model, the average correct rate for weight
grading of chicken carcass was 89% , indicating that the proposed method based on image processing was
feasible for automatic weight grading of chicken carcasses.

Key words: chicken carcass; weight grading; feature extraction; machine vision
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Fig.7 Contour extracted from chicken carcass
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Fig.8 Diagram of fitting ellipse for chicken breast
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Tab.1 Weight of chicken carcass samples
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Tab.2 Unary linear regression analysis result of

six single characteristic quantities
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BT PR —

S . T
e e man o HE

it I
W= -356.54 +2.3138, 0.827 119.01 <0.001 0.001 <0.001
W =218.06 +37.833H, 0.152 263.66 <0.001 0.582 <0.001
W =966.29 +4.225C, 0.143 256.09 <0.001 <0.001 <0.001

W= -2215.39 +137.6304, 0.645 170.67 <0.001 <0.001 <0.001
W= -526.50 +111.991B, 0.542 193.79 <0.001 0.022 <0.001
W= -43.87 +0.962E, 0.725 150.26 <0.001 0.717 <0.001
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Tab.5 Classification results of weight prediction model
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