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Study on linear regression model of pig carcass
weight prediction for grading online
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Abstract ; [ Objectives ] In view of the fact that the backfat thickness of pig carcass is still measured manually in most slaughtering
enterprises, and then pig carcasses are graded manually according to their weight and the backfat thickness,which results in such
problems as labor intensive,time-consuming and high risk of disease transmission between humans and animals. This paper aimed to
establish a prediction model for pig carcass weight. This model could be applied to predict the pig carcass weight and automatically
grade pig carcass by using image processing and other technologies to obtain relevant parameters of the model from carcass. [ Methods ]
Twenty pig carcasses removed hooves with weight 50-90 kg were selected respectively in the three periods of 14:00-15:00,15:20-
16:20 and 16:30-17.30 after pig had been slaughtered within 15 min according to standardized technology. The models for pig carcass
weight prediction were established , optimized ,and accuracy verified ,on the basis of the measured parameters of carcasses’ three widths
(L;,L,,, and L,) ,length(L, ) ,backfat thickness(t,,,)and weight(w). [ Results] Test results showed that,by using weighted mean value
of carcasses(L,)instead of ¢,,, ,the carcass weight prediction model of w=4.05L,+0.45L,~116.32 consisted of L, ,L, and constant, its
correlation coefficient( R*) increased from 0.48 to 0.96, and significant coefficient was 0.01, and the prediction accuracy reached
94.16%. [ Conclusions ] The accuracy of the carcass weight prediction model established was further improved compared with other
models due to reducing the error of the width by using weighted mean value.

Keywords : pig carcass weight ; characteristic parameters ; prediction ; linear regression ; model
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L; :Horizontal length at the front leg;L,,, : Horizontal length at 1/2;L, :Horizontal length at the hind legs;L, : Carcass straight length;¢,,, : Back fat

thickness at 1/2;y,,y, : The vertical distance from the measurement position of parameters L; and L, to the bottom of the carcass.
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Table 1 A,,Z_,..,T; and W, of pig carcass width calculated by factor analysis

w4y AR (A,) WL RE(Z i) BRI (T FLEE(W,)

Factor Characteristic root Standardized coefficient Score of factor Weight
TBBANEE K (L) Carcass width at foreleg position 2.24 0.95 0.63 0.37
Ja BRAL R (L, ) Carcass width at rearleg position 0.43 0.73 0.49 0.28
1/2 AbEEK ( L,,,) Carcass width at the middle position 0.33 0.90 0.60 0.35

2.2 BEREEEMNERLE R
AR S G IR A SRR R e e RA(R®) Je PAEANER 2 7R . AR 2 T LA Hh 4 AR 4 o 13
DR AR 1 P R AN, R 0.48 5 F A 3 b B B L5759 B AR 2, Fop e R 50K 0.95;
T 3 AR A e AU AR RS 3, otk e REUR K, 7y 0.96; & BALY P HE AR T 0.05,
Wi TR rh & 4005 24005 I 1A B B 1 AR G
x2 HREETMNERLESHER
Table 2 Fitting effect of pig carcass weight prediction models

AR AT PUE REL(R?) P
Model for prediction Fitting equation Coefficient of determination P-value

w,; =0.69L,,,+0.46t,,,+0.73L,-42.41 0.48 0.05

2 w,=1.79L;+1.13L, , +1.15L +0.45L - 118.83 0.95 0.03

3 wy=4.05L,+0.45L,-116.32 0.96 0.01

2.3 IR ERNER AR

ANTFI S B8 20 5 P ] i 00 A 18 ) 1 S8 A X6 3 L 58 22 L 38 O AR iR 25 R R T A5 R gk 3
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R A 172 AbREHC (172 Ab T RER B T AR IA AT AR RS 1, L3 2 00 F 4 bl i 22 R AR i 25
Yrge R, WO AER R B A%, HAE 518 0.24% 8.36 kg M1 75.74% , iR 3 ARG INACMECE 172 4b75
VL B 5 5 MR B A HUA B AR A RS TR 3 ) LS S804 o 7 43 L 1 2 AR O MR a3 2 40 /D | 000 o 1 e fe
HABES> 9N 0.08% .2.25 kg F1194.16%
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Table 3 Error and accuracy of pig carcass weight prediction model

B Ba e TAHATT LR/ % BREE A METE/%
Model for prediction Fitting pig carcass weight equation Mean absolute percentage error Root mean squared error Accuracy
1 w, =0.69L, ,+0.46t, ,+0.73L —-42.41 0.24 8.36 75.74
2 wy=1.79L+1.13L, , +1.15L +0.45L -118.83 0.11 3.35 91.42
3 w3 =4.05L,+0.45L,-116.32 0.08 2.25 94.16
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