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Fig.1 All parts collected by breeding pigs
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Table 1 Statistical results of the models

BB PIGER A LR R P
Prediction Train Cross validation
model R’ R’ R’ RMSE/C MAE/T
LSSVR 0.712 0.633 0.639 0.133 0.110
SVR 0.687 0.571 0.515 0.139 0.114
RF 0.895 0.457 0.459 0.147 0.120
RR 0.704 0.562 0.568  0.132 0.109
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Table 2 Statistical results of the model after adding variables

Hahniy7As # Adding variable YI1Z4E R* Train R* ZXIAE R* Cross validation R? - WA Test
R RMSE/C  MAE/C
FLAh7E i Basic variable 0.712 0.633 0.639 0.133 0.110
{3 B; Basic variable+B; 0.715 0.620 0.626 0.137 0.112
1N G, Basic variable+ G, 0.761 0.665 0.664 0.128 0.107
{in E; Basic variable+E; 0.748 0.667 0.691 0.125 0.105
{0 T, Basic variable+ T, 0.789 0.691 0.701 0.119 0.102
M G,.E,.T, Basic variable+G,+E+T, 0.827 0.742 0.773 0.106 0.090
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Inversion of core temperature of breeding pigs
based on local infrared images
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Shenzhen Branch , Guangdong Laboratory for Lingnan Modern Agriculture ,Shenzhen 518000, China

Abstract To obtain the core body temperature of breeding pigs, a total of 108 female pigs from three
breeds, Yorkshire, Landrace, and Yorkshire X Landrace hybrids were collected. A handheld infrared ther-
mal imager was used to obtain infrared images of 11 body parts, including the eyes, ears, neck, shoul-
ders, front back, hind back, rump, tail, genital area, hindquarters, and abdomen. Environmental informa-
tion of the corresponding pig farm, including temperature, humidity, and wind speed, was obtained
through temperature , humidity, and wind speed sensors. The data was divided into training and testing sets
using a nested 5X4 cross-validation method. The preprocessed data was then used to build quantitative
analysis models, including the least squares support vector regression (LSSVR), support vector machine
(SVM), random forest (RF ), and ridge regression methods based on infrared image processing technolo-
gy, as well as the local infrared imaging and environmental factors of breeding pigs. The LSSVR model
was determined to be the best-performing model with a coefficient of determination (R?) of 0.639, and the
root mean squared error (RMSE) and mean absolute error (MAE) were 0.133 and 0.110 °C, respectively.
To improve the model’ s fitting effect, four possible influencing factors, including pig breed, pregnancy pe-
riod, estrus, and sampling time (morning or afternoon) , were added. The results showed that except for
pig breed, other factors increased the model’ s performance by 4%, 8% and 10% , respectively. Finally,
the R* of the optimized model was 0.773 with an RMSE and MAE of 0.106 and 0.09 °C, respectively.
These results indicate that adding pregnancy period, estrus, and sampling time as factors can significantly
improve the model’ s fitting degree, making it more accurate and therefore useful as a factor for core body
temperature inversion of breeding pigs.

Keywords breeding pig temperature; infrared thermal imaging; One-Hot Encoder; fast detection;
smart farming
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