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Fast Detection Method for Pig Head Based on Optimal Step

MA Li'? ZHANG Xudong' FENG Yankun' LI Yanchao' LIU Gang'
(1. Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture and Rural Affairs,
China Agricultural University, Betjing 100083, China
2. College of Information Science and Technology, Hebei Agricultural University, Baoding 071001, China)

Abstract: To improve the on-line monitoring rate of pig ear skin surface temperature and realize the long-
term monitoring of pig ear skin surface temperature, a fast detection method based on optimal step for pig
head was proposed. Firstly, five dynamic detection lines were designed to scan at the entrance of the
channel. Secondly, as soon as the pig entered the channel, the optimal vertical step size was calculated
by using the high temperature threshold and two vertical dynamic detection lines, so as to determine the
position of the frame on the left and right sides of the pig head box. Finally, the results of the comparison
between the high temperature threshold value and the temperature of the dynamic scan line in the vertical
interval were used to calculate the optimal vertical movement step, and then the positions of the upper
and lower edge lines of the pig head detection box were determined respectively, so as to realize the fast
detection of the head based on the optimal step. The video data of 40 pigs were collected and tested on
Matlab and C# platforms. The results showed that the average frame rate of the proposed method was
74.4% and 54.1% higher than that of the skeleton scanning strategy and the compressed sensing
method, respectively. Compared with compressed sensing and kernel correlation filtering, the detection
accuracy was improved by 11. 03 percentage points and 13. 82 percentage points, respectively. The mean
error of ear base skin surface temperature was 0. 235°C. The research result can provide technical support
for the integration of the automatic detection system of pig body surface temperature.
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Fig. 1  Schematic of thermal infrared image
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Tab.1 Description of all related parameters
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Fig.4 Adaptivebox detection schematic
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Fig.5 Initializing of detection area
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Fig.6 Flow chart of the proposed method
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Fig.7 Ear base detection effect

2 HREHH

R BE R T 2017 4R 7 A 6 H A 5T Kl
DLIE R G 0 I T IESE & rh AT o R SR TR
I G N A AR ATAE Y 100 3k R % (1A 30 ~
50 kg) A ARZL AN o
2.1 AXFEEESH

TR R R B A R, SR ST SA0RS 1
LT 157 kSR A Sk 0 R B 0y I P R

BENLEFE S 1 40 Sk [ SRATE ARSI 40 B
USRI 47 53T, AR 45 5 608 i Ji 4 B4k , I i@
A AR I B It 3 544 Wit XF X 3 544 i Y
AR S R AT AR E , S A Sk TR AU 4

K8 R 9 Sk A SCO7 ik A AT 3 1 Bl ot
Hh A A SR AR RROR

B8 4 B A o S T A% 3l i A8 fh s 2R

Fig.8 Effect of scan line with movement of pig’s head
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Tab.2 Comparison of tracking performance of

different algorithms
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