AL 2 ) e
20254 3H

ok ok R o R

Journal of Huazhong Agricultural University

Vol.44 No.2
Mar. 2025,9~16

JAWEZ B AUE A8 ST 202 I 9 AR A St ik [T AR Pl k22241, 2025, 44(2) - 9-16.

DOI:10.13300/j.cnki.hnlkxb.2025.02.002

ETXWH-INZ REFERNEIGERBHNETE

B E 2, B 2 AR B IR kg

L AP RO X 3 T4, KR 430070; 2. R AL RATHA B RAHAEE ERE, KX 430070;
3 AP R AL K A3 8 TR, KX 430070

FE EEA R ARG i A v R (RS S 2 BN R BT R TR R 5y 7 A 2 e A T, 48 1 —
Fift 3 3 X -2 R 0 AR Ak X0 ARG 712 o 3207 il 2L ARG B U R Rt S0 PR, 6 TG IR 45 75
RIS 22 9305 53 H18 S R, SR N B0 23 M i MU B A 90 vk O e 0 HBRAR S . RIS IR A
3 R AR B B B SR T AR £ A0 5 U H R L B A5 8, AR Il b et 7 ORI Rk 46
SRR BT LLAMEMR LI 8 20 5T AT LT 5 BRSSO R ST RS 0 By 94000 s iR A TE VBT A
v T g 0 A ) S 28R 0T R 22 23 ) O 1.7800.3.26 96 ,3.2004 . 1.9200 F1 2.27 06, V- 45 K X i 22 1 F- P {E R
2.49%0 LRI R 22N 1.42 emo WFFEFRMT, A SCHE S B30 RS 1 A2 2 LM RN 4 A RS FE 2K, S g RUA R

ESE A SIS T Al AT A T 5

KEER B RN AR PR RS s B AL A s B

hESES S818 XERERIREE A

K SR R I8 AT DA 2 ) 2 S e L A g 41
M SR W R L AR KGR B BB 8 S i R B S
HORZS , DT R SR BORE R it AL G i A R
FOT B BT R RS R RO R AT
TP AL S8 i AR RO £ T v AN B 9% 0, LI HE fi
2O 7 vk 25 T B0 HON O N, AT R R A R
A R B v U P M

Bt & BL AR AL B R e & i AR i X
PRI BB AR B U R 2 R fE A Z R ST
r Stk 1R AT L S AH ML AR B AH HLSCEE R EE
L, DT P 5 T PRI b 4R U R AR R
S SRR 3 i A ML AR R (B R 5 2 F
TG P FURE A R0 52 ), 25 5 3 e B TUARE
15 5 38 3 VR FE AR AILARAS 1 TR B MR AE IR D 435 57
FEAE TR A5 B 25 1 2 3 IX 1214 3 2 Joy R P 4
BRLT T 00 R AR 1 o 20 RO B R 3 1 A T
AR 3R T i ST B 21 A1 Sk o R BUCH R BTR, BR 85 335 Il
o S HUE R R B BRI BE , 7F
YR G 2577 A 25 T o R AE 3 1 B D o

Wik H 9. 2024-11-29

XEHS 1000-2421(2025)02-0009-08

FABRI AT IR B R B R A RO T e
PR A A RO i R A ST A X D . FE T UL AR
FEA8 OB E A LR BOR B2 15 8, R L0/ AR AL 3R
WU RS BRI R R 58 B SE R B
S S TR R SEU SR )y 2, B A6 M Rk Fp
B RS RS SRR
1 MR ERE
1.1 BEBRREREER

Wit —FiE R 2R EMGOR S 4 B fs ER R
SEREH TR I A ol i A SUHE SR MG RS L TEER
A LA AR EE A AN 1 BT o

PG SR AR AR H AL 5 21 A AR AL OB H AR BL S AF
it 55 2% , W H ML 2L AN HLAK P B I 22 2 7
Mg vk IE B b 24 2.4 m AL, ZLAMARLELS R 3
HOLHL LT640PH, KA 4y #1458 640132 % <5124
=, W H AL S CAM-ARO0135-3T16, 1% Z 43 ¥t
N 2 56018 F X 720183 o PRI A M s Ay ik DU
ol ) 3l 05 Sl 30 3R O o A SRR S W A U

AT H BT AR B A E KL I0(2022021302024853 ) 5 A 35 B B R AR & BOBT Ak B (HBZY 2023B006-03) 5 48 Hp Al K2 -

[ B2 BRI M 3 R AL 5 T A AR 2 2 100 H (SZYJTY2022031)

JEIB , E-mail: 1069580244(@qq.com
WARVEE AR 4L, E-mail : xudihong@mail.hzau.edu.cn



10

LS A AN o

i %44

W

1. A5 I 5E 3 Breeding pig measurement station; 2.LoRa il {7 Lo~
Ra communication; 3. ¥ il i Control box; 4. 17 fif Il 55 #% Storage
server; 5. fM G T Supplementary light; 6. Z1 4 #{2 4X Infrared ther-
mal imager; 7. X H A4l Binocular camera.
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Fig.1 Platform of pig image acquisition
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Fig.2 Work flow chart of pig images acquisition

A 215G Infrared image ; B : BUH ZERLE Stereo left view ; C: X H 47 #L &l Stereo right view.
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Infrared and stereo images of pigs
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Fig.4 Pig target extraction with infrared image
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Fig.5 Pig head tail segmentation
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Fig.6 Analysis of head and tail convex hull
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Fig.7 Analysis of convex hull of pig head
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Fig.8 Schematic diagram of body scale measurement
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Fig.11 Body scale variation diagram
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Abstract A non-contact method of measuring the body size of pigs based on stereo-infrared images
was established to address the issues of common color images easily affected by environmental lighting and
depth images prone to producing holes in the process of measuring the body size of pigs. Infrared images
were used to extract foreground of pigs. Ellipse fitting and projection difference methods were used to seg-
ment the head and tail of pig. Convex hull analysis and symmetry testing methods were used to select the
ideal posture of the pig. Stereo images were used to obtain depth information of the pig, and a homography
matrix was used to fuse the advantages of both the infrared and stereo images. A method of measuring the
body size of pigs was designed based on these. The results showed that the contours of the pig extracted
from the infrared images were clear and smooth. The algorithm of selecting ideal posture had an accuracy of
94.0%. The average relative error of the measurements for body length, body width, hip width, body
height, and hip height was 1.78%, 3.26%, 3.20%, 1.92%, and 2.27% , respectively, with an overall av-
erage relative error of 2.49% and an average absolute error of 1.42 cm. It is indicated that the algorithm pro-
posed meets the requirements of accuracy for measuring the body size of pigs. It will provide a feasible solu-
tion for continuously and automatically measuring the body size of pigs.

Keywords pigs; measurement of body size ; homography matrix ; data fusion; posture detection
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