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Automatic Recognition Method of Laying Hen Behaviors Based on
Depth Image Processing
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Abstract: Animal behaviors are reflective of its welfare state. They contain important information that can
enable producers to better manage livestock. Yet it is more difficult in recognizing the behaviors of group
laying hens than other big size animals. Large numbers of hens, homogeneous in appearance, high
stocking density and variable body size all contribute to this situation. A computer vision-based system
was developed which can automatically recognize group behaviors ( distribution index, horizontal activity
index and vertical activity index) and individual behaviors ( feeding, lying, standing and sitting) of
group hens. The system consisted of a 3D camera that simultaneously acquired digital and depth images
and a software program that detected and identified the behaviors. The computational algorithm for the
analysis of depth images was presented and its performance in recognizing the behaviors as compared with
manual recognition was analyzed. The images were acquired at 5 s intervals in 10 d period. The algorithm
had the following accuracy of individual behavioral classification: 90.3% in feeding, 91.5% in lying,
87.5% in standing and 56.2% in sitting. The lower classification accuracy for the sitting presumably
stemmed to imprecise segmentation valve value between sitting and standing and sometimes mistook hen’s
standing behavior ( exploring in ground) for sitting which could be improved in later test. Hence the
reported system provided an effective way to automatically process and classify hen’ s group and individual
behaviors. This tool was conducive to investigate behavioral responses and time budget of laying hens and
facility design and management practice.
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Fig.4 Image processing for recognition of laying hen feeding behaviors

- AL BRI L

(2) B B HIEKRT hypaing = 0.2 em PR A
H 0o B RR DR B AR A 7 (HIR R ARk KR
ARG Sk (B e 255 2 KGR 3k 45 A TE (1Y
A7) PLEOK S T 245, & 4d 18] 4b 2258
WA BRAL BRI 25 T ooy o, 5 A 5
JITBCE 9 3 S-S 80, 43 I 2275 J 0 3 <7 i B A Y
VB R o S BOBUE SR 1 R AR O, A XS B B AT
RE I R % R G, ] e 3k 552 56 4R B, A F 5 b U 2y
B°5 29 ¢cm 21 ¢cm 1 24.5 cm,

(3) K& 4d JE— B AT RRIE 5 A B, DL 25
B /N AR 0 A3 2 & de, I FEAS Y X Sk
DX s 22 A7 22 X SR i i 1 0, qn et A R EHR
PEATRE 8], o 5l BN oy A . S8 T X SOR %
Ry DX AR 22 XS Sk AR XA (8] de ), PR AS ST 4
TR (4) o R Tk

(4) SRR T3k 09 BT A B R A1 208 i
hyyo YEBEE/INT h,, —0.5 BIXG K X BR AR 2 R (H
O, BIVA] RS SOk i X I E AT 20 B, A5 3 58 40 B
BOR AR 0 73 25 G Sk 2 Tl X I C (8] 4f) .

(5) ¥ A3k EE K C H i —HEAR D
(Kl 4g)

(6)¥ DTS FERLHOESH TN
disk 288, K/NHy 4) , Uitk — 25 04T 00 B 484, OF
BRI ARAR /N (T 25 183K B9 X8 3k % Jd IX sk, ot
TR Y i X B R OE A R R A
(& 4h),

1.2.3 0 0 Ai 48 ROt 58 07 vk
PR M 42 DX A/, AR SO R R LS Ol

ST BRI b A b TR T FIX
B AT 19 4 /T K B0 3 A8 43 A RO
=

D, = al

25
K D—25 i > F X EE XY 53 11 45 5L
S S5 i FE AT KBRS AR R AL
1.2.4 XY IEBREETHA Oy ik
W8 T 21w BRSO XA N 8 T b — i 1A
B EXG IR R S EAWR Co MG K T BR
JE D,  MEFIERE D,,, & XH

x 100 %

(i=1,2,3,4)  (5)

D,.,=AN(1-B)/A (6)
S Uk, = hy
Dy, = g (7)
ZhAi

KL A B—Y[7f_E— O R AT 1.2.1 45
JIT iR B AL B O oy A EHR G
SR HR Y R X 3 T X3 N 4R
hoy ey —— R E W PR PR R
0 B b T ) 1
1.2.5  ZEXG kA A AL Y )
i i T A Y B NG ERHE R ) DG B TR A R
(K5):
(1) 23 AR YR T B ER (] Sa) Hixg Hg
A il i A 0 X DR R —
FE S I A v T R T AR 0 AT P R L D i
FHANAT R 00 HA Oy o R I ok ke T 4G F)
HEAT Rxs HO $ B, AR SCRY 4R IO 35 O O ]
2 (8) LI T BB & 5 M XS S S (B 5b) b



513

57 WPE A 2T IR AR B XG4T R U5 159

(a) PALIHR 1A

(4

7\

e DI R A IR AR T 20

(e) Hor A IFm —{al (£) T 2 S R 3% DX 3

s¢'

(g) K% o> H 5 1y —{H & (h) FTA AKX LR BE

BlS XSG A A )

Fig.5 Recognition of standing, lying and sitting of laying hens
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Fig. 6 Examples of laying hens’ daily distribution
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Fig.7 Examples of laying hens’ daily activity
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