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Fast Motion Detection for Pigs Based on Video Tracking
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Abstract: Pigs’ motion data, such as daily motion duration, distance, speed, etc. , are important bases
for analysis of pigs’ health and performance. Manual monitoring is real-timely difficult, low accuracy,
time-consuming and also easy missing for human fatigue. It can not meet the requirement of large-scale
farming. Comparing with RFID (radio frequency identification technology) and sensor technology, video
technology for development of animal husbandry had a profound influence without physical contact with
animals. It was low cost with simple hardware deployment, which can monitor and manage large-scale
farms. A scheme for pigs’ motion detection was designed based on video tracking for capturing and
detecting a variety of motion information of farm pigs quickly and accurately. Firstly, color channel was
selected adaptively to identify field pigs. A target segment method was provided based on characteristics
of color and contour. Then each pig was fitted by an ellipse based on minimizing the cost function and
tracks of pigs based on the shortest distance matching algorithm. Extraction algorithm for four motion
parameters was proposed, which were displacement, velocity, acceleration and angular velocity. Finally,
experiments related pigs’ motion detection, such as pigs’ daily activity, daily activity patterns and pigs
daily behavior recognition, were carried out. Experimental results showed that the proposed channel
selection method could identify a variety of solid colors pigs; the success rate of adhered pigs’
segmentation was 92. 6% . The real-time video in Guangzhou Lizhi male pig farms was tested from

November 21, 2015 to November 24, 2015 from 09.:00 to 17:00. It showed that the characteristics of
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pigs daily activity, daily activity patterns and pigs daily behavior recognition could be manifested by the

motion information. Therefore, this scheme was effective for pigs’ motion detection dynamically, and it

provided a basic support for pigs’ health, behavior analysis and performance analysis.

Key words: pigs; video tracking; motion checking; behavior classification
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Fig.7 Successful segmentation renderings of adhesion
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Fig. 10  Statistical chart of drifts accumulation of four days

A Bf 1) BE B S i3 T HAh i B, T s A U7 X S
B LS TE R s i & 10a 10b X} L W 2 B4 0iE )
ZIERT 1 SHNEs) Z2ne, a2 S

1 S8 H O TG BR . xS0 A0 s 5 N A48 0
ZX 4 d 2 HAEHITE SR B WA 1) 8 H 11 .00—

12:00 75 BRAESE RIS , YOk HEME 251 ﬁgkifj_
AN EE,16:00 72478 HIRE, YOR VHEE 547
Z R AAERX A B, T BRAE LRI

UER 45 W], A FAS SO 2 T ) 8 iz
SIS RERS 1 B S LA AU W L H i
ZHLHE

(3) % Rl

XS 2015 4 11 H 21 H—2015 &4 11 H 24
H 09:00—17:00 jx 4 d #y)JH T J1 8 58 7 il =
SERPUBREA T 1 BT T 002 BB L 1k (fL 4
B AR ih) ”*i?ﬁ‘ﬁﬁ%ﬂﬁ%%ﬁlﬁﬁﬁﬂﬁ 44 B 19
BN 25 B, W X SEREARHEAT A Has sk, 15
PR A i S5 SR (AR s sh RS s I o
L o FIMAEEE o) o 1B BE 2 60 s,
FEHRHUT 24 19 608 iz s i B84 17 E Bl S 43
Betllpin 2y 20 s, SR ECH 25 9 760 iz 3 {5 B84 5
S K030 B 13 B 29 50 s, ILPR R 29 26 398 A
NI LEYSY Vel

MBS Kt £ REHLE i 3 Be A/ o il i
8, HoR eI GRBE A, R S A il B HLEA T )
g, WG R Sy i 2 I PN A Ao 23 26 1Y
BRI AHARER 8 48, 45 RNk 2 PR,

HIZE 2 70 # Al 45 A5 E AT 0 R AR B



%5 10 HH MBS AR BT TG R A Has sl s Ay i 357
K2 THRBIEMRE SRR IR 89. 43 % ; I 56 AN ER 1125 5 AH AR H
Tab.2 Behavior recognition rate % X 2 T RIS S E BAE R T, R R TE | T
FEASE W3 LS ik FEE 1F # F 1 0F 5 31 50 3R 4 312 66.90% Fi
A o ’ 74.45% . WVRHERE R L5 3 5 R B (G
U1 ik 28.28 71.72 0 N ‘o “L‘ T A=Ah -
B 1 AT 6.49 3.90 89, 61 Mo R E ) 2 RS A SCERR BB R RIE .
HUK 2 WS 100 0 0 AN ARSI A A Sk [ 18 ] F = 5% s il 3K
U2 WL 11.76 88.24 0 Wiz s fa B T1T Ao S nRs B2, (H 2 1k 3l Wy il 4
o
U ATE 2000 ’ 500 Tl AT B K B LT A, AR S0 R
UK 3 HEE 39.58 60. 47 0 o N o . D
B3 FE 4.17 2.08 93.75 WA, BB A E . R B B ARSI A H 5%
FEUK 4 WESE 71.43 28.57 0 YRGS AR BOR A B LAY AT R iR AR 2
U4 B 35. 14 67.57 0
WU 4 1758 7.79 3.90 88.31 3 4EHiE
WU S BEE 100 0
FEUCS Tk 12.82 87.18 0 WHIE T 3 F IR B 005 Rz sl s S P s A
e s
s TIE %09 ‘ %091 Tk MR RS T S AT B R R
UK 6 I 46.15 46.15 7.69 - )
Kok 6 1 11 33,09 6728 0 R LE SRR AR ST B 5 58 R4S BRIk A 45
B 6 1k 7.69 0 92.31 A HPRRB AR R Riz s s SRR,
U T HEDE 73.74 26.26 0 FENE DUARA B AL BRASCR S BE T X% R alifg
e o o SRR, R IRR T A 308 FUE 3 B i gy
(RY8 [TE . ‘ S S, N, N R 4 \ 4=
- 8108 1892 0 FAEME R F BRI e 6 s R S AT
k8 Wk 13.89 88. 89 0 U T A )RR . AN 5 2 B AR IE A
Fek 8 13k 2.22 0 97.78 RYE T iz 3l B R IR WERR 2, T A FRN 1 A
SRR IR 66. 90 74. 45 89.43 J‘Ej%i Hrj,ﬂaﬁ% KE‘I.%
& % X

1 GUO Y, CORKE P, POULTON G, et al. Animal behaviour understanding using wireless sensor net-works[ C] //Proceedings of the
31st IEEE Conference on Local Computer Networks, 2006. 607 —614.

2 JA KNS, PRI, 55 BT IR AR I W 2% B W AR AT R M R g vt [0 ). ARl T %41, 2010,26 (3) 1203 ~
208 ,388.
YIN Ling, LIU Caixing, HONG Tiansheng, et al. Design of system for monitoring dairy cattle’s behavioral features based on
wireless sensor networks[ J|. Transactions of the CSAE, 2010, 26(3) : 203 —208,388. (in Chinese)

3 AR, Trest, B ANRSMEF ORI SHAT]. BEURE5 AT RE,2014,27(1) 35 - 48.
LI Ruifeng, WANG Liangliang, WANG Ke. A survey of human body action recognition[ J]. Pattern Recognition and Artificial
Intelligence ,2014,27(1) :35 —48. (in Chinese)

4 s AT PR, . ORBHE T ROBLE T BIRLEAR LT ] BV S N T RE 201427 (4) 327 - 336.
HE Qing, LI Ning, LUO Wenjuan, et al. A survey of machine learning algorithms for big data[ J]. Pattern Recognition and
Artificial Intelligence,2014,27(4) ;327 —336. (in Chinese)

5 BB AR U IS BORTE AR B TR A P OB I LT ] BRI R4, 2014 (4) 237 - 41.

6 RXBILNE, fIARfE, ERPE. BET OB A 0 A PR IR S S AR I [ ). AU ,2014,45 (10) :258 - 263.
ZHAO Kaixuan, HE Dongjian, WANG Enze. Detection of breathing rate and abnormity of dairy cattle based on video analysis[ J].
Transactions of the Chinese Society for Agricultural Machinery,2014,45(10) :258 —263. (iin Chinese)

7 ZHU Weixing, ZHOU Jinjin, WU Yan. Gait abnormality detected of pigs based on machine vision [ J]. Applied Mechanics and
Materials, 2014 ,614.432 —435.

8 OCZAK M, ISMAYILOVA G, VIAZZI S. Analysis of aggressive behaviours of pigs by automatic video recordings [ J]. Computers
and Electronics in Agriculture, 2013,99.209 -217.

9 VIAZZI S, ISMAYILOVA G, OCZAK M. Image feature extraction for classification of aggressive interactions among pigs [ J].
Computers and Electronics in Agriculture, 2014 ,104 .57 - 62.

10 SHAO Bin, XIN Hongwei. A real-time computer vision assessment and control of thermal comfort for group-housed pigs [ J].

Computers and Electronics in Agriculture, 2008 ,62(1) :15 -21.
( %5 331 1T)


http://dx.doi.org/10.6041/j.issn.1000-1298.2014.10.040

%10 EMEHT A5 FETARLRPERR AL A9 T R PG BT 331

16

17

18

19

20

21

22

23

18(4) . 527 - 533.

WANG Pengxin, WAN Zhengming, GONG Jianya, et al. Advances in drought monitoring by using remotely sensed normalized
difference vegetation index and land surface temperature products[ J]. Advances in Earth Science, 2003, 18(4) : 527 -=533. (in
Chinese )

R, EMEHr, #hiF, 55 JET SARIMA BRI HE SR R0 TR0 ) ). A pUeA4R, 2013, 44(2) : 109 - 116.
TIAN Miao, WANG Pengxin, HAN Ping, et al. Drought forecasts based on SARIMA models and vegetation temperature condition
index[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2013, 44(2) . 109 —=116. (in Chinese)

A, EMEHT, XNRW], 45 BT AR HE RO B R R AN E EEA T HT R IRACR P —— 1. Bl 2 Wik i
255 REORALARL 1], TR AL RIS, 2014, 32(1) ; 236 -239, 262.

LI Yan, WANG Pengxin, LIU Junming, et al. Application of temperature condition index to evaluate the drought monitoring effect
in main growing period of winter wheat: II. Improved analytic hierarchy process and variation coefficient method[ J]. Agricultural
Research in the Arid Areas, 2014, 32(1) . 236 —239, 262. (in Chinese)

EMEH, HINL, PMER, S RET RO Copula BT T R M PEAEIFE LT ] AL 4R, 2016, 47(9) .
334 -340.

WANG Pengxin, FENG Mingyue, SUN Huitao, et al. Drought impact assessment based on principle component analysis and
Copula function[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(9) : 334 —340. (in Chinese)
IV, EMEHT, s, 5. AAUHEROR RS ECT B R se g [ ] Ol TR, 2006, 22(2) @ 22 -26.

SUN Wei, WANG Pengxin, HAN Lijuan, et al. Further improvement of the approach to monitoring drought using vegetation and
temperature condition indexes from multi-years’ remotely sensed data[ J|. Transactions of the CSAE, 2006, 22(2) : 22 -26. (in
Chinese )

SCHOLKOPF B, SMOLA A, MULLER K. Nonlinear component analysis as a kernel eigenvalue problem [ J]. Neural
Computation, 1998, 10(5) : 1299 - 1319.

B, BERFT, TR, % JLT KFDA BB 75455005k [T]. A AUMEEAR, 2014, 45(9) : 236 -240.

YIN Yong, XUE Junli, YU Huichun, et al. Identification method of electronic nose based on KFDA for different vinegar samples
[J]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(9) ; 236 —240. (iin Chinese)

ROMERO A, GATTA C, CAMPS V G. Unsupervised deep feature extraction for remote sensing image classification[ J]. IEEE
Transactions on Geoscience and Remote Sensing, 2016, 54(3) . 1349 - 1362.

GOUBANOVA K, LI L. Extremes in temperature and precipitation around the Mediterranean basin in an ensemble of future
climate scenario simulations[ J]. Global and Planetary Change, 2007, 57(1 =2) ; 27 —42.

(#5357 )

11

12

13

14

15

16

17

18

JABE, A, IXEhAE. ZHFE Camshift FI Kalman JEHE5 508 R REIRER[T]. | R4 ,2013(9) : 174 - 177,188.
ZHOU Yongjun, YU Shouhua, OU Jingying. Pig intelligent tracking based on multi-feature Camshift algorithm combined with
Kalman filter[ J]. Guangdong Agricultural Sciences, 2013(9) :174 —177,188. (in Chinese)

YU Shouhua, CHEN Zicheng, OU Jingying. Tracking algorithm based on multi-feature detection and target association of pigs on
large-scale pig farms[ J]. Journal of Information & Computational Science, 2015, 12(10) : 3837 —3844.
SRR, R, BRik , 48, FE TG Otsu A S8 BARFRAE X BRI 75 [T ). Al L= 2016, 47(4) .1 -7.

ZHOU Liping, CHEN Zhi, CHEN Da, et al. Pig ear root detection based on adapted Otsu[ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2016,47(4) :1 —7. (in Chinese)

OHTSU N. A threshold selection method from gray-level histograms [ J]. IEEE Transactions on Systems Man & Cybernetics,
1979, 9(1) :62 - 66.

KASHIHUA M, BAHR C, OTT S. Automatic monitoring of pig locomotion using image analysis[ J]. Livestock Science,2014,
159141 - 148.

BCERE, Smn, XN 5 4 5 T iR RE BARBRER AT AN I EE I 5E [T ] ARV HLb2# 41,2015 ,46 (1§ 1)) - 187 —193.
DUAN Yuyao,MA Li, LIU Gang. Target tracking and behavior detection method in piggery scenarios [ J |. Transactions of the
Chinese Society for Agricultural Machinery,2015,46( Supp. ) :187 —=193. (in Chinese)

FITZGIBBON A W, FISHER R B. A buyer’s guide to conic fitting[ C] // Proceedings of the 6th British Conference on Machine
Vision, 1995,2.513 - 522.

X HY, R, WS, 45 T B A S 1 B 7 BA T N RRAE SRR 5 0 M [T ). AR HLAR~- 41,2013 ,44(3) 1192 -
196,191.

LIU Shenlong, SHEN Mingxia, YAO Wen, et al. Acquisition and analysis of sows’ behavior before farrowing based on
acceleration sensor[ J ]. Transactions of the Chinese Society for Agricultural Machinery, 2013,44 (3):192 - 196,191. (in
Chinese)


http://dx.doi.org/10.6041/j.issn.1000-1298.2016.04.030
http://dx.doi.org/10.6041/j.issn.1000-1298.2015.S0.031
http://dx.doi.org/10.6041/j.issn.1000-1298.2013.03.035

