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Monitoring and Identification of Natural Mating Cage Breeding
Chickens Individual Behavior Based on Acceleration Sensor
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Abstract. Aiming to realize the automatic identification of individual behaviors of breeders in this natural
mating cage, reduce the systematic error of observation and sampling, analyze breeding chicken behavior
and understand the health condition of chicken group, a real-time monitoring system based on nine-axis
acceleration sensor and bluetooth wireless transmission was designed to automatically monitor and quantify
the individual behavior of breeding chickens in this cage. Wavelet sym was used to reduce noise influence
on original data preprocessing. According to the fluctuation of different behaviors acceleration curve, the
characteristic value of acceleration data was extracted and the K-means clustering algorithm was used to
identify behavioral features to obtain a stable clustering center. Distance comparison of acceleration sensor
and performance test of portable battery and lithium battery as power supply equipment was done.
Meanwhile, video was used to monitor and verify the five behaviors of breeding chickens. The system can
quickly and continuously collect individual behavior information of breeding chickens in this cage,
accurately identify individual feeding, drinking, fighting, mating and wing-flapping behaviors. The
average recognition accuracy of feeding was 94.31% , the average recognition accuracy of drinking was
92.53% , the average recognition accuracy of fighting was 84. 03% , the average recognition accuracy of
mating was 72. 00% , and the average recognition accuracy of flapping was 92.31% . It was helpful to
acquire individual behavior of breeding chickens without damage and quickly, and provide a scientific
basis for optimal design and efficient management of facilities and equipment.
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Fig. 1  Schematic of experimental data acquisition
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Fig.2 Data acquisition system
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Fig.5 Typical behavior combined acceleration curves

() EZPE2) (3) HE p BB /R AREAK £33,
Boaili 2 I BV~ BV N T e R 22 A R

1k
BiR
FORGAT I 239528 , e B % Al P K=5 P RAE ARG
B B RAR AR TG
HRIEHCHE PR AT G 5 i SR O K PR R RS
T BEEE B B VT DU LT ) o BO 4 S HAR AR IR s ey
PRtaRi 7 ¢§ﬁﬁ%4¢ﬁﬁ%%@
i Fig.7 Four position indicators of natural mating
AR OO E , DIE R A 5 b
LTS 200 OB S 2 R/ cage at bottom
x3 MEEERRFESERUK
FBrhoAE? Tab.3 Comparison of acceleration sensor reading
N and writing distances m
U FEWSY W2 T
: L= T
6 K-means 5 i B I LA 2 ’ :
Fig. 6 Flow chart of K-means algorithm ! 0-50 0- 60 0-55 0.59 056
2 0.81 0.83 0. 86 0.85 0.84
3 ?éﬁ'fﬂiﬁb ulit 3 1. 46 1.50 1. 46 1. 47 1.47
NRE l
4 1.60 1.63 1. 64 1.61 1.62
3.1 MEEHEXREERREBEFERNK AUHIK 1440 1200 12,60 13.00  13.00
T2 S A0 R A A Y S B R AR S T
RIARSESE I 4 A 4r B AT Tk e sy 32 SRR

DX — N5 i 55 4 i o o3 — 000 3k 2 4% ke A
T T , 5 2 O DU 00 AR S5 4% i ) AP BT AT Y
B SR 2 B o AR 52 08 i i 4 A i A I A
MINET Pros Mg de s AE S 1A RSN . KL
i o e DA 4 A i 8 ] TR B L A i

i AR e, 8 N 8 A AR AR B R R EE

T R A S A FL M A BE R TR R 295 5 h,
T S ] D20 3 56 o e A R Y 45 0 1
TS, 74 S TS L S A B R Tt 0 i) ke ek R A Uk
b IR T R . IR SR ISR 4. LD
PRBRV/IN, Bt A, (vl (] 4G o PRIk, SR P L el 0
Jubhofin e AL e 2R AT 1



512 EEE

e T S L A SR B AR B S TG A AT Dy I R 251

4 ERHW

4.1 RERHER
i1 (2) T FAT A 0 s A7 AE Rl
R B 5 ™ A IO 3 S I A T I MR R R /N

ek W X D 2R £ o R AT TOUAL B, 5 o 3 4 Ak P
IERERC S A E S N
4.2 FRIGA RS ELT O B A0 R A

ZA G0 ] LS I L 25 A 18] W7 3t 00 AR 0 AR 58
TP AGAPR LTI O, AL SR B VOK AT S R

F4 REESEEBIMERBHREIBFRI L

Tab.4 Comparisons of power supply to sensors by rechargeable treasure and lithium batteries
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Tab.5 Accuracy of breeders individual typical behavior recognition

1 —_ P ok s 13 3¢ i
WA BT OKERE/% UM BEEN ORGEE/% MRAR MR ORGEE/% UM IR ORGEE/% UM BEIR ORSEE/%
13:00—14 ;00 8 7  87.50 4 4 100 4 4 100 32 34 9410 2 8  25.00
14,00—15 ;00 3 3 100 9 8 8.8 6 5 8333 37 39 90.24 5 9  55.55
15:00—16 ;00 4 4 100 7 6 8571 4 4 100 4 5 80.00 2 1 50.00
oAzH 16 :00—17 ;00 6 6 100 5 4 80.00 2 2 100 5 4 80.00 6 4 66.66
17:00—18:00 32 30 93.75 11 9 81.82 6 5 83.33 12 15 80.00 1 3 33.33
18:00—19:00 11 10 90.91 10 9 90.00 5 5 100 1 1 100 11 10 90.90
06:00—07 ;00 6 6 100 1 1 100 8 7 87.50 11 10 90.91 8 7 87.50
07 :00—08 ;00 6 5 8333 3 3 100 4 4 100 8 10 80.00 2 3 66.66
08 :00—09 ;00 3 3 100 3 3 100 2 2 100 6 5 8333 1 2 50.00
09:00—10 ;00 11 10 90.91 6 5 8333 5 5 100 4 3 75.00 3 3 100
10:00—11 ;00 8 8 100 3 3 100 7 6 8571 6 5 83.33 1 1 100
11:00—12:00 22 19 86.36 1 1 100 6 5 8333 1 1 100 1 1 100
9H3H 12:00—13:00 12 12 100 1 1 100 5 5 100 4 6 66.66 2 2 100
13,00—14 ;00 10 10 100 2 2 100 9 8 88.89 1 1 100 4 3 75.00
14,00—15 ;00 9 8 8.8 3 3 100 5 4 80.00 4 3 75.00 4 5 80.00
15:00—16 :00 10 9  90.00 5 4 80.00 17 15 88.24 4 3 75.00 5 6  83.33
16:00—17:00 24 22 91.67 6 5 8333 9 8 8.8 3 4 7500 3 5 60.00
17 :00—18 :00 19 17 89.47 6 4 66.67 5 5 100 3 4 7500 4 5 80.00
18:00—19:00 21 20 95.24 22 19 86.36 3 3 100 2 2 66.33 8 7 87.50
P 94.31 92.53 92.31 84.03 72.00
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