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Grazing Behavior of Herding Sheep Based on Three-axis
Acceleration Sensor

ZHANG Chunhui'?  XUAN Chuanzhong'®> YU Wenbo'”> HAO Min' LIU Feilong'
(1. College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China
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Abstract; Inner Mongolia is rich in grassland resources, and sheep industry is the main animal
husbandry in the autonomous region. The intelligent identification of sheep grazing behaviors combined
with GPS monitoring of grazing path can provide theoretical basis for estimating of feed intake distribution
in grazing area, grazing planning and grassland-livestock balance. Three-axis acceleration sensors were
used to design a wireless data acquisition system for grazing behaviors of herding sheep, and the system
can automatically collect the three-axis acceleration data of grazing behaviors. BP neural network model,
full connection deep neural network model and convolution neural network model were established to
realize the classification and recognition of feeding, chewing and ruminating behaviors of herding sheep
respectively. The experiments were carried out in a semi-desertification grassland in Inner Mongolia, and
the natural grazing Mongolian sheep were selected as test objects. The results showed that the average
recognition rates of BP neural network model, full connection deep neural network model and convolution
neural network model were 83.1% , 89.4% and 93.8% , respectively, and the convolution neural
network model had the highest recognition accuracy, and the adaptability and stability of the network
model was strong, which can meet the requirements of classification and recognition of sheep grazing
behavior. The feeding path of sheep can be monitored by GPS. The research result can provide
theoretical basis for ranch managers to formulate grazing system and improve grazing level.
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Fig.1 Overall schematic of sheep grazing behaviors
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Tab.1 Parameters of three-axis acceleration sensor
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Tab.2 Recognition results of grazing behaviors

based on BP neural network model
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Fig.4  Structure diagram of deep neural network model

for grazing behaviors recognition
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Tab.3 Recognition results of grazing behaviors

based on deep neural network model
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Fig.6  Schematic of modeling convolutional neural network
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Tab.4 Parameters of convolutional neural

network model
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Tab.5 Recognition results of grazing behaviors
based on convolutional neural network model
PUBIAT R UE EH V-8
REOMEE kA i BUIER/% PR/ %
KRB 1421 8 6 65 94.7
NELIg} 10 1465 46 39 93.9
e 8 36 1168 28 94.2
oAl 35 40 54 1571 92.4

HWEATH

4 BZ=HIESH

PR AT 5 O PR B AT R A
HAEHXR, BRBUCEMET £ 1 T2t
TFIEE , 454 F 2 GPS i 3 47 B 304 | i 4 4
I HAS B R R 1 X B 5505 5 3 7 ) A
A S BRI X W AT AR, iR s
TAIFRZA 58 hm? | OO [B) A R 4 4 2 B EE A
Y EH R, B P AN T ] & R R, i) R
10:00—18:00, M WA oK i, £ HHEH
R AN & 7 B, 2F O35 B AT ERE B R
3.8 km, 37 N 3 km/h, 24 55 B
6 km/h,

BT 2 e
Fig.7  Grazing trajectory of sheep

7 AT, 2F A 10:00—11 230 375 33 Fl#6
AR TR AE T e BB i & BB R O, 11.30—17 .30 SR B
ST AT R (B3] 17,30 LU X & B
Jrmsh, X FE A H EA N B R o YU,
PEPRSEIL & ML R B TR B — Bt Rl s | 3 Bk
J1HER e, e B AR AL 5 T 1730 J5, R
SR [0 7 BRI, P2 K T X ek G 2 3 3
WA RIS TIX A B AR R R 2
FURE R B 4 ) FH A R 28 X 48 A A | Xk
XA — BE 26 min B9 HUEE 15 5 kTR
ARG, AR 2] HOR B PR 2 3 Fhik
BAT NS, ST 25 Rk 6 i,

A AT R AR B UBCRTES R) R LA
I = e DU R B B oA, = O )
FIE P T P A T BRI



312

B I R = - 2021 4F

#6 BWRITHMESGIT 155 43Tt BP Bl 28 P 5 AR | 42 % e R B i 22
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