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Cattle Herd Behavior Discrimination
Using Mobile Sensor Network Generation Method
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Abstract. In recent years, smart livestock production has been attracting attention. On the other hand, pasturage is
a livestock management method that is expected to save labor for waste disposal and reduce rearing costs. However,
the grazing environment may not have the necessary infrastructure. In addition, it is essential to understand the
relationship between cows. For this reason, this paper introduces a method for determining herd behavior using a
network generation method based on mutual communication by means of communication methods that do not
require infrastructure. The effectiveness of the proposed method is demonstrated by field experiments and
simulations.

Keywords: smart livestock production, self-organization, networks

1. [FCBHIC

P, A~— MEPEIC L » THOBMERCRIEMmMEDIE
HEO—EBPREBEEN, EEOBEIF LR RAAK b TN
5. — 5 C, a0 A FE P oM ELE DO F H 1L, fAE =
A NOEREAMFETE A E WS ZEEHFERD 5.
i, —EEMS 720 15a LLEOJK KA i, #HEREE
RILHAANSEND. 2O L) RREZXFENOL ) ITE
WMBEDOA T ITPREESNTORNVRANEZLND.
FRFRBNTAEET 28 TH Y, FREORBFREORE
BB B WO MERARTHD. 2D, A 7
TINRERFENLETH Y, IR TRt %2 7]
LT 24BN L3y T — 27 RNEE e
2% (K 1 2HR) [1-5]. K SC TILER S iz 2 A R—%
Wiy hU—7 4R OB e RS B L, B

NWHEFIZHND DI v 7 ~L b AD & 7 OB % LT
MEREZITY. F2BOFOHNEZRE LI-RFEZIT
72OV Ia b= =0 LYIalL—a i {THI L
THIMEEZRFET 5.

B £ D BIRMEE AL 5 72D D P ERET 5. |t [ gAY
ZOFEE, TNEROFITTY T b S o AU 0O
TR EOBBIT G LR 5 b B Ok L oo — -\\,.\T_;;*{ y
BTy N U= ZHERT 5. SBIFHEIEOIMAU O 4O (5" 2s o NDWC
RO LA LA S ORIE R RS 5 = L T & D4 <, LA AN
Na—HNFy hT—7 KR LD, EnEn04on \ S -\;\\l P
—HNFy hT—s 2 ERADES LT, HAAKOFR 2 AN AN

v NU—=7 &L, BREETO (M2ER). ol Lic
FVHENOMEZERE LN OEREHRAATREET D, &

1 E IR
University of Miyazaki

(©2023 Information Processing Society of Japan

- \ +

2 By Ry U= 7T Y X AOHEEK



TR 2R
IPSJ SIG Technical Report

2. BEFEIOMBN

X 32T & K FOBBEMANOMHARFICE - T
BWRELZIREL, RAN—, 7L FOBEAE Ry h T —
I EET D FIEERET L. COFIETIEEEDR, gh

BRAN=, 7L ROERIE *y bU—27 OBEETD.

DIHEE LRy MY — 7 O FEICHTEIO R+
@%@ﬁ@%%%ﬁ5ikl FEOF v N U — T O

&Y, xv b7 2RO CHBMEEERT D Z &R
HRETHD. LLRBb, ZOXy MU —7 3 BEEN
TOLEDOE T L > T F R P —BARELRHD. D
o8, BATENC K o THAMICET 2RI T, *
v NI — 0 B EE, BHLAVMEETLILERD .

BARBNC T, BT A 40 DRI AREE & ID B A IEL,
ZOERE TS, XA N—LMENRD, B—I LRy bY
—J EREET AT OFERIRT B K3 I2BWT, 4k

HEOBEFHBENCB)DFEIZH LTA =52 %ET S

ZHICRIFLCEEZrRy FOF#E 1Hop FHEACHIE
My 5. CHEEENDHFRIH LT, DG ThoHC % H
KLU, CraIutEd %k L=l & C % VT, 2Hop & 72
Ry FCRERDD.CEa kDD Licky, M4 0k
912, 1Hop & 2Hop D730 %Rk, ClE CP~DBn
D% fii fian EEHTH.2NHDY A M EZRENT 1,

Tip1 & T2KIS, rdu—hnxy MU — 27 ORI ZRE
T2, Tz, T ZHOTRAN—ZEINT 55—
DIRA X1 1F, Ty PP TR HZWCIOu R 28R
END. 2D XA NR—DEETHLIN~ENTSH.Z2 1L
T, CPROT 0 &0, ry B35 0Ry hEHIRT 5.2
5 LTCHRUT 0 B HHT L, Chyys Tipay & 7258, 2
DClzy Tiziyk Vb E L EEN TS LRI Ly,
ETBH. DRI, FAN—FEBRL, CPRUT; 5 % FH
wagxf—wkﬁéifﬁwLﬁ%nﬁ%an@x4
NR—ZH 5 DEHIEN; = {r, 1} 720, nOa—H LRy
D= PEEIND.

W Frd B E 2 W CED - @EH#M (FB) o
MH 7Ly REMEINDFE2RINT 5. 6 FB NOF~
DOFEIRIRE & FB WO B~ B IRE A FB O
DA, 7 L RO/ E L TRIRT 5. B8R S 754 o
BRBEOR/MEZRD 7 L FE2RIRT 5 (K6 2R).

WIZHEOBEIC L AMEINT-xy hT—7 D&
KRt DRy NI =7 DA T F v A%ITH . Rk &
[FARD FIECTHEH LG R E HEICENDH > 25 Dx
FU— 7 OFMEELIT. ZHhICL Y 2E R S L
T bRy NV RMRFT 52 LR ATHEE 72 5.

BHRICT7 LYy ROBRRICE DB MITEICEK v T —
7 RERAC & D INLIRBESE OB TBY O MBI 21T 5 .

(©2023 Information Processing Society of Japan

"Tn - ™
CB Tl CB ™
/1 NN "-i
M ql) 2-:. i H M
! T / ' i ST
FB ‘! o l po
To I Tj
XK 3%y hU—7 OERK X 4 Cloi@(gBtk
M M
CB™ ol CB -
A \\:‘ CB | kl
’T'-l "Czl o rl //l /
B h) v \||
| ,'i‘j H | -
H i Ti H i - \ T g o
oo\ ’ | FB ! , m
T, W por
. Ty

K 5 A N—ER X 6 7L FER

3. BHYIC

ARTIE, FANRN—Z2PLETIEIERY hU—2 LERL
M ORARR 22 B35 B L, BTEIC4 R L o BB €
=X YUY AE. R LT BoBERME A
W —ANAFRy NI —IEE TNV A LERELT.
BEFEIFICHX ZTERO NI EZERICEIO R Y FU—2
FEENTETCWD I L &MR LT, RIS U B oa s
EHREIZTHZ T, fFoBENC LD Ry T —7 DAL
WIS T D2 N TE -, EHERNS 7L FORIRIC
L0 AOBFITEIROR v N U — 7T X D ISLOREED
HHINTETCWDZ MR L. IBELEZFIEICLD
HABRBE COF OB TR ER 2= Y v T
THZEMNATREL 2 0, BIERF O 55 T AMORESCAE
HWom Bl ombEEZLND.

SEXH

[1] Q.Lu, G. M. Fricke, T. Tsuno and M. E. Moses, A Bio-Inspired
Transportation Network for Scalable Swarm Foraging”, 2020 IEEE
International Conference on Robotics and Automation (ICRA), pp.
6120-6126, 2020.

[2] Y. Guo, W. Wang and S. Wu, "Research on robot path planning
based on fuzzy neural network and particle swarm optimization”,
2017 29th Chinese Control And Decision Conference (CCDC), pp.
2146-2150, 2017.

[3] O. 1. Khalaf, F. Ajesh, A. A. Hamad, G. N. Nguyen and D. -N.

Le, “Efficient Dual-Cooperative Bait Detection Scheme for
Collaborative Attackers on Mobile Ad-Hoc Networks”,in IEEE
Access, vol. 8, pp. 227962-227969, 2020.

[4] “O.S. Oubbati, M. Atiquzzaman, P. Lorenz, M. H. Tareque and M.
S. Hossain, ”"Routing in Flying Ad Hoc Networks: Survey,
Constraints, and Future Challenge Perspectives”, in IEEE Access,
vol. 7, pp. 81057-81105, 2019.

[5] D. Zhang, H. Ge, T. Zhang, Y. Cui, X. Liu and G. Mao, "New
Multi-Hop Clustering Algorithm for Vehicular Ad Hoc Networks”,
in IEEE Transactions on Intelligent Transportation Systems, vol.
20, no. 4, pp. 1517- 1530, April 2019.



