creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

4Apste) B TER
0

ALnT 4 A

IMU 718t gJjojg]& Yulo| A&
83 gHAL qFF AR AF

20169 8¢



IMU 7|5k gjoj2& Hujo|AE
83 gHAL qFF AR AF

Experiments of Canine Behavior Cognition using

Wearable Device based on IMU

o] £F-2 T3 MBS BTEROE ST

2016d 5€¢



o
of
19
ok

T ZA)S =235
XAERS] HG=E S QlF
T g ?J.’l_. ‘].
1 A

d

A9 4%
Y 9t
A€
7 A
A€ L
4 34
20163 6¥

!
H!
2
£t
R
)
£t
o



AL AT

ALE AT W e

A2H AT T e

A3 floie = Huel A~ A 9 44

AT QO i
A28 ASE A

A3 ANAE T

A4 A D AT

A1d s AA A 2A

A5 A2 B FF AT
AT B e
A2 FFT AT e,

A2d BE AA AH A



37

!

o
m

A

39

M
S|
alp)
T



o

NN AN NN

5

SE Bl theh RIS FAF L, 1
A R AofHE HHkol A W, 5
HFE A s B AFED AT s 26
TEAES ARET WA e 9 A 24 26
33 A A NM L QIAE i, 33



CTLT 1D FIRDAIK oioviiiecee e 6
<1¥ 2> i4C Innovations Inc. & VOYCE .iviiviiiiiiiecieieeeceeeeee e, 6
<29 3> A A (F) D FAR] BFEol AREE FREF(F) . 7
<29 4> F4o] 7Rk qF A2 A ZFF e, 7
<71¥ 5> IMUZIRE glojels Hmbol A AAl L, 9
<29 6> Ao E AAE ZET T 10
<IHE 7> P EE BEAA AA e 12
<I2¥ 8> Rt F= FEAA AL T4 13
<719 9> Accelerometer ¥ Gyroscope? WaF A il 14
<I1d 10> 133k AgR dolelE dulelAE 283 txa A9 .18
<29 11> W 3% W OAE B e, 19
<28 12> 132k A dolEH ZE, Sit v, 20
< 13> kol Q= AL EF o 21
<™ 14> 133 A dloly] 2=, o el E L 21
<719 16> 13|12k A9 dloly 1d=E, stes Bl v dH L 22
<A™ 16> stga B T2 APAY EF 22
<18 17> 132 Ad o]y 23, Lie on side .oovvevveeveeveeeieeieenne, 22
<29 18> do& 79 Qv APALY EF e, 23
<% 19> 132k Ay dlolE 23, Walking ..oocvveeveeeeieeeeeeeeeeneee 25
<I¥ 20> 23 e HIAY EF e, 25
<29 21> 132 A3 dlo]E 2, RUNNING coveeeeeeeeeeeeeeeeeeeeeeeeenn 26
<I2d 22> 22 AR Hufol A5 A9 dixd A 27
<2 23> HF APAE vl A (3 2 AEE (F) i 28
<1¥ 24> K—fold Crss Validatione= 9/$F misclass ZZ3Z ... 29
<71% 25> Pruning= 33 thx72] Decision Tree ...ccccecvvveneenn. 30



.31

<1¥ 26> 3xF A



ABSTRACT

An Experimentation of Canine Behavior

Cognition using Wearable Device

Ahn, June Young
Department of Smart ICT Convergence
Graduate School of Konkuk University

In the recent years, the number of household with pets is
continuously increasing, and as the result, the size of pet industry’s
yvearly revenue also shows a radical growth. However, due to the
busy schedule of the owners, pets have hard time communicating
with them. One of the biggest worry of the owner is leaving their
pets alone when going out of the house. There has been an increase
in the concern about the health and feeding problems, a change in
exercising pattern, and an increase in stress of those pets that are
left alone in the house. Pets that are often left alone in the house
lack relationship with people, and therefore show symptoms for
separation anxiety and depression. To overcome such problems, the
pet industry is now focusing its development in the pets’ healthcare,
location—tracking, and remote—caring systems. As services that
combine pet industry and ICT are being spotlighted, people are
willing to communicate with their pets using such services.

In this research, we selected the direction of research based on the
pet’s behavior recognition as the first step to the healthcare and

communication of pets. We specifically focused on researching and

Vi



building a wearable device for a canine to send and analyze received
data to sense actions taken by the canine, and proceeded by putting
the built device on a trained canine.

This wearable device for the canine’s behavior recognition can
sense up to six actions including sitting, walking, running, lying down,
lying sideways, and lying back. The device senses the location and
the angle of the neck, compares them to the classified data to
classify the action, then sends the analyzed data to mobile system.
The mobile system then analyzes the received data points and
converts the data into an image to be accurately shown to the user.
This image is live and is shown to the user.

Canine’s behavior recognition experiment is proceeded in three
steps: first experiment that classifies and analyzes the data after
putting the device on the participating canine from the control group,
second experiment that enters the analyzed data to assure correct
actions, and third experiment that collects data from the real pet
canines from the experimental group.

The behavior recognition method shown in the experiment using
the built canine wearable device is capable of recognizing the
complicated change in behavior more effectively than the human is,
and therefore is anticipated to apply the same method for fast

detection of separation anxiety and health care of canine.

Keyword : Human Animal Interaction, Wearable, Interaction, Canine Behavior,

Behavior Recognition, HAI
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