SR BE Y RS =23

Journal of The Korea Society of Computer and Information
Vol. 27 No. 11, pp. 157-163, November 2022
https://doi.org/10.9708/jksci.2022.27.11.157

Development of device for cat healthcare monitoring using Smartphone
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[Abstract]

In this paper, we propose to develop a Bluetooth Health Device Profile (HDP)-based smartphone
system to utilize it for early detection of urinary tracts diseases that occur a lot in cats. Therefore,
based on Bluetooth HDP, we developed a device and mobile application system (Mycatner®) that can
monitor cat activity, toilet usage, urinary disease, and health status, and evaluated its availability to
monitor cat health status. The specific feature of this system is that it can measure the number of cat
urination frequencies to identify abnormal conditions suspected of urinary tract diseases early, and
second, it can be tested with urine test paper and shared with animal hospitals, reducing time and cost.
As a result, it is evaluated that the developed device capable of wireless monitoring the urinary system

health status of cats is the first in our knowledge.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Cat Characteristics

nofole] W AL F2 Allo|A] BESICHL &
5t0| o]et Wste] 1ol S0l HojA ArFO]
wx| oron] =3 AlEe] %K E Alke Alsheet
© 580 FHS AT 4 9 7o LA i)
A0 ki 50] O 55 BRAIRQl S/do] ITH2]. o]
2igt §40o = 1ol Q=27 Agte] dg]Eo] Eo
ugole] BAZIE bR it W 2 9® SoM T
AJsle Agke moko] 312 @ 27 ASKFLUTD: Feline
lower urinary tract disease)o.2 WWHs}o] o] AgHS
710 BUEYSLT o] el Ul BA, £/IFH o

o Sofl tist A7 2olatAe] WAL F shijolct,

1.2 Relevant research trends

1ol R or te F=o vsh 5k 224 &+
Aloll Fefst7]of o2 olRstAYU 27100 AHstr] $ish
M o B e, 5 R AU 2 52 2
U 2 a7t Qo 2 vRis= 85 AlRolA uid
= At e S 58, 2P ARG BlE &Rl 59
7152 BRI A0RE 1190 e o] EAIE QI SHA|
ok A0HE gARAe FhAo] ulKL Bzt 2 et 1o
olo] 5}% 27 AFHS AHo] RAFE Aol AP

I}, o]AF 1golo] shi @27 gty YRS Aol
= HlolHE 245k o] S EaAtofA U
AlFolut @utd APPO] 72 HE5h
Qe B AEE Bl 22
golo] &5, A ol

‘Source (Oo]HE) & 7Y}
R))o A7Aste] BRI} AlA|
OtEZ 7i2ts o]gato]

A5t AAlE FE% Y
A ARG FHest A} gty
e ZUEIE & e EF5FA 7

RS o] gsto] 7igstal oA HlojElE &l 7t

|

fu
P

N
ﬂ) o
fu

bt
o ol
i)
Ry

fu
i
[>T
o
l'l r_l.;
i)
oo -
ol
ol

o &

o]
o
o
=]
10 rr e [> o2 orr R

(TRN
P
[e]
ru
)
o
i)

i~
i
M
o)
)
U oln

=)
|m
e

b

JI’E
&)
=}
=

=]
oS
e
p- o
rE
oY
~
>
N
!
1)

e
il
g
i
nd
b o
39,

=
rO
;2 10

dlm
ill,
=]
=h
n
o]
il
ol
o K
(o]
2,
L

11—

=
SR EQlete ATE »9sIgln) & As Bl Y
% @Hld APP Y AFR|= gol528(Mycatner®) o]2fil
HEstirt.

III. The Proposed scheme

3. APP development for cat health monitoring
3.1 Composition of development APP
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Fig. 1. A flowchart of the proposed system of Mycatner®

3.2 Evaluation of development APP

7 APPO] aiofolof] A THsde Bk sl
A AULE EZjAHE AULE oA Abgo] AA| ARgst
of 25 A 2E Fristtt. 1golo] =Xl 4E
mepd 125 £7]2 5h0f 3% 7HE= A E ol& AARE
4% Zze] 3 ol AE ANttt & 54 AR
H XY, 750 THEES A ARel] 452 Poti
olg th] 27 Xy} 0|5 A2lg Pk WAolh
[12). +59 ol Azkg Ateln nole] B uZo]
w2 2g 22 ANSIGT3). noole] U BEY =l

o

S Y3t 2Zo] mUEL B39] SINAL 4), 72,
5% = oUA|(HY] kcal)2 AMFSIICE ol2ieh S
Higto g 29l gxako = A § ooz 7|7Fe AASH
of E4 7IRF U9 Bd e AHEsigith AUlE E
A7 Aol AH(sle] HAl)st 274 ARE 5% 24

7Pl 821 52 2907t 2ol 2o ke 42
sP] Sls) ADKE ERAS Avte sbguo] st

912 1) 20% 0|5tz o}2 e} 20 o)y o2 TS A2
sfo] 7]50] WA] ojR2 selstick. ol nefols} &t
AL B K AULE ERPIS AULE B4R A
oAl o) Sold Ukt Zukg Elstoict, Aot 8}
KAl 90% T|uke]l AS= AW 20~45%0] Aol Ty

o2 AR oH o] A]RE2 McGowan 5{7]1} Yang

[11] 93 222 AT 2 5Hch AHZAARK] 9 vES
S Q)5 Al skefo] 0.22~0.063 g/mlo]l SigsH=
& AFRE ol &St (m2d AnEE 2fe&ete], B
A 14g/240ml; A A SPORTS o] 28] E4of T

A 20g/330ml; HA|Y kel = o TR 120/190ml:
opZEHa|x T2l ChlA 4.2g/190ml) 34 2Ao R
+ &5 Ea 0185t F 529] AlSIGitt. ADLEES 2
TR 20 2274, ¥ uH 227 55 JASHEA Algs)
o
R

_|== JZ oo rE 0|r1

CH(LGV35, LGAIAY, THatel / Z2=iA] 20 FE, AH9A
A OelelE), ARoR: USR8 AT 24710
2 THSAT AW NS B e AGAI9L Y
ofo]ga] AiAto] RRAYH O 2 2%&710 2 A|Fstct Ald
Wogs A¥ AAK o A R0l e SRE ©
UL AR 252l ofEEAlolds Sl AW 74*?‘]
£ Zgstct. Gel oJu]R|E APPOA A7H A
o Oo“é =7 OE]%% %}Oﬁ}@‘ﬂr FHeRE o
A PPZ &l AAtsto] 27 2t
o] —thl %}"Jo}?‘iﬂr 5 Al Bl 5292 ARt
017t & (sensitivity), E0] =(specificity), Sl
(precision) ¥ A&t (accuracy)S AASHICH ESE %
2] 54191 Control DROP LQ Urine Dipstick(Audit
MicroControls, 0]=)9] ¥d H &4 #F Al2F2 o€
sttt AWHAAR] 25F(URISCAN 10 SGL  strip,
Everything Birth LLC, 0= / HEALTH MATE
VET-10, @Hof|lzoto], thghal=y), Al 7]7] 35-F(72
Al S21, ZB=A] S21+, 7BHA] Z flip, A/3AAL dierdl
=), X 29 25F(LED =%, 352 72 Ao T
122] BH= Aldg 77 =T & 24819 AlFS AAA o
of tiet e, Bole, AUEE Aitstict

1ol T 35 VAL AIME ol&stol 4
Aoz 24% 3ot0) F4 ol AXRIHH 12 7|2
o] tigh 7HE =& Alktsta AR AiiE &5l 7S
AN £&5, £=0M 27t o]5egt AH2E ZAktstith
ol2{gt & o]&sh Aet 1ol AlF, ¥E 52 1L
sto] Atzoz sk Fed, A5 4 AYE S

ol
=

I HE

&7

_]
~
o

(¢}

ruﬁ N
gy

o |'|-| l‘lO

S
2 7t
=

_E':L

N

&

o



160

Journal of The Korea Society of Computer and Information

IV. Results

4. Application and implementation results of APP
4.1 Smart tracker
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Fig. 2. Activity measurement using 3 axial acceleration
calculator. (A) during 24 seconds, acceleration was measured
and turned into (B) velocity. By integral calculation, (C) motion
could be automatically calculated and (D) total distance could
be identified. Using these consequences, (E) total energy

(kcal), stride number including total distance could be
suggested. (F) these data can be displayed by setting a period

of time by week, month or year.

4.2 Smart toilet
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Fig. 3. Contents checked on the mobile phone using the
smart toilet. (A) the visiting time of toilet, number of
times for your cat during the day, and the amount of

time they stay in the toilet could be checked. If users set
the period as (B) monthly or (C) weekly, the average

number of visiting the toilet per day could be identified.

4.3 Urine test
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Fig. 4. The process of reading of urine test strips using
Mycatner® APP. (A) the product of the urine stick used for
the urine test is set, and the test items of each displayed
in order. Then perform a ‘urine test strip scan’ and (B) take
a picture by aligning the urine test strips with the box that
appears on the screen. The result is automatically
recognized and (C) positive items are displayed as
‘abnormal’ and negative items as ‘normal’.
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