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ABSTRACT

As a person’s life expectancy was extended to 100 years of age, interest in health increased, and at the
same time, the number of people who tried to exercise regularly to maintain health increased. However, in
order to find an exercise that suits your condition and to know whether the exercise you are currently doing
is appropriate, you need the help of an expert, and you need specialized knowledge. Therefore, in this paper,
we implemented an application that the user can monitor by measuring the user’s heart rate during exercise
using a healthcare wearable device and calculating the exercise intensity from it. In addition, it is assumed that
the application user is used for the purpose of maintaining minimal health, and feedback is provided to the
user so that the average person can perform the medium-intensity exercise at least three times a week

necessary to maintain health.
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Fig. 1. Heart rate graph in Rest

~

a2 2. &% A Ak =
Fig. 2. Heart rate graph in Exercise

/\\ ' A
IR LA AN A RV

[ WL W "
v LV W V\\/L

Vet

RS 71555 gt olu Qojx)= A7) Als= AC
433 DC Ao o] Fofx]=H|, AC A2 i
&) Wsle|| w2 Flo]al DC AR 3ot *ﬂ
ZAel| gt W-so] =4 Frolth dpx|Rt 37543l
Qlo] Wl DC gre| #AFsHA ¥hg-3lay, Xﬁl?—i 1
PPG dHloE|® W=} wlelx 7|22 o2 PPG d)
oEl= o] z%71 el 225E ARk Ak
dlole] mgh Zhe] Wsp) 2& 4 el ¢ick

wEpA] E AgelA= ARk dlolElE floE A
o|gk AT motx 1% Hlwrt 7 2 4
ukpE o3k Karvonen 32l ¥-& 531 At
2 AAsidek a1 1 2 a9 298] 2| =E ARk
gl 315 gk TeE e wWslsle] Al wgich

j_al 3 1?/] 101]/11 J,].;d-g A]H]—A‘:,] ]5%1
Hz= vepd Zlo|vh 13 4= 13 29 ag=E
T Wgt mpolk 17 394 7H Wl &
A% A== 80 bpm o]t} 2B I 40014 7} A}
wel 34 A= 110 bpm o]tk o] F 3k
W38} Karvonen 3-2]el] ¥l.om Alvk= 80 uf :.:%1
ZdEa= 0.0410] vhear, A 1109 wi= 0.2919
+E 74Tt ARk oo} 2h- wiro g AubeE
T3l - AEE Ak, AR R HelE 4 3l
= NEAC IS ANtk

T

g

A r‘/{‘
A /) | N )
/\\ 4‘,‘/ \\\ wﬂ// I \»/A\-\\/_f«\jv\,\l
\ )
\m/
J1t h T{ M I M‘H{HH’HMHJHM PR
22l 3. oK A AN 94 e
Fig. 3. Heart rate Count graph in Rest
™~
\ c/\ I e A
/ \N\”\;«L‘/ \Mwwfx\ P o I\
v WS

HearRate : 110

el

««««««

J2 4. % A A Sle o=
Fig. 4. Heart rate Count graph in Exercise

347

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-02 Vol.46 No.02

II. OO & ¥ 7

3.1 offZZ|FH|o|M MA|

B Aofr]= F3g oHE_a]ﬂ]o]x o] Fx AdAe
sl 7]k flolelE tnfe]= SAINB AlellA]
AR V19 Al ARSI VI9E 47le] 533 Al
Mg AHslel T Haal PPG 3 S,

o Ze]A o] 71 EAQ Fxo} E2 A E=
4 s, 634 Ak Aejel thule] sl efEelAlo]4l
A

A BEF5F2(Bluetooth Low Energy)< 3l

of rlo M

P, tulelx~z e Ak dlolelE ]k
A5 Karnovan 3418 &-88)4 &5 7
Akl

3 FAE Ak dlelEl 25 F
alal, AR 52 3k A 5

)

[t
iU

A
Py
ES
=

~
r:i'

i
Y
o

S

1

=

N
[t

AnsL

_&

il

#lof2iE cjuto|~

MY 25 Iy

a8l 5. dfEEAleld &
Fig. B. Structure of Application

| Lol g3, ciutol= 9z |

a8l 6. eiZEAeld M=
Fig. 6. Sequence of Application

348

L5 ¥R 5 glek B Abeke] 9B Al St Al
TE 75 Ak, 2 s Al w4 Al
0.0~0.19] =27} vfehdr}. T3 7] faka
oo T HW 05~0.6° A7 AxkErk
AR olERAlIA SRS SR Y eAES
AAte R W o glom, 5 A 471 0.8
< oMl = o2 s soR QA3 1
A Ee® s AR e A s
= sloks AR vebd

TS TR &5 AT 5 ST &5 A=
oF 24 Alzke AARiel ol A v eas v
/‘V]E HojFErh BE % Hx oS AMSHE B

<= A 3V SR 5 Slvk e Hade) A

7 4AE Sl o)1, Al A5 sk o
ol =2 o] gIel), TR SR B
RREL geIsta 71 S517] 9% SR 02 Abgiel
Ao RS e e R A B 3
o= gt} of ARRA) HAdke] A7FS- ]zsL ES
SlEE F=ule g a2y e wE

35 o9 FAE f40 2ES 08 ol AT
7ol BaAole), Webd e s £5 A7)
& 74 vlolHE ARgste] 5 33] 304 o T

n

1-1'1

Ho
%
Nt
J
i
+
s
1
i
)
o)l
)
vy

3.2 ofZ2lAold 7
ofZe]A o] Android >3 AAE 7EoR
Agie. & Q7 H45HE 2H R Folur 4}
gaje] A BlelelE sk, muelshel 25
Sxeks yunl 3 4 9l ol FEFk= o] A
olc}. uhebd Hagkel 7Rk Falsisick
el 3 shel iz AkgRte] Lol g qleinbizrk
ARAFS] vle]i= Karnovan 3-219] 713k 718441 4l
Azfoln g dpHog oqo%o]; 3= A Ho)7] ujfo)
3 s a3 73} Rk
ol sleen 5 ol S A ot
+F AEE %‘*PLE Holq=
[e) 1:! 8*]’ 71-013%

)
E 298 Aol 2T 4 e MESE T4
o] gl

27 skl £ A% v 2G4
sprio o) wshe 18] 9} e} AME HolFE
G Aol Elvlel szt A el
S g welel 7k AN Tela A 1 Be

www.dbpia.co.kr



r
Mo
>
A,
&
j
o,
o
<
Ho

T A= RUEE el of A

Ltol(Age) : Llel(Age) : 25
1 2 3 @
4 5 6 22
7 8 9
0
I (] < I (o} v i

22l 7. el 99 sk
Fig. 7. Ul to get the age of user

cflolet 2% 3., 25 4500
25 A% 253
11} @] & 1l (@] <

1%8 Uﬁ‘l‘“‘léi"‘i7 %Ejlil—t\'i
Fig. 8. UI to show Heart Rate and Intensity of Exercise

dlolel & WA = 5 e E Hoiee fo ¥4
ode] “Hlole] FAF. ellA] “ % A x"E WA
ek 1 o) Follis FAS fAIshEA 13} Al

L 2xln s gk ulE 2% A7HS HolF=
F;“/\EH _<,L£ ];g( H]E aag]_—; /\]H]-/\ q]o]
7k A7) Aske AR Azl Azt
mRete s dlole] $Alg Alojabe £ Al HlE
& 54 B wE 9% PAPR Ealde] vkl
T oA & wlhis “E Aoz ME EA

o] wiic,

25 4% 25 85

a2 9. 2] spin Ag s
Fig. 9. Initial UI and Running UI

> < AZE

Fo
ol
>
v

=
< B5ZE 28

>

Ho

<
<

25 2E 04(B2E)  252%:08(2%)
25 =% 25 3%
38 10, $% % AL vy

Fig. 10. Realtime Feedback for Exercising

358 A1 Foll At obd 25 st 4
& A 19 107 Ze] 4| % Zdert s,
WA QA ERT 8] W A AL
2 FNE o Pt A2 ofedde] 9lS - 9lerm
2 W] Mam g phEele baich AHAR:
AAZEe 2 A 5 AEE spetsla, 2RleAl 2
£ S RS 24 2AT 4 ok

E Aela] gk i P AR AlESRE
Zeopoxa©ollA] 7Iket «==]r]-x27] &) 9fe] 9l
o} 28 1148 gejda] &5 A7E % Ag], 29
= T J|EAH9 &% AHRE noFo) U &%

g HelFE 715o] glo] TR $E0R U
el ¥k

wl2bA] Karvonen 32

8 ol gate] SESE Abg
o] £ RS AL

HoF, o]F 7MHEe

349

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-02 Vol.46 No.02

Q aill o1 @ 12:07

Zeopoxa Running J

s wmll

00:19:11
4._72 14.3 2:71 7

VERS-CHEZ-GROSJEAN

2l 11, Zeopoxa®] H|7]-27 &37] o
Fig. 11. Running App of Zeopoxa
2T 5 AYE T % A k97 e

1004 Aei7} Aherin A7 el el Q)
R I S E R R EE R
fAI3l7] S1aME Aot o] 7P B4al
W, 2% $5e Wy el A ¥ 2
o A8 AT T S AT
gt $EE 03le] F5 2AE opk

70‘% 2319 ;A= BT E °]‘:]r s
Eu

rﬁ fo o ox

)

|

>~;
= {0
[‘_u\‘ rﬂ

o] 5 g 57}6}@4 b lﬁﬁm 451 1%
Z9 Aol AT §AFE 4= 9lon, o] A
& ARl AL 248 42 slelstan el b

5 e 2k

ohE 91A)9} vh W] e AsAle] Sl
23 thilelse] SAe 24 el AEA G
oA AR o2 el & g A7 sIgiek
b Thlel B Bal A Aeldel P
sfeta 5= 9| Slgtek. sk ApaLe) Al shered
P ole W e £ES s A el of
ek

weby B AT AoAe] defeld tujol g

=

350

Agete] S AN o) FE £FS BT 4
Sl B AT ks £E3 7 WA A
u dlolelE 44lslo] WA £F 2ES 245},
g 55 T WEE Tlo| =il Algst

. /\]/K]j]—‘g‘i ol §,}.1:1__.E.gﬂ_,_.£7 E_E_I_qu%l

fi

JIN (] XL
|

o al] Wl A AL Felr) 7] o

Al % 7te s 243 5 glrh

SHA|RE B Aol A #Ale] =]i= Karnoven 32

& AFE] olRkg wRigehs Aol At &
7% 3R]k 7H<glo] 7].;{]_]_ 9]

Rl ¥4 5 9 3
Al slelel ol 2z o
o Al 5 AEE AT & olws oy

T8t oo},
References

[1] M. D. Choi, “Grounds for 100-year-old
longevity,” Mag. SAREK, vol. 45, no. 8, pp.
102-103, Aug. 2016.

[2] J. K. Lee and B. Y. Kang, “Effects of regular
exercise on the olfactory function as well as
the physical and mental functions of the older
females,” Korean J. Sports Sci., vol. 29, no. 2,
pp. 955-967, Apr. 2020.

[31 S. E. Lee, “Effect of regular exercise habit
improves bone mineral density and arterial
stiffness on university students,” The Korean
J. Growth and Develop., vol. 24, no. 2, pp.
51-55, Jun. 2016.

[4] H. K. Seo, “The impacts of physical activity
on metabolism and immune reduction in
sarcopenic obesity,” J. Coaching Develop.,
vol. 20, no. 2, pp. 91-96, Jun. 2018.

[S1 Y. K. Jeon and J. I. Choi, “Case study of
exercise-induced rhabdomyolysis by spinning
exercise,” J. Korean Soc. Wellness, vol. 13,
no. 2, pp. 455-462, May 2018.

[6] I S. Park, S.J. Lee, and I. J. Rhyu, “Exercise
addiction,” J. Coaching Develop., vol. 9, no.
4, pp. 17-27, Dec. 2007.

[71 Y. G. Chen and S. W. Lee, “A study on the

www.dbpia.co.kr



/A o83 F A= 2R Au o) A

E

trend of development of wearable healthcare
devices for the elderly,” J. Korean Soc.
Design Culture, vol. 26, no. 1, pp. 245-260,
Mar. 2020.

[81 Y. M. Kwon and S. J. Kim, “A study on
trends in wearable devices for the elderly,” J.
Korean Traditional Costume, vol. 21, no. 4,
pp. 143-156, Dec. 2018.

[91 H. J. Baek and J. G. Cho, “Low complexity
heart rate estimation algorithm for wearable
device,” KIEE Trans., vol. 67, no. 5, pp.
675-769, May 2018.

[10] J. H. Sung, S. T. Choi, J. Y. Lee, and W. D.
Cho, “Exercise detection method by using
heart rate and activity intensity in wrist-worn
device,” KIPS Trans. Comput. and Commun.
Syst., vol. 8, no. 4, pp. 93-102, Feb. 2017.

[11] G. R. Yeom, J. S. Lee, J. Y. Jang, and J. D.
Cho, “Treadmill control system based on heart
rate maintenance and customized exercise
intensity setting,” in Proc. HCI KOREA 2017,
pp. 342-345, Gangwon, Feb. 2017.

= M & (Seong-yun Cho)

20149 39Y~3EA: =rlen
Soista A7 1ARAlEst
5 A Ak

20200 14~24 : =rAzEA]
AT FA AT AFA

2020 74~84 : = AEA]
A4l sl A A

<Iltol AHEFAFEL Az EelFsl wulel
ALY

[ORCID:0000-0001-7821-2140]

Z X| A (Ji-yeon Kang)
‘ 20204 8 : F=AIAEAIAF
SR =1
20179 39~&A) : GA ez
shal ZA5regst e A
<Al Eel AFEFE, AF
As, Pt = A 2H]

[ORCID:0000-0002-7485-3079]

2 & 2 (Hyeon-woo Oh)

199911 24 ol K
FAlEEHE Skt

2001 29 olfistal Al
FAlER el A
AL

2011 24 Faiska F5F
Elg-ast whap

2001 19~3A : =AAEAATE AeE s
ATa AlsAlEEATE AT, Project
Leader

<FHlHol 2rtEAZ, foflE tlujels, AEE
AlA, 2F3IA] FAE, AR~ F3E, Giga
Korea AR] ZH3E, SUESZ Al2=E, <
t= AjE

[ORCID:0000-0002-4887-2356]

351

www.dbpia.co.kr



	심박수를 이용한 운동 강도 모니터링 서비스 앱 개발
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 심박수 기반 운동 강도 계산
	Ⅲ. 애플리케이션 설계 및 구현
	Ⅳ. 결론
	References


