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An Approach of Cognitive Health Advisor Model for

Untact Technology Environment
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Abstract

In the era of the 4th Industrial Revolution, the use of information based on Al APIs has a great influence on industry
and life. In particular, the use of artificial intelligence data in the medical field will have many changes and effects
on society. This paper is to study the necessary components to implement the “Cognitive Health Advisor model (CHA
model)” and to implement the “CHA model using chatbot” based on this. It uses the open Cognitive chatbot to analyze
and analyze the health status of users changing in their daily lives. The user’s health information analyzed by the
biometric sensor and chatbot consultation delivers the information to the user through the chatbot. And it implements
a cognitive health advisor model that provides educational information for users’ health promotion. Through this im-
plementation, it intends to confirm the possibility of future use and to suggest research directions.

B Keyword : Chatbot, Visualization, Cognitive Health Advisor, Untact Technology

20204 08¢ 0521 A< 2020 08Y 199 242 A2 20204 08¢ 259 AR BHA.
T WAIAA}L (keylee@gachon.ac.kr)



140 g=aldole=gA] A|54 A1x

.4 & 8-3}o] communicationd}1l 7|12 A7} AEiE
Awste] 79| AHiet HatE ohefshar AR

424 AT Aol A oA TSk A7) Dote HHEE Algshd Ho a2 ¢l A
TES AE} folEHE &A45kL &-85t= A H|2&7F =& Zloth
& AR ] B 4o wste] A Awar Sl ged # A3As Vsl g4t dHes
53] miLopollA QlFAlsS ol &3 Tl A3t 54 A e FFeE AntE A9
g2 Atg]of B Hakel F3ke nE Aotk ARgF o] S Hink tiEtE s Al AH
ERL ot AT 71w WAL QY + Google (“OKGoogle”), Apple (“Siri”), Amazon
A7 et oz ikdlo] d4lzlel Helks 7HA (“Alexa”), Samsung (“S-Voice”)s-2] 7] <1H] A
= Zoth[1] Au| 29} AuPEATZ AN FAS Hol

7Qe1e] WAAZTAR, AZARNAGH, He gf ek 5743914 Zok= Deep Learning 7]1He]
SR R IR s e I PA R = RN R e e A 52 L OE NLP (Natural Language
Z BpAlaL AW of|dlof ke o gke ) x|uj], Processing) o] 4] NLU (Natural Language Unders-
d=slo|n] & HZASO 2 25 A= Aof] & tanding), NLG (Natural Language Generation) S
ST AFFES 714 A S 27 =2 FHsHA
o] dasih ol AR A7|7F wWESS 3042 HEd ok 7les ARgste] &
A= ZAI7E FobA 7] diZoltt Aot S U4 A2g Y F2E s A

7|& AAo] oj=ntolA = AAte o] B oz dofl HF =HQl A4 o] glo] &
Z A% o|ith 7%l S ARAeE 4 F =4 dolHe s Hed wE HE/IE
AFE7] ol i WU WEste] XS B3l U E¥Ek S4e HAER HES= “End-to-
= Ao wt o] 7hsstk. shARt End” 414 7]&o] AREEAL itk [5]
i AgjA oz HojA e 4¢ W ol Asd DA o] oj=ntolx HElS AR
o} 7] wiwoll EAe] ARl it 273 %l0] Ao A FHE Elste], A E &4
olgrt. E3h tigkao] opd AWzl JRE (health status analysis)}1l, AH-& of| =3} o
Agsioict vkek Ao sk 24) 935, o " (prediction and prevention of diseases)3}™, A}
W RS she AN Bl A5E W SAA ERe B A% (promotion of
7o) ol=utol A" Eo) 778 Wegehyl  health through training) WS AFTH: 7)%E
o g &N B 4 9 Aok Zrech.

ALg-A} 2241 9] healthcare system-2 AR-g-2}2] B oo Bul A, AFEALY] AL, A
A7 7183 A7 AEE Fshs Aol F 3= (Sp02), AR =T AAATE S 6t
asih AR A A AEE ZYE sk, of AAFE HolE A% =4, AR ol
tlolE S S5t AW o, Ad, A zef &5t AREARY] HASHE Shlstal, A7t
22 o % otk [2] B9 AGAEE 940 S B health status analysio)Ekeh. AU, B
2 Z2A517] 8] dA=A, 229} AlA, 2uf = o|-&sto] ARARA I HEE AlE
EAMA, gojdE AA7IA] chefstA wAsk 3}+= Cognitive Health Advisor Model-& &5}
UTHB]M4] 1Eu, Ae® FL oj=Hbo|AE = Aol
et AEE FE5)t. Interactive chatbot2 ©] o|& ffste] AAA = FE AREALE] AR



f

o] g5 ¢J5lo] Kakao

ARE S0, x| 2
oM AT 9E FRE 7)) “Kakaol £
=W g AMgstel AR T
I

2.1 o] uj7

2.1.1 Chatbot

e AR e Pz A3
Flo zatgate] ke Fa AR of3)s
B gutshel, B SAs 1A 71y
o ARUA A A2E S ittt
o] 27meEe 1966 Ak £¢)
A 7140 W0 w Held 4o
Hgelo] AbgAte] AEL ofsfatiz
2 ANT 5 QA Fon, B
2 sasks ol ZhsA ATk [5]
R FAYA] wet vjg FoH 3

FH

N ‘—|Ho
< 7juto g ERpse “F2]7]8E QR n) 7] A
3t ot g Z2 S o] &3to] Jolo]E o5l
AHT gHe A AY Addsk= <7 AS
5 7N Ao s RRE 7|ASs dare
= = 3} NLP

3
(Natural Language Process) &, A}¢10]9] 2]u]
£ w}olsl= NLU (Natural Language Underst-
anding) .5, ol wHAe] AeialALt A4s}
+ NLG (Natural Language Generation) ©&5=
A,

= AR Aoxl g A Y
14 B At el Ak g

ERLMCL E T
« ﬁ tﬁg}tﬂ Aoz JTHE
AFSolA Gl AluE] e
B A AE-E Frame-based

systemo]| 2} 3tch

Az T A
97 e 2l @ 5
AFro g H=s) ,/r\_ Ak “AA
st (6]
Al 24 5& AEA7IE Q14 7]&(Patern
Recognition), Q17te] 2= Qoj& HirE o <l
AAIA A @Sk A4l A 2] 7] < (Natural Lan-
guage Procesing), FHFE]7} A RAY Q] =& 9]
sfstal, =22 FE7HA] & 4 2U=Symantic
Web, H|H % BIAE doJE oA AEFal -85
ARE zrolU:= Text Mining,
7} FEtol Al WAl Aahe Hrstetiols
85l= AlsFel Al 8 (ContextAware Com-
putmg) 71401k [S]16]17]

H =oAL A Builder2 Kakaoi Open-
builderE A3 71711 TG = vyte
oA AN Ak A EABoIn oL

ol 85he ALgAIo} WhE 4B A gl A5 o
s 3 tARle] Thsati, les UL
A ABE Ay ool el A A
3 4 9l 7
o ahgAel gme —rﬂa{« SREES

2o} ool AL|s
Kakaoi Openbuilder& 0]%3}01 AE S Ly
317] SlaiA = Qe e, lElE, Aluke] 9 oj2kA
o] Waslct

A v QUE|EE o] oldlet 4 9l &
olg AAHez Helst Aok Aeje 7} 4o
T o] Tk, AE-L2 User’s input . = FE A&
P94 =g slelsl] 9J3t 28 ojel 23
olet. saAo] Telatel A clojel )
P9 2% U $aAA 5o Quyn 5
alqic.

2 Moo OHTI

N

A~

T
==
'IT

FL;

>

o ofN et

A
=

o



142 g=aldlole=gA] A|5A Alx

R QIRIEE= ARSAL oe] 7] 2 TP
UerdHTE ARE-RFQUser’s inputof] w2t O]
A

i
il

g 12 £
e

22 AH g YEst Fo| ST
SEE Ugo] MAH BEL wojux HY
ssjehl], Ago] 2o A% S, LEY 3
© 9% 5} o] RO 58 nl4(Task) ]
= A,

Al A Alkel 2 2 QlolA] AR A
I 4 G AEls Gelolth sl Alukee
= ThaFet BE 50| mof] ofsojAlct. Rl
A ol AU e 991 thae] 2EES

Aok Auls e IFYste] Befdt 4 e
oleigt Y-S FaHA AL Uk o
2 sfersto] uke RS As|FE Aol

AAE

2.1.2 Healthcare Advisor by Chatbot

CPS(Cyber-physical systems) 7l'd-2[8] ¥+
3} cognitive health advisor model 2] O'J:rloﬂ =
™ cognitive health advisor Z& 0] LAl
A WY G- olofof Btk EAlE WE &
Aol A E oA, FAE FEF ot <l
Huo]| A5 Foff thE A"} Qg o] H

& Q2 LA E| ojoF Bt}

At W o EnolH )
27153 B4 S EMRT B @
SAHEO] e, lﬂ AR = 3ty 2lEH o]
27} 2 2 skeh[7]8][9]

EES b 3‘153 A% v 2AE sh2st
olo E&Z4Ql 98 AHE A| L=y 1 23

wth ol 2= A o] AR AL
9 3AM= ofg] 19 13} Zo] Sensely, Buoy
health, Your.MD, Florence 5-¢] 1t} AMEALE
o L, Ut ol Yok FAEOZ Hol
S g o Stk

Sensely= & 3l $HAh= S EskaL o]

!

of &gk A7

e A

S

ol
o 2 K

mlo

e 2EHE o

Your.MD Sensely Buoy Mealth  Infermedica  Florence
Funds raised §17.3 MM $11.8 NV S9MM SSMM  Unspecified
Year founded 2012 2013 2018 2012 2016
HQ location London, UK San Fran, A Boslon, USA  Wioclaw, FOL Durlm;!En
u
Staff size 49 20 23 26 Unspecified
Target user Patient, Pa\\enl Patient Patient, Patient
Cliniian ~ Clinician Clinician
Types of data Chat (text) Chat (text), Chat (text) Chat text). Chat {text)
processed image, video image, video
Est. current Unspecified Unspecified Unspecified Unspecified 2,000+7

(O 1) HR7|ES| AMH[AT|Y

Chat®2 =8} Voice ==& A[g-31o] FAlo] 71%
3t} Sensely= TS 7|2 EE AME3dlo] ZE
g Bl HE=auE 55kl Qi

YourMD: ¢ 9 ojog A3 4= glom,
AR T} Lolof Bl 94531 HAEE AlF
31l YourMD= AR&R10] ZALS $lols)ar A
7 HEE 25 We 5 7H?_
oJ3Le 23t}

Florence= Userol|7| d
Ho| At g A7 AEE It ®
AREALONA oF& F-&5h= AlXtol tigt dE=
HuyjEoh

o FAA o] AR th
o=l Qlrk. Ao g A

M. Aavel8 P2 ojento|x md

3.1 A&l A=

B AgelH 7AW A5Y B~
o dolel: AAHR R AR Fu
ol Az

N T I
B ATY A% FAE 9% RyUAR P2



AUE 7)& BN A%5Y A2 ojsrjolx B 3

rl
.;E
[
—_
~
)

19, AR ASTAN A AL AL,
Bk, W, Ak EakESpo2), A EECG)E
o YAAAE olgste] ZAsto] S, A}
8pe] A7 ARE REE olgdte] Py

— AR =

oA 2t gAN TS B0 i 9 gmet
AL 5 Ut 71F e “ARFe U
AN TS 44 Sk

4eHA|, 2 A7l met e ol &
Sto] ARGARNAl ATSEHE LBl A 5
Ao Ba3 HHE AFoll TFHEE AT

gt

%) 29} o] A% W ofErfol A Al
A dolelE #E3sx B3l Data layer, A
7+ B E 2] 5}= Information Layer, A HE-0]
g3t H53% A4S #Est= Knowledge
Layer, 21745 E AH&ALOA] HE5l= Service
Layer= FA=w, A ooy FHES 9T
Sensor Interface®} ChatbotZ —-4d 5} T

Sensor
Interface | D3js | Dash Board Visualization |
""""""""""" b Sensor
== | A Analysis Dats Analysis Chatbor
i Module Manager Module .
Oxyge Service
Saturation | |
i Knowledge Layer
| Bio-Sensor Recommend KAKAO
; Data Data
Presure | | Data Health Open
i Mining Evaluation Corvice Builder
Bio-Sen:
= =
DB (50L)
Mango DB Health Health Chatbot Chatbot
DB Server |/F Interface Interface
Service
‘ 05 Linux | Layer

(38 2) XsYEA0EHOIN F8=

32 AAAZE JEHo|A

MMt F471ee Te

rlo
iu)
oS,
ot
oz,
2
e
Rnd

44
of AN E sHsto] Al RESY ©
g2 4HT

AbgAre] AN EE ZHek7) doto] AL,
Bk, Wl A EShE(SpO2), A E(ECG)
ANE A sheleh Zhzke] AME AR S

S F5E WAL= controllerE: AR

33 AT WA o]Enpoln

H =FRox= B Builder+= Kakaoi Openb-
uilderE A3} T}

717le e Zdc
o gEg sk oy
o7 Ay e e Eh

Controller£53l ZA4E YAZES F7F
clepslol, AAP Il £8ol B 2%, &
S 1% o2t ek ARE-ALS] User’s input
of dErE tieE steH, AEE YA} ot
A Eole o SHRE AEeE ARgALS] ok}
ofo] F a5t & =wollAe AAFEE 4
slsto] Qistar, duk-2 om YR E AlFsh=
A o] oj=rto| Ay MRS FATHT

Health Advisor & 218 9]3to] 19 37}
Zol AU s A5tk AREAF A
= ControllerE ©]-§-stof &Hldh 4= Ui, &

Foo AHe AES SIS ARTE
[e)
=

JRlin
fu
=)
i
2
)

AL AL

So] 2of 0%

31_5
s
Ju

e

glojg]  ZEA|XoA  AREAN=
Controller£90]-83}4] Health Datas =73t}
=A% AXL ChatBot Cloud Server2 JZ=E
i, AR o]lE Fall AREARlA A 9
7 ARE dgdleth ARAE RS Sl

A7 A8 g 50| 7Hgdct



144 F=elole =R AlsA A1z

1 eleinder 22 064 - T

Harmal Bedy
ety Tonpiriture Senioe(Dkder 5] 150 °C - 375 T
Temparaturs
5 . Badyearia : Faiges. Distineis, etz |
il | Tacyesedia - Arythims, ML ste
= Fube
s my
| Cnenn | Baarei Stretehing o mscle esation
- i o Aurckic noreim, Muscular ercise
Bizad
S 2 Hypertenion . Mo smuking eie
USER '"“.‘:l":"’ —
| Vypstension ; Ragalar meal etz
Mod |
i’:ﬁ:‘ | Pressart
Grest How sbout o fight walk?
ChatBot oy E
Diert't sk miesals dvel hae o miee diy
03 yeu skep A
el last o O Db o hawe 3 fener?
night! -
D you get enaugh deep?
Do you
ey e EIM Lt W o
L e o

| Susadly e Balis oo sty el

(a3 3) MRAILIZ|2 Cfo|ot1 R

ASow ATHE ARE D3jsE A83to]
Aztstste] AHgArel A Al gste] wrt FuA
o AU ARBE & 5 U=E Hg
shick.

V. 2 &

b
g

JEEEE R HEE EX TS
Bh2(5p02), AAE(ECG)E9] 7] 2
25, AL olgdtel Ael
slolala AL FE]dF 2 9l
olulo| 4 T sheick. w3k, A
gaAolz Aueles gm0
7luke] “Fhrte. EeAAT A AT
ZWEE Agstel M TASY o
FolA Aoket mAS g ALgAe] A
Az o] WSk Frelsta AR o83kl AHE
Aol A ARE AT AZTAE T 5 A
2 Falshert.

W AT AR SR1a ALkl oo 7]
bz ofEhtel4 ofae sty
 RARE o|§at WEeIST Arke X
A 2wk WS ATk A5E WA
ofEnto| A7} Brk m&He ALTEE 9l
A AR} AR, AEAs L

=
Iz
o’

oxl 2
(oS S

Y oz
N U
_— =
o

0.

ﬁ

J_ or

)
e o ©
% et

PR
fo o4

o

B2 o
lo o f
4
ok

f
o

T 3w e

T

[1] K. Lee and N. Ha, “Al platform to accelerate
API economy and ecosystem,” 2018 International
Conference on Information Networking (ICOIN),
Chiang Mai, 2018, pp. 848-852.

[2] The Relationship between Alzheimer’s Disease
and Diabetes: Type 3 Diabetes Kroner, “Altemative
Medicine Review” Vol. 14, Issue 4, Pages 373-379,
December 2009

[3] A.Lymberis, “Smart wearable systems for personal-
ised health management: current R&D and future
challenges,” Proceedings of the 25th Annual
International Conference of the IEEE Engineering
in Medicineand Biology Society (IEEE Cat.
No.03CH37439), Vol.4, pp.3716-3719, 2003

[4] A. Lmberis and A. Dittmar, “Advanced Wearable
Health Systems and Applications - Research and
Development Efforts in the European Union,” in
IEEE Engineering in Medicine andBiology
Magazine, vol. 26, no. 3, pp. 29-33, May-June
2007

[5] Fabrice Axisa, P. M. Schmitt, C. Gehin, G.
Delhomme, E. McAdams and A. Dittmar, ‘Flexible
technologies and smart clothing for citizen medi-
cine, home healthcare, and disease prevention,”
in IEEE Transactionson Information Technology
in Biomedicine, vol. 9, no. 3,pp. 325-336, Sept.
2005



QYE 7)% PRI A5Y B of=ulolA B FT b 145

[6] A AR, 459, 018). A7 |ma s
AHlEAL QA H L EAI AR, 3528 A8 D)),
21-28.

[7] SK. Kim, M.C. Sin, J.Y. Kang, “Chatbot technology
introduction and case analysis”, Korea information
& communication society, 35-2-8 P21-28, 2018.

[8] Chung, K., Park, R.C. Chatbot-based heathcare
service with a knowledge base for cloud computing,
Cluster Comput 22, 1925-1937, 2019

[9] K.Y. Lee, Reference Model and Architecture of
Interactive Cognitive Health Advisor based on
Evolutional =~ Cyber-physical Systems :KSII
TRANSACTIONS ON INTERNET AND
INFORMATION SYSTEMS Vol. 13, no. 8, Aug.
2019

[10] Lee, E., The past, present and future of cyber-phys-

ical systems: A focus on models. Sensors, 15(3):
pp-4837-4869. Article (CrossRef Link)

[11] Muller, H.A., The Rise of Intelligent Cyber-

Physical Systems. Computer, pp. 7-9, 2017(12)
Article (CrossRef Link)

B ATE PSR EAR D PREA
7145 AE ] SHEHCTATAE S 42 LA
9] AFZATR Y& U-S(ITP-2020-2017-0-

A A A 7

3} € 3(Tae-Ho Hwang)
119859 : stoFjatm UAjel s
v RG]

‘ 1991 : oot 7 ot

) . y .
O e
o 00wy g

Felgekat wpababg et

.
202041 ~ @A : FPHTySHL 7 TSt} uhA}

g Ayst
PHROF : Blglo]E, IoT, JEA%, Y2y

o] 7 &(Kang-Yoon Lee)
-1986\d : AA|THE L Ao}
IHFSHA

1996 : AATHE}a HARA A
st} (F3HAA

20109 : A ek ITA =Y
73 (&8

2016 ~&AY : 7hd st et wa
ok QIF A, IoT, Hlblo|y 28, &34





