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[Abstract]

This paper details the design and implementation of a fuzzy expert system that provides personalized

healthcare solutions based on an individual's lifestyle data. This study introduces fuzzy logic, which can

effectively handle the linguistic ambiguity inherent in human language. The proposed system takes a

user's scores related to diet, exercise, and stress as fuzzy inputs and infers a 'solution type' through a

Mamdani-based fuzzy inference system. This process includes fuzzification, inference based on fuzzy

rules, and defuzzification. The system was implemented using Python, and its validity was verified

through experiments based on various unit and integrated scenarios. The experimental results confirmed

that the proposed fuzzy expert system successfully provides rational and personalized healthcare advice

for diverse input conditions. This research is expected to contribute to the development of more

intelligent and user-centric healthcare systems in the future.

» Key words: Fuzzy Expert Systems, Personalized Healthcare, Lifestyle Management, Rule-Based Systems,
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I. Introduction

3 Aol e A& FAloA Blof
L Al o 2 70l SREY 117 B4l FACR whES
Aghelol] weh, 7iole] naeh A midy A% AEiE
AUsiA FAskL olof 7|¥igt SHEY &7/dE Algol
+ 71e9 $270] 2= AR i} [1]. 71E9] A&7t
A AR B4 2okl RAE Al el AAdsl olF
vlgog FEsto] A si2-g AlYstx|eh, A7 AJeiet
Zo] 2AAMoc R woshy FYelelr] o2y FEE O
£ o= gt sAES Eofdln). §39], 7919 Al
So. 5 AEHA aEN 22 A S8 HolEHe
7HQ1e] A QIAlNF myo] oo ® Qlsf AFARl
o]zl +=2(crisp logic) 7|52} AIREC == T}eFol A=t
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A A 78 mAag AAaFo] "7t A AR SHAIE
=551, o] HA] =2|(Fuzzy Logic) 7|8te] AJARIO
2 #Yshe e SE2 St mA] male Qe Yo
o} Zo] wast JHE 'Jr(degree)'Q] 7'g o2 BHSH
1 Aejro g, QIte] AlEAl mHl fARSE FHgH &
22 7FsoM st [2-3]. 2 Aol AREARS] A"
SUASE 59 AEYA ] 25)2 44 At
o] ZHAQI FrtE Foll Aete A4z J=ol, o] &
HA] Aoz wghst §, iy (Mamdani) WAlQ] mX]
FE2 3ol 71%19) A% el 7PE Agst AR &
F'2 T&3I) o] agoflA 7]1E Prolog 11A]9] R4l =
AE A gAor eiYsto] A|ARIS] Higein) A ust
2 =O|uA} oIt} xFAoR xEE &M [P
AR JEHE Eoto]

# epe bt Zo| Ttk 23 ol2A siolN
27k 2819 £0 pde

HYSIL TS AT 5P Ajstol B Aol Bax
2 AAIRICE 3 A 7 AR AAoIAE BIA, 7]
% 2] £t Prolog 7|¥ AE7F AlARIS $AstL
A 7N @A} A2l J]E PES AARIC 43
ojx] A8 AR AAGIAE 9 A ] 79 A
Aelo] ZHe WA GAS AR, olo] it shzRe
2 Wopy Pl HA) MR} A2E A K
A2 oblElR AANE mA] Wa ol A HolA
5 WA A 7183 5 ARAE A
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HA] A|ARLS Python 0] FL&15haL, THRE Al

Aleksto] opzejgic

II. Related Background

1. Personalized Healthcare and Intelligent
Systems
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2. Fuzzy Logic Concepts and Applications
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3. Research on Fuzzy Systems in Healthcare
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III. Design of Rule-based Expert
System for Personal Healthcare
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1. Knowledgebase and Rule Definition
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Table 1. Knowledgebase of Rule-based Expert System
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if 23HA7 Lt
and
and
and 4'EO| FAft.

SEA7t 20
AAAT 20t

if 2304 7F 20

and 2 A7t Lt

and AIZA 7t £t
and gEO| A,

0¥ 7,000&
| 30= 0L 5&
|2S 4ot [10].

it £8P47F Z0f

and MFA7F L)

and gEO| A,

2212 and 2EAPF 24| then ZZH2| £242 WY FAY
and 4A1ZA17} Lgac SEYS 3 [11]
and gEO| A,
if £234A7F LJBLt | then ZAZEE| £2M2 235 74| 0|5 AAt
and SS77F L#Lt | 2|9 YY 202 Fof 7|HF AEFA

Zr4&(Mindfulness Based Stress
Reduction, MBSR) 2 7 840|C} [12-13].

if 23FA7F Lro
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EUSI, YUY 208 T4 7|
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Table 2. Language Object of Rule-based Expert System
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2. System Architecture and Interface
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Fig. 1. System Architecture of Rule—based Expert System
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IV. Design of Fuzzy Expert System for
Personal Healthcare
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Fig. 4. System Architecture of Fuzzy Expert System

2. Linguistic Variables and Rule Definition
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Table 4= Table 3& 7|90 2 A5t HAE AAHA

of 24 wx| A2} AAE Aol

Table 4. Rules of Fuzzy Expert
Personal Healthcare Solution

System for

A s | Z2 (IF) | 3 (THEN)

1 (HEg Hais L) and (28 B is L) and (2E22 22| B is L) (EF8 R¥isCF) |
2 t " is L) and (28 M4 is L) and (AE2 #2] WS is M) (%4 R¥is CF)

3 His U and (28 = is L) and (RS 22| HE=is H) | (BRU RYisCF) |
4 t = is L) and (25 H+ is M) and (2E 2 22| H$is L) | (BRM FHis CF) |
5 (MEe =+ is L) and (2& H+is M) and (=E3= 2| = is M) | (E#FH ¥ isOF) |
6 tEis L) and (28 H5 is M) and (AE2)~ 22| H= is H) | (B84 RYisDOF) |
7 (M&3 "HEis ) and (28 B+ is H) and (AE3 2 22| = isL) (884 /% is CF)

8 t 4 is L) and (2§ Hsis H) and (AE|A #2] & is M) | (E2Y §¥isOF) |
9 | (& M= is L) and (28 H5 is H) and (2E3|2~ 2| = is H) | (ERM §E is OF) |
10 (MS2 HisM) and (28 Hs is L) and (2832 22| 5 is L) | (B8MY RYisCF) |
1 (ME2 85 is M) and (28 EF is L) and (AEY A H2| H is M) | (R4 |¥isRF) |
12 (ME2 H+is M) and (28 H=is L) and (2E = 2| BF isH) | (ERU |EisRF) |
13 (MET H= is M) and (28 HF is M) and (AE2|A B2 B4 is L) | (#2M R¥isNF) |
14 (MET Y+ is M) and (28 M= is M) and (AEA 22| H is M) (£ | isew) |
15 (HET H5is M) and (28 B is M) and (AEf2 2| F4 is H) (B84 8¥isGW) |
16 (ME2 F$ is M) and (28 F+ isH) and (A2 F2] Fis L) | (BRM RYisNF) |
17 H&is M) and (28 H+ is H) and (2E & 22| F is M) | (ERY REis6wW) |
18 P M= is M) and (28 H is H) and (2E2f2 2| F= s H) | (29 ¥ isew) |
19 H$is H) and (2 B is L) and (2E&~ #e| e is L) | (ZEM 8 iscR) |
20 H B is H) and (28 H5 is L) and (AE3A T2| HE is M) (54 R¥ isRF) |
21 t H+ is H) and (28 M4 is L) and (AEH A B2| H5 is H) (&84 38 isRF) |
22 == is H) and (28 = is M) and (AEA B2 T is L) | (ER4 R is NF)

23 H% is H) and (25 4 is M) and (AEH~ Be| M is M) (&2M 2¥isew) |
24 P M4 is H) and (28 B5 is M) and (2E2f2 s H) | (BRY /¥ isGwW) |
25 b H4 is H) and (28 % is H) and (2E23| 2| B4 is L) | (E8M 2% is NF)

26 | P M+ is H) and (28 H is H) and (2E2 2 22| FH is M) | (ERY R¥is6wW) |
27 | (M&T H= is H) and (28 H= is H) and (2E2= 22| F= is H) | (&Y R¥is GW)

w

Fuzzy Sets and Membership Functions
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=k NAEA7]7HWorld Health
Organization, WHO)7} 75t A e]go] a4 &
Zoz AEhst 'ZA| AlFEHs AEX|(Global Physical
Activity Questionnaire, GPAQ)' S AR5ttt [21]. GPAQ
£ o, o, o7} Qelolqe] MRS Yot IS &
Aot Y F AA LEYS  MET-R/E
(MET—minutes/week)' o2 ArEsict o) 17t % &
=9 8.0 METs, &7} &=2 4.0 METs 7} &&=t

Wt

GPAQ

Physical Activity

PNext | &mgaing lo:ask you about the time you spend coing different fypes of physical activity in 2 typical week. Flease answer these questions
e if you do nol consder yoursel 1o be a physically actve person

Thirk frst about the Bme you spend doing work. Think of wark a6 the things that you have bo do such as paid er unpaid work, studyraining,
hausehdld chares, harvesting foodforops, Esfing or unding for food, seeking employment. fInsest other evamples ifneeded]. In answering the
Tallowing questions Vigerous-ntensiy ecivilies’ are acivities thal require hard physical effort and cause large increases in brealhing o heart

1ale,'moderale-intensily aclivfes are activities that require moderate physicel effort and cause small increases in breaihing o heart rale:

Activity at work.
1 Does yeur wotk imvolie igerous-ntinsly actity thad Exsses
large introases in Ereathing of heart rato ke feanying o ifting Yes 1
haay oas, digging or constetin woik] forat loast 10 =
minudes ¢ Ho 2 WhogotoPd
PNSERT EXAMPLES] (USE SHOWCARD)
2 I typucal week, o0 how many days da you o vigorous-
intonsdy achaties as par of your wak? Numberof days. L P2
3 Hone mah time do you speed doing wgorous-innsty
wsbtins 8 work on 3 pies day? Hous ity —— ¢ = (a5}
[} ming
[ Dot yeur work imvolie modarsiesebensity actuly thal eassas Yes 1
smal pereases in breating of hoar 1ot sueh os beisk wiking
or camying ght bods] for o keast 10 mnules conlioush? Ne' 2 U gaPT P4

[INSERT EXAMPLES] (USE SHOWCARD)
5 1 a ypwcal week, o how many days da you do moderate:

infonsdy actrities as prt of yeus wkc? Smber ofdays | i
[ esw MUEN time 85 you speed deing moderati-intensty
achiitns ot work on 3 typical day? TP B i T (a5}
s min.
Travel to and from places

The next questons exduds Ihe physical acivines al work thal you have alteady mensioned
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VI. Conclusions
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