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Tém tit: Chin doan bénh trong y hoc ¢8 truyén thudng duge cbt lai trong bén cach 1a “Vong - Vin - Vdn - Thiét” (hay
con dudc goi 1a “Tii chan™). Trong nhiing nim gan day, doi ngd luong y, bac si da sit dung két hop gita phac dd diéu
tri trong y hoc ¢d truyén véi két qua kham, xét nghiém trong y hoc hién dai nhim nang cao chit lugng chin doan bénh.
Piéu nay da thiic ddy manh mé cong tic nghién ctiu y hoc ¢§ truyén dan toc va dp dung cong nghé thong tin vao trong
qua trinh khdm va chin dodn bénh nhim muc dich hd trg doi ngii luong y, bac si tai bénh vién y hoc ¢d truyén & céc
dia phuong. Gan day, hudng nghién citu suy luan dua trén do thi tri thiic mS v6i vu diém cho phép thuc hién suy luin
trong nhitng trudng hop thiéu tri thiic trong kho dit liéu da nhin dudc nhiéu sy quan tim va chd y ciia cic nha nghién
cifu trong va ngoai nuéc. Tuy nhién, cic nghién ctiu chi yéu tip trung vao khai ph4 tri thiic trong mang xa hoi hay cac
bai todn dUng dung trong cdc linh vuc khdc ma chua tip trung vao bai toan y té. Trong nghién ctiu nay, mot huéng tiép
cin mdi dua trén md hinh d6 thi tri thic md dang cip dudc dé xuit ing dung cho bai toan chidn dodn bénh trong y hoc
cd truyén. M6 hinh dé xuit dugc dp dung dbi v6i bai toan chdn dodn bénh cho cic san phu va da chiing minh dugdc hiéu
qua trong viéc suy luan x4p xi, chan dodn bénh trong y hoc cd truyén.

T khéa: Dé thi tri thitc mo, do thi tri thitc mo dang cdp, suy ludn xdp xi, chdn dodn bénh, y hoc cd truyén.

Title: Disease Diagnosis in the Traditional Medicine: A Novel Approach based on FKG-Pairs.

Abstract:  Disease diagnosis in traditional medicine is often summarized in four ways: "Vong - Van - Van - Thiet" (or so-called
"Four diagnostics"). In recent years, the team of physicians and doctors have used a combination of the treatment
regimens in traditional medicine with the results of examination and tests in modern medicine to improve the quality of
disease diagnosis. This has strongly promoted the research of traditional medicine and the application of information
technology in the process of medical examination and diagnosis in order to support the team of physicians and doctors
at the local traditional medical hospitals. Recently, the direction of inferential research based on fuzzy knowledge graphs
with the advantage of allowing inferences in cases of lack of knowledge in data warehouses has received much attention
from researchers domestically and internationally. However, the researches mainly focus on knowledge mining in social
networks or applied problems in many sectors but without the medical sector. In this study, a new approach based on
the FKG-Pairs model is proposed to apply to the problem of disease diagnosis in traditional medicine. The proposed
model is also applied to validate the pregnant women diagnosis and has proven the efficiency in approximate reasoning
to diagnose diseases in traditional medicine.

Keywords:  Knowledge graph, KFG-Pairs, approximate reasoning, disease diagnosis, traditional medicine.
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Cdc cong trinh nghién cifu, phat trién va ing dung CNTT va Truyén théng

I. GIOI THIEU

Chan dodn bénh trong y hoc 1a qué trinh xdc dinh bénh
hodc cén nguyén tao ra cdc triéu ching cua ngudi bénh.
Chén dodn bénh trong y hoc cd truyén 1a tdng hop clia cic
kién thic, ky ning va thuc hanh dua trén ly thuyét, niém
tin va kinh nghiém bén dia ctia cic nén vin héa khac nhau,
dil ¢6 thé gidi thich hay khong, dugc st dung dé chdn dodn
bénh cé vé thé chit [1]. Phuong phdp chin dodn bénh trong
y hoc ¢6 truyén dudgc cdt lai trong bdn cich 1a “Vong - Vin
- Van - Thiét” hay con dudc goi 1a “Ti chin” [2].

Mot huéng nghién ciu suy luan xip xi dua trén dd thi
tri thiic va do thi tri thic mo véi wu diém cho phép thuc
hién suy luan trong nhiing trudng hop thiéu tri thic trong
kho dit liéu dd nhan dudc nhiéu su quan tAm va chi y cia
c4c nha nghién ctu trong va ngodi nudc. Dd thi tri thifc
(Knowledge Graph) [3] 1a mot ky thuat dudc st dung dé
gidi quyét cac bai toan phan loai, hd trg ra quyét dinh rét
hiéu qua. Tuy nhién, do thi tri thiic da gip khé khin trong
cdc qué trinh biéu dién dd thi va suy luan xdp xi trén céc
tap dif liéu dau vao c6 chiia cic thong tin nhip nhing,
mo ho, khong 1o rang. Gan day, do thi tri thic mo (Fuzzy
Knowledge Graph - FKG) 1an diu dugc gidi thiéu vao nim
2020 va dugc tich hgp trong moé hinh M-CFIS-FKG [4]. N6
da dugc dua ra dé giai quyét nhiing han ché cta do thi tri
thifc bang cach sit dung cdc nhan ngoén ngit cho cic thudce
tinh trong tap di liéu huin luyén. Dau tién, mot dd thi tri
thitc m& dudc xiy dung sau giai doan chuin bi dif liéu (hay
con goi 1a biéu dién do thi). Sau d6, qua trinh suy luan xip
xi dugc st dung dé€ tim nhan cla cdc ban ghi méi trong tip
dit liéu ki€m tht. D thi tri thiic mo suy luin dua trén luat
IF-THEN, trong d6 tic dong ctia nhan ngdn ngi c6 kha
ning tao ra nhin du ra tuong tng. Chang han, trong bai
toan chin doan tién sin giat [5], viéc bdc si dua ra quyét
dinh chin doan 12 “Binh thuong”, “Tién sdn gidt", hay
“Tién sdn gidt ndng” phu thudc vao nhan ngén ngtt "Cao”,
“Binh thuong” hay “Thdp” cta thuoc tinh “Huyét dp”,
va nhan ngén ngiit “Cao” hay “Binh thuong” ctua thudc
tinh “LDH” (Axit Lactic Dehydrogenase), v6i do chinh xac
khoang 90%. Trong trudng hgp nay, ching ta c6 mdt luit
md dudc biéu dién nhu sau:

IF “Huyét dp” 1a “Cao” AND “LDH” 1a “Cao” then
“Tién sdn gidt ndng”, v6i do tin cay 1a 90%.

Bing cich tich liiy tiing su kién don 1é (hodc cip don
trong dd thi tri thiic), két qua sé xac dinh dudc nhan cla
ban ghi méi. Tuy nhién, m6 hinh M-CFIS-FKG [4] chi st
dung céc cap don (Single Pairs) trong qua trinh suy luan.
Diéu nay din dén nhiing khé khiin trong viéc dp dung do
thi tri thiic mo d€ giai quyét cac bai toan phan loai, trg gidp
quyét dinh trong cac linh vic nhu y hoc, nong nghiép, moi
truong v.v.. Ngodi ra, cic nghién ctiu gan day [3, 6-11] lién
quan dén do thi tri thiic va do thi tri thiic mo ciing chi yéu
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tap trung vao khai pha tri thic trong mang xa hdi hay céac
bai todn Ung dung trong cic linh vyc khiac ma chua tap
trung vao cic bai toan trong linh vuc y té. Trong nghién
ctfu ndy, mot huéng tiép cAn méi dua trén mo hinh do thi tri
thic m& dang cip (FKG-Pairs) duge dé xuit dé€ ting dung
cho bai toan chdn dodn bénh trong y hoc c¢6 truyén. Pay
13 mot su két hop giita y hoc ¢ truyén va y hoc hién dai.
Cu thé, nhém tic gia da két hop sit dung cic phac do diéu
tri trong y hoc cd truyén cung véi cic tap dit liéu dudc
thu thap tir két qua do, xét nghiém trong y hoc hién dai.
Véi huéng tiép cian mdi, cac nhin dau ra dudc xdc dinh
bing cdch két hop nhiéu nhan ngdn ngit, dudc goi la cic
cap thudc tinh (cdp doi, cap ba,...). Nhitng dong goép chinh
ctia bai bdo nay vé mit khoa hoc bao gom:

« D& xuit mo hinh méi cho bai toan chin doin bénh
trong y hoc ¢d truyén & Viét Nam dua trén do thi tri
thiic mo dang cap (FKG-Pairs).

« D¢ xuit cai tién cac cong thiic tinh bo trong sb trong
md hinh M-CFIS-FKG tu cdp don thanh dang cdp k
(k pairs). Diéu nay khong chi c6 y nghia quan trong
vé mit hoc thuit ma con c6 y nghia vé mit ing dung
gidi quyét bai toan hd trg ra quyét dinh trong nhiéu
linh vuc khac nhau théng qua viéc st dung do thi tri
thiic mo dang cap.

o Hé théng dé xuét cling gép phan cai thién do chinh
x4c dbi v6i bai toan chin doin bénh tiéu dudng thai
phu.

Phan con lai cta bai bao dugc ciu tric nhu sau: Phan
II trinh bay céc khai niém cd ban dudc st dung dé nghién
ctfu va phat trién mo hinh d& xuit d6i v6i bai todn chin
doan bénh trong y hoc ¢d truyén. Xay dung dd thi tri thic
md dang cip cho bai todn chin dodn bénh trong y hoc cd
truyén ¢ Viét Nam dugc dé xuét trong Phan III. Phan IV
dua ra két qua thuc nghiém dé kiém chiing mo hinh dé xut.
Phin cubi cliing dua ra két luAn va mot sb huéng nghién
ciu mdi.

II. KHAI NIEM CO BAN

Trong muc ndy, bai bdo trinh bay cac kién thiic co ban
dugc st dung dé€ nghién ctiu va phat trién mo hinh dé& xuét
dbi v6i bai toan chin doan bénh trong y hoc cd truyén.

1. Hé suy dién mo

DE dp dung mot hé suy dién md (Fuzzy Inference System)
[9, 12-14], mdt sb diéu kién sau can dudgc théa man: Thit
nhdt, mot thang ddnh gid ro rang vé cic tham sd ctia mbi
hé suy dién md& phai dudc théng nhit. Thii hai, cac thuat
ngit vé mic do ctia cac tham s6 nay phdi dudc dua ra. Cudi
ciing, mdi thuat nglt d€ xdc dinh do thudc clia céc gid tri
ciing phai dugc xic dinh. Sau khi thda man céc diéu kién



ndy, qud trinh 4p dung hé suy dién md dugc mo ta ngin
gon theo mdt s6 budc sau:

« Buée 1. Ap dung phuong phip md (Fuzzification) dé
chuyén déi céc gid tri 16 thanh cdc gia tri mo dua trén
cac ham thudc (Membership Functions).

« Budc 2. St dung cic toan td md (AND, OR, NOT) dé
dua ra cdc luat biéu dién cdc ménh dé& IF-THEN.

« Buéc 3. Ap dung cong cu suy dién (Inference Engine)
dé tim két qua dAu ra.

« Budc 4. Két hop tit ca cac tip md dai dién cho moi
dau ra ctia luat d€ tdng hdp vao trong mot tap md duy
nhét.

« Buéc 5. Ap dung phuong phdp gidi md (Defuzzifica-
tion) dé€ chuyén ddi cac gia tri md thanh cic gid tri
10.

2. P thi tri thitc mo

Nhu da dé cap ¢ Phan I, thuit ngit dd thi tri thiic mo
(FKG) 1an dau dugc gidi thiéu vao nam 2020 va dudc tich
hop trong mo hinh M-CFIS-FKG [4]. Nhu da dé cap &
Phan I, thuit ngit do thi tri thic mo (FKG) lan dau dudc
gi6i thi€éu vao nam 2020 va dugc tich hgp trong mo hinh
M-CFIS-FKG. Vé& mit hinh thic, né ciing kha giéng véi
mot do thi tri thic [3, 6, 8, 11]. Cac dinh dai dién cho
cdc nhan ctia thudc tinh/nhan dau ra ctia luat, va cic canh
tuong Ung véi cung ndi gitta cac dinh.

Trong [4], thuat toan FISA dugc ap dung dé€ suy luan va
tim ra nhin ctia cc ban ghi méi dua vao két qua tinh todn
trong sd clia cdc canh ZAi’. va ZBi’I bing céach st dung
cac cong thic (1) va (2) tuong ung dudi day.

|X,-cé lién quan v6i X;trong luat thi t |
IR

t
ij

ey

trongdét:l,_k,lsiSjvaé

| X; quan hé véi nhan [ trong luét thu ¢|

X
IR]

th'l = (Z Afj

trongdé6t=1,k,1<i<j<ml=1C

@

3. Suy ludn xép xi

Suy luan x4p xi (Approximate Reasoning) di dudc gi6i
thiéu bdi Zadeh [15] trong bdi canh viéc thuc hién suy
dién dua trén thong tin mo hd, khong day dd. Pay 1a mot
ly thuyét vé su khong chic chin dua trén logic m& va lién
quan dén viéc dinh lugng va 1ap luan bang cich st dung
ngoén ngit tu nhién ma & d6 cdc tit c6 nghia nhap nhing,
khong rd rang. N6 dua trén sy tdng quit héa clia Modus

61

Tap 2021, S6 2, Thing 12

Bang I
HE c06 S6 LUAT MO PHUC
S j Két
' S S» Sm-1 S
P; luan
P, Cao Cao Rét cao Cao 1
P, B.thudng | B.thudng B.thudng Thép 2
P, B.thuong | B.thuong B.thuong | B.thuong 2
P, Thip B.thudng Thép Thép 3
Triéu .
Rat cao
chiing Cao Cao 1,2,
) Cao Cao
cua B.thudng B.thudng
. B.thuong B.thuong .
bénh Thap . Thap C
Thap
nhan

Ponens c6 dién [16, 17]. Trong [18-20], d€ xiy dung céc
st kién va co s& luat cin c6 vai tro clia chuyén gia nhim
danh gia sy lién quan gita cdc di liéu chuyén nganh. Tri
thic ctia chuyén gia sé dugc biéu dién thanh cdc ménh dé
dudi dang:
IF A THEN B hoic IF A;, A, THEN B;,B,

trong d6, A, A, A, 1a cic ménh dé diéu kién va B, B, B,
1a céc két luan.

IIL. XAY DUNG PO THI TRI THUC MO DANG
CAP CHO BAI TOAN Y HOC CO TRUYEN O
VIET NAM

1. Bai toan chin doan bénh trong y hoc ¢6 truyén

Pau vao: Gia s ching ta c6 mot co sd luat md clia bai
toan chin dodn bénh trong y hoc ¢8 truyén sau khi 4p dung
qua trinh tién xtt ly dbi véi cdc phac dd diéu tri trong y
hoc ¢8 truyén va tap dit liéu két qua do, xét nghiém dugc
thu thap bdi cdc thdy thubc. Co sé luat md cia bai todn
chin dodn bénh trong y hoc c6 truyén thu dugc bao géom

n luat Py, Py, ... , P, dai dién cho ) lugng bénh nhan,
m thudc tinh Sy, S...., S, dai dién cho cic triéu ching;
va C nhin daura 1, 2, 3, ..., C dai dién cho két luin chédn

doan bénh clia thay thudc véi ngudi bénh dudc mo ta nhu
trong Bang 1.

Ngoai ra, c6 thém mot bénh nhin mdi dudc biu dién
nhu sau:

IF S| 1a “Thap” va S, 1a “Thap”
la “Rét cao” va Ss 1a “Thap” va ...
S, 1a “Thép” THEN két luan = ?

va S3 la “Cao” va Sy
va S,,_1 la “Cao” va

Dau ra: Két luan chan dodn bénh ctia thiy thudc dbi véi
bénh nhin mdi dua trén co sG ludt md da co.
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2. Xay dung do thi tri thiic mo dang cip cho bai
toan chin doan bénh trong y hoc ¢4 truyén & Viét
Nam

Trong phan nay, chiing t6i trinh bay mot s6 ndi dung chi
yéu lién quan dén viéc xay dung dd thi tri thic mo dang
clp (FKG-Pairs) cho bai toan chin doan bénh trong y hoc
c6 truyén & Viét Nam, cu thé 1a: Pé xuit mo hinh cho bai
toan chan dodn bénh trong y hoc ¢d truyén & Viét Nam;
trinh bay cic budc thuc hién chdn doan bénh theo mo hinh
dé xuét; va dua ra vi du s minh hoa cho mé hinh dé xuét.
a) Mo hinh dé xudt cho bai todn chdn dodn bénh trong y
hoc cd truyén ¢ Viét Nam

Mo hinh dé xuét cho bai todn chan doan bénh trong y hoc
6 truyén & Viét Nam gdm c6 tdm bubc dudc chia thanh
hai giai doan (giai doan chufn bi; giai doan biéu dién va
chin doan) nhu Hinh 1.

(1) Téng hop cac phac do diéu tri trong YHCT

H A 4

(2) Thu thap di lidu te cac thay thube kham banh |

2

Giai doan chuan bi

(3) Tién hanh x Iy div liéu ;

: (4) Xay dung co s luat mo

: (5) Tinh toan cac bo trong sb !

|

(6) Biéu dién @b thj tri thirc mo»

|

(7) Ap dung qua trinh suy luan xap xi

]

(8) Bwa ra két luan chan doan bénh !

2

Giai doan biéu dién va chan doan

Hinh 1. M hinh dé xuét cho bai todn chin doan bénh trong y
hoc ¢6 truyén & Viét Nam.

Nhu da néu trong phan phat biéu bai todn, gia st chiing
ta c6 mdt ¢ s ludt mS clia bai todn chidn dodn bénh trong
y hoc ¢6 truyén sau khi 4p dung qua trinh tién xt ly déi vé6i
cdc phac dd diéu tri trong y hoc cd truyén va tap dif liéu
két qua do, xét nghiém dugc thu thip béi cac thay thude.
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Trong pham vi nghién ctu cta bai bao nay, ching t6i tip
trung vao cdc qua trinh biéu dién do thi tri thic md va suy
luan x4p xi d€ dua ra két luan chidn dodn bénh cla thay
thubc dbi véi ngudi bénh.
b) Cdc budc thuc hién

Tir co s& luat mo néu tai Bang I, mot sb bude dudi day
sé dugc thuc hién d€ tinh toan cac bo trong s, biéu dién
dd thi tri thiic m& dang cip, 4p dung qué trinh suy luin
x4p xi, va dua ra két luan chin doan bénh.

Budc 1. Tinh cic bo trong sb A, B

B0 trong s& A ctia dd thi tri thic md dang cip la cdc
trong s6 cdc canh ndi gifta cac nhin ngdn ngi clia cic thudc
tinh trong luat t (R;). Céc trong sd nay dugc tinh béi cong
thic s6 (3) dudi day:

\Si — §; — ... — Skyitrong ludt thi t |
o IR|

7. ®)

trong d6 t=1,n1<i<j<..<k<m-1.
Bo trong sb B cla db thi tri thiic mo dang cap la cac
trong s& cc canh ndi gitta nhin ctia cdc cip thuodc tinh véi

nhin dau ra trong luit t (R;). Ching dudc tinh bdi cong
thitc s6 (4) dui day.

|S; — Iltrong luét t|
R| |

Bitj__kl = (Z Aitj_.k+1) Xmin(

|Sj — [trong ludt t| |Sx — Itrong ludt t|
IR| IR|

“

trongdét:l,_n,l Si<j<...<k£m—1,l=1,_C

Budc 2. Biéu dién do thi tri thic md dang cip.

Tir co s6 luat mo néu tai Bang I, ching t6i bi€u dién mot
dd thi tri thiic mo dang cip nhu Hinh 2 va luu trit né trong
mot ma tran ké.

Py

P,

Po1 | Binh thutmg — Bink thubng — - — Bink thutmg ’»7——7_# Binh thutmg — Binh thi

A

Py | Thip — Binh thuing — -~ Thip [—

Hinh 2. Biéu dién db thi tri thic mo dang cip.



O day, m&i cip (S;,S;,....Sk) tao mdt siéu dinh gdém
cdc nhdn ngdn ngii clia k thudc tinh két hop lai va dugc
goi 1a cip k. Vi du, hai thuoc tinh két hop lai goi 1a cip
doi, ba thudc tinh két hop thanh cip ba,. ...

Sau d6, chiing toi bi€u dién cic cung ndi giita cic sidu
dinh trong luat R;, va cic cung nbi giia siéu dinh véi nhan
dau ra cia luat R,.

Buédc 3. Ap dung qué trinh suy luén xép xi va dua ra
két qua chidn dodn bénh.

O bude nay, ching t6i da cai tién va dp dung thuat todn
FISA trong [4] d€ suy luan xdp xi cho trudng hop cip k
nhiam dua ra két luan chin dodn bénh cla cic bénh nhin
mdi. Pau tién, chiing toi tinh todn tdng trong sb clia cic
canh (5) tif cac siéu dinh dén nhan dau ra bing cich st
dung cong thiic sd (5) dudi day.

~t _ Dt
Cij..kl - Z Bij..kl
t

trongd(’)tzl,_n,lzl,_C,l <i<j<..<k

)

Tiép theo, ching t6i 4p dung phép toin Max-Min dé tinh
cic gi tri (5) bing céch st dung cong thiic sb (6) dudi
day.

D= Maxi<i<j<..<k (Cij...kl) +Mini<icj<.. <k (Cij...kl)
(6)
Cudi ciing, nhan diu ra cla ban ghi méi (hay két luan
chin doén clia thay thubc dbi v6i ngusi bénh) duge dua ra
bing cach st dung phép toan Max trong cong thic sb (7)
duéi day.

Label = p 1If 5p =Max, & (51) (N

Cic budc thuc hién dudc dudc trinh bay chi tiét trong luu
dd Thuat toan .

Do phuc tap cua thuit todn KFG dang cdp dudc danh
gid 12 O (nCm*).

IV. KET QUA THUC NGHIEM
1. Thuc nghiém trén bo dir liéu mé phong

Gia st rang chiing ta nhan dugc mot danh sich gdm sau
bénh nhan {BN], BNz, BN3, BN4, BN5, BN6}, m61 bénh
nhén déu dudc ghi nhan két qua do, xét nghiém va dugc thé
hién qua cac triéu ching {S, S», S3, 4, S5, S¢}. Cac bac si
da xem xét va dua ra két luan chin doan bénh cda ting
ngudi bénh thong qua nhan ngdén ngt Binh thuong, TSG,
TSG ndng tuong ung v6i cac nhan 0, 1, 2. Sau giai doan
chuin bi, chiing ta nhan dudc mot co sé luat mo nhu Bang
IL

Ngoai ra, trong giai doan biéu dién va chdn dodn bénh
dua vao do thi tri thic mo dang cip, nhém tic gid nhin
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Thuét toan 1: FKG dang cép.

1 Dt liéu vao: Tap dit liéu kiém thir, m: S6 thudc tinh cla
mbi ludt, n: S6 miu cia tap dit liéu, C: S6 nhin cta
mdi thudc tinh.

2 Dt liéu ra: Nhan cda miu mdi.

3 begin

4 Nhap cac gia tri ;
5 Nhan tap di liéu kiém thd;
6 Tién hanh md héa tap dit liéu kiém thi ;
7 fori=1tom do
8 forr=1tondo
9 for [=1to C do
10 while 1 <i<j<..<kdo
coh (O — 1 1
1 Tinh Cij..kl = ;Bij..kl’ Tinh
Dy =Maxi<i<j<.. <k (Cij...kl) +
Mini<icj<. <k (Cij...kl) ;
12 end
13 Xdac dinh nhan cta mau t: Label =
p If 5p =Max, 1= (51)
14 end
15 Nhan nhan ctia mau t va lidp lai cdc budc ti
5 dén 12 d€ tim nhan cta cdc mau khéac
cho dén khi két thdc.
16 en
17 end
18 end
Bang II
C0 SO LUAT MO CUA SAU BENH NHAN DUA
VAO KET LUAN CHAN POAN BENH CUA BAC SI
Ket
S S, S; Sy Ss Se 1u§n
Rat Binh Binh Binh j .
BN, cao thuong | thuong | thuong Cao Cao 2
BN C Binh Binh Binh Binh Binh 1
2 a0 thudng | thudng | thudng | thudng | thudng
Binh Binh Binh
BN3 Cao thudng | thudng | thudng Cao Cao 2
BN Binh Binh Binh Binh Binh Binh 0
4 | thudng | thudng | thudng | thudng | thudng | thudng
BN C Binh Binh Binh Binh Binh 1
5 a0 thudng | thudng | thudng | thudng | thudng
BN Rat Binh Binh Binh Binh Binh 5
6 cao thuong | thuong | thuong | thudng | thudng

dugc thém hd so bénh 4n clia bénh nhan méi. HO s bénh
nhan mdi dugc biéu dién dang ludt md nhu sau:

IF S1 1a Cao, S3 1a Cao, S3 1a Binh thuong, S4 1a Binh
thuong, Ss 1a Cao, S3 1a Cao THEN Két luan =?

Yéu cau: Dua ra két luan chin do4n bénh ddi v6i bénh
nhidn méi dya trén co s§ ludt mo da néu tai Bang II ma
khong phai hoi thém y kién clia cic bac si. P& gidi quyét
yéu cau ctia bai todn 1a dua ra két luan chan doan bénh d6i
véi bénh nhan méi, chiing t6i da 4p dung mo hinh dé xuét
nhu da dudc trinh bay tai muc B (Phan III). Dudi diy, nhém
tac gia mo ta cac bude thyc hién véi truong hgp FKG-Pairs
v6i k=3 (cdp 3) nhu sau:

Budc 1: Tinh cic bd trong s6 A, B.

Tru6c hét, bo trong s6 A gdm cic canh nbi giita cdc nhin
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Bang III _
KET QUA TINH BO TRONG SO A
BA | BN, | BN, | BN3; | BNy | BNs | BNg

Aas | 1/6 | 173 | 1/6 | 16 | 1/3 | 1/6
Ams | 1/6 | 173 | 1/6 | 1/6 | 1/3 | 1/6
Apze | 1/6 1/3 1/6 1/6 1/3 1/6
Aas | 1/6 | 173 | 1/6 | 1/6 | 1/3 | 1/6
Al246 1/6 1/3 1/6 1/6 1/3 1/6
Apse | 1/6 | 1/3 | 1/6 | 1/6 | 1/3 | 1/6
As | 1/6 1/3 1/6 1/6 1/3 1/6
A | 1/6 | 13 | 1/6 | 16 | 1/3 | 1/6
Apse | 1/6 | 1/3 | 1/6 | 1/6 | 1/3 | 1/6
Alsse | 1/6 1/3 1/6 1/6 1/3 1/6
Avas | 1/3 | 13 | 1/3 | 16 | 1/3 | 1/6
Avue | 1/3 | 173 | 1/3 | 1/6 | 1/3 | 1/6
Anse | 1/3 1/3 1/3 1/6 1/3 1/6
Awse | 1/3 | 1/3 | 1/3 | 1/6 | 1/3 | 1/6
Aswse | 1/3 | 1/3 | 1/3 | 1/6 | 1/3 | 1/6

ngodn ngit ciia céc triéu ching trong hd so bénh nhan t (P;)
dugc tinh bdi cong thiic s6 (3).
Chéng han, xét trong BN trong s6 A dugc tinh nhu sau:

i | Rdt cao—B.thudng—B.thudsng—Cao| |
1234 — -6

~ Rdt cao—B.thudng— B.thusng—Cao

Al _ _ 1
1235 ~ 6 -6

~ Rdt cao—B.thudng— B.thudng— B.thudn

Al _ g g gl _ 1
1236 — 6 -6

Tuong tu, ta cé:

Al _ a1 _ a1 _ a1 _ a1 _ 1l —
~]A1245 1_ A1246 - A1256 - A1345 - A1346 - A1356 -
Alyse = 6

Zl _ Zl _ Zl _ Zl _1

2345 7 172346 T 72356 T 73456 T 3

Bing cich 4p dung cong thiic sb (3) tinh tuong ty, ta c6
két qua tinh todn bd trong s6 A dugc hién thi trong Béng
I11. Tiép theo, chiing t6i 4p dung cong thiic sb (4) d€ tim
bd trong sd cic canh ndi gilta nhan ctia céc cip thudc tinh
v6i nhan dau ra két ludn chidn dodn bénh nhan t (P;). Két
qué tinh todn bd trong sé B dugc hién thi & Bang IV

Budc 2. Biéu dién do thi tri thic md dang cip.

O budc nay, mot do thi tri thic mo dang cip 3 dudc biéu
dién tlif co s& luat mo & Bang II va cic bo trong sb A, B da
tinh 6 Bu6c 1. Hinh 3 minh hoa dd thi tri thic m& dang
cip 3 véi trong sb.

Budc 3. Ap dung qué trinh suy luan xép xi va dua ra
két qua chin dodn bénh.

Dua vao két qua tinh bd trong s6 B, chung t6i dua ra
két luan chin dodn bénh ctia bénh nhin méi dua trén co
s6 luat md da néu tai Bang II. Pau tién, cic gid tri (E)
va (D) cta hd so bénh clia bénh nhan mdi dudc tinh todn,
suy luan x4p xi bing céach st dung cong thiic s6 (5) ta tinh
dudc cac gia tri (E):

_ Ci230 = Cr240 = C1250 = C1260 = Ci1340 = Ci1350 = C1360
Cuas0 = Cra60 = Cise0 = C2340 = C2350 = C360 = C2450
Caa60 = C2560 = C3450 = C3460 = C3560 = Cas60 = 0.
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Bang IV _
KET QUA TINH BO TRONG SO B

B BN, | BN, | BN3; | BNy | BNs | BNg
B | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
B | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Brasi | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
B | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Bisa | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Bias: | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
B | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Busi | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Bug | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Bises | 10/9 | 5/3 | 5/9 | 5/12 | 5/3 | 5/12
Bosas | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Bass: | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Boser | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Basi | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Bosg | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Bose; | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Bj3as; 10/9 5/3 10/9 5/12 5/3 5/12
Bas | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Byser | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12
Buser | 10/9 | 5/3 | 10/9 | 5/12 | 5/3 | 5/12

_Ci231 = Cio41 = Ci2s51 = Ciz61 = Cizar = Cizs1 = Cizel
Cissi = Cuae1 = Cise1 = C3a1 = C351 = C361 = Caas
Cass1 = Case1 = Caus1 = Cae1 = C3s61 = Case1 = 0.

_ Ci3 = Coa2 = Cio52 = Cizez = Co32 = O350 = Cazen
Cusz = Caaer = Caser = 0.

Ci3s2 = Ci352 = Ci362 = Cuasz = Cuagz = Cisgz = /9

C3452 = Cauas2 = Caser = Caser = /o

Gia tri (5) dugc tinh bang cach 4p dung cong thic (6),
ta c6: Do =D, =0,D, = /5. Do d6, sit dung phép toan
Max trong cdng thic sb (7) ta thu dudc nhin dau ra cla
hd so bénh nhan 1a 2 vi D, 16n nhét (nghia 1a bénh nhan
dugc chin dodn bi tién san git ning).

Tém lai, qua két qua vi du thuc nghiém trén dif liéu mo
phodng, c6 thé thiy ring md hinh dé xudt 4p dung cho bai
toan chin doan bénh trong y hoc c6 truyén & Viét Nam
hoan toan c6 thé tin cdy. Piéu nay khiang dinh ring md
hinh dé xuét trong bai bao nay c6 thé tiép tuc nghién ciu
dé ting dung chin do4n bénh bing cach két hop giita y hoc
c6 truyén véi y hoc hién dai tai cic bénh vién, co sé kham
bénh, dic biét tai cac bénh vién y hoc ¢ truyén va cd sé
kham bénh & dia phuong.

2. Thuc nghiém trén bd dir liéu thuc té
a) Kich bdn thuc hién

Trong phan nay, nhém tic gia tién hanh thuc nghiém véi
bd dif liéu vé cic san phu dugc bac si theo dbi va chi dinh
lam xét nghiém dé€ chan dodn liéu san phu c6 bi tién sin
giat hay khong? T dé béc si c6 thé dua ra chi dinh yéu
cau theo doi chit ché dbi v6i san phu trong subt thdi gian
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1019

512
Rit cao — B.Thwéng — B.Thuong
1/6

Rét cao — Thip — B Thuong

Rét cao — Thip — Thip

512

Thip

— B Thudng — B. Thudng

512

B.Thudng — B.Throng — B.Thuong

5/12 Thap — Thép — B. Thuéng

Cao — B.Thudng — B.Thudng

/‘ B.Thung — B.Thuone — B Thutme
B Thutrog - B Thuimg - B Thuime |

1013

B.Thudng — B.Thudng — B.Thuong }

'-} B Thuéng — B Thume — B Thubng

512

Hinh 3. Biéu dién d6 thi tri thic md dang cip.

con lai ctia thai ky d€ han ché t6i da bién ching dbi véi
san phu va thai nhi. Tap di liéu (BN-TienSanGiat) dugc st
dung d¢ thuc nghiém gdm 199 san phu dén khdm dinh ki
theo doi thai nhi v6i 19 thong s6 kiém tra, theo déi dudc
trinh bay chi tiét trong Bang V (trong d6, theo két luin
chin dodn c6 114 san phu thai binh thudng, 57 san phu c6
dAu hiéu tién san giat va 28 san phu bi tién san giat ning).

D€ tién hanh thuc nghiém, ching téi st dung ngdn ngi
Matlab 2014 da dugc cai dat trén mdy tinh xach tay (DELL
Intel(R) Core (TM) i5-7200U CPU @ 2,50GHz 2,70 GHz)
va thyc nghiém theo phuong phap k-fold (v6i k = 5) trén
bd dit liéu BN-TienSanGiat. Ly do ching t6i Iga chon chia
bd dir liéu theo phuong phap k-fold la vi bo du li€éu BN-
TienSanGiat tuong ddi nhd (199 ban ghi). Muc tiéu cda
thuc nghiém 14 nham kiém ching kha ning 4p dung dd thi
tri thiic m& dang cip dé ho trg chan dodn d4u hiéu tién sin
giat clia cdc san phu trong y hoc c6 truyén.
b) Két qud thuc hién

Sau khi tién hanh thuc hién, két qua v& do chinh xdc
(Accuracy) va thoi gian tinh toan (Computational Time)
clia cic phuong phap FKG-Pairs khéc nhau (bao gdm FKG-
Pairs2, FKG-Pairs3, va FKG-Pairs4) trong viéc chin doan
bénh tién san giat d6i v6i san phu dugc trinh bay trong
Bang VI.

Hinh 4 ching t6 riang phuong phip FKG-Pairs4 t6t nhit
vé mit do chinh xdc (80.02%), nhung thdi gian cao gip
khoang bbn 1an so FKG-Pairs2 va gip déi so véi FKG-
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Pairs3. Trong khi d6, Hinh 5 cho thiy ring phuong phap
FKG-Pairs2 c6 thdi gian tinh toan thip nhit (chi 0,0156s)
nhung d6 chinh xac lai kém so v6i FKG-Pairs3 va FKG-
Pairs4 lan luct 1a 1,96% va 2,61%. Diéu nay cé thé nhan
thdy ring, suy luan va chin doan bénh dua trén do thi tri
thic md dang cip (FKG-Pairs) vé mit tham s6 do chinh
xac da dudc cai thién mot chit khi ting cdp k, trong khi
tham s6 thdi gian tinh todn lai ting rit nhanh.

So sanh vé d6 chinh xac
80.50%
80.02%
80.00%

79.50% 79.37%
79.00%

78.50%

78.00%

77.50% 77.41%

77.00%
76.50%

76.00%

FKG-Pairs2 FKG-Pairs3 FKG-Pairsd

Hinh 4. Biéu dd so sanh do chinh x4c clia cic phuong phap.

Tém lai, két qua thuc nghiém da chiing minh ring kha
niing 4p dung do thi tri thiic md dang cip d€ hd trg chin
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) _Béang V. )
DANH SACH CAC THUQC TINH TRONG
TAP DU LIEU BENH NHAN TIEN SAN GIAT

STT Tén thudc tinh Mién gid tri

1 Tudi clia san phu 18 - 66

5 Nghé nghiép Cong nhan, Nong dan

cla san phu CCVC, Tu do....

3 Tubi cla thai nhi 15 - 40

4 S6 1an mang thai 0-9

5 Chiéu cao ctia san phu 1,40m - 1,90m
6 Can nang cua san phu 45 - 95

7 Huyét dp trén 90 - 129

8 Huyét dp dudi 60 - 84

9 Chi s6 HGB 120 - 160

10 Chi s6 PLT 150 - 450

11 Chi s6 URE 2,5-6,7

12 Chi s6 CREATEIN 50,4 - 98,1
13 Chi s6 ACID URIC 150 - 350

14 Chi s6 ALT <31/37°C
15 Chi s6 AST <31/37°C
16 Chi sé PROTEIN toan phin 64 - 83

17 Chi s6 ALBUMIN 35-52

18 Chi s6 LDH < 247

19 Chi s6 PROTEIN niéu 0,1 -0,25
) ) 0: Binh thuong

Két qua Nhan (két .
R X 1: Tien san giat
dau ra ludn chan doédn) R
2: Tién san giat ning

) _ Bang VI
KET QUA SO SANH B0 CHINH XAC VA THOI
GIAN THUC HIEN CUA CAC PHUONG PHAP

Phuong phdp | Do chinh xdc (%) | Thoi gian (gidy)
FKG-Pairs2 77,41% 0,0156
FKG-Pairs3 79,37% 0,0325
FKG-Pairs4 80,02 % 0,0652

doan dAu hiéu tién san giat clia cic san phu trong y hoc cd
truyén 12 hoan toan kha thi. D6 chinh x4c ctia phuong phap
cdp tu (FKG-Pairs4) dat 80,02%, cao hon mdt chiit so véi
cac phuong phap cap doi (FKG-Pairs2) va cap ba (FKG-
Pairs3) 1an lugt 1a 2,61% va 1,96%. Trong khi thai gian
tinh todn ctia phuong phap FKG-Pairs4 cao hon gip gin
4,18 1an so v6i FKG-Pairs2 (va 2,01 1an véi FKG-Pairs3).
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So sanh vé thei gian tinh toan (gidy)

0.07 0.0652

0.06
0.05

0.04
0.0325

0.03

0.02 0.0156

0.01

FKG-Pairs2 FKG-Pairs3 FKG-Pairs4

Hinh 5. Biéu do so sanh thdi gian tinh toan ctia cdc phucng phap.

V. KET LUAN

Bai bdo nay da trinh bay mot phuong phap kham va chin
dodn bénh hoan toan méi dua trén dd thi tri thiic md dang
cdp (FKG-Pairs). Mot md hinh 4p dung cho bai toén chén
dodn bénh trong y hoc c6 truyén & Viét Nam dua trén do
thi tri thiic mo dang ciip da dudc dé xuit gdm vdi tdm budc
chia thanh hai giai doan: (i) chudn bi dif liéu; (i) bi€u dién
dd thi va chin dodn bénh. Dic biét, nhém tc gia di cai tién
cdc cong thiic tinh bd trong s6 trong md hinh M-CFIS-FKG
tif ciip don thanh dang cip k. Piéu nay gép phan thic ddy
ing dung FKG-Pairs vao trong cdc bai toan khdm va chin
dodn bénh trong y hoc cd truyén. Ngoai ra, véi cich tiép
can st dung FKG-Pairs ciing gép phan 1am ting do chinh
xdc trong qué trinh suy luin d€ tim nhan diu ra. Mot sb
huéng nghién ciiu tiép theo lién quan dén FKG-Pairs dudc
khuyén nghi, cu thé 1a: (1) xdc dinh gid tri ngudng k phu
hop (6 d6 k = 1,m dé c6 thé dp dung FKG-Pairs cho cic
bai todn trg gitp ra quyét dinh dua trén tap di liéu dau vao
c6 nhiéu thudc tinh; (2) tim gia tri hop 1y nhét k* (6 d6
k* =1, k ) dé ving dung trong cic bai toan trg gitp ra quyét
dinh dua trén tap dif liéu 16n gép phan lam ting hiéu qua
vé mit thdi gian tinh todn (computational time); (3) nghién
cutu tich hdp hoc tang cudng (reinforcement learning) vao
dd thi tri thiic md d€ xi ly bai todn trg gitip ra quyét dinh
trong cdc truong hop cuc doan (extreme cases).

LOI CAM ON
Nghién cttu nay dudc tai trg bdi Quy Phat trién khoa hoc

va cong nghé Qudc gia (NAFOSTED) trong dé tai ma sb
102.05-2019.316.
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Email: tmtuan@tlu.edu.vn

Lé Hoang Son

Nhan bing tién si Toan - Tin tai truong
Pai hoc Khoa hoc Ty nhién, Pai hoc Qubc
gia Ha Noi (DHQGHN) nim 2013. Dudc
phong ham Phé Gido su nganh Coéng nghé
Thong tin nam 2017.

Hién la Trudng phong Pa phuong tién va
Thuc tai 40, Vién Codng nghé Thong tin,
PHQGHN.

Linh vyc nghién ctu: Tri tué nhan tao,
khai phd dif liéu, tinh toan mém, hé tu vin
va hé théng thong tin dia 1y, tng dung trong y t& vi mang vién
thong. Mot s ting dung da trién khai gin diy: Hé thong hé trg
chdn dodn bénh tir anh y té v6i mo hinh hoc sau va dd thi tri
thic, cc hé théng ban gidm sit trong phat hién d6i tugng trén
4nh vién tham, hé tu vin 16n (Mega RS) véi cac k§ thuat trich
rit thong tin trén bénh 4n dién tl, cdc phan mém phén tich biéu
cam khudn mit, va hd trg ra quyét dinh dong.

Email: sonlh@vnu.edu.vn



Cdc cong trinh nghién cifu, phat trién va ing dung CNTT va Truyén théng

n

Nhan bing thac si vé SPKT Tin hoc tai
truong Pai hoc Bach Khoa Ha ndi; bao
vé luan 4n tién si chuyén nganh Khoa hoc
mdy tinh tai Hoc vién Khoa hoc Coéng
ngh¢, Vién han lam Khoa hoc va Cong
nghé Viét Nam ndm 2021.

Hién 12 giang vién bd mdn Hé théng thong
tin, khoa Cong nghé thong tin, truong Dai
hoc Thuy 1gi.

Linh vyc nghién cttu: Tri tué nhan tao, tinh

todn mém, hé mg, logic md, khai pha du liéu.
Email: lanlhbk@tlu.edu.vn

Pham Minh Chuin

Nhan bing thac si Todn tin tng dung
va bing tién si Hé théng théng tin tai
truong Pai hoc Bach Khoa Ha ndi nam
2018.

Hién 1a Trudng bd mon Khoa hoc may
tinh, khoa Cong nghé thong tin, trudng Dai
hoc Su pham Ky thuat Hung Yén.

Linh vyc nghién ctu: Tri tu€ nhan tao,

Nguyén Tho Théng

Nhan bing tién si chuyén nganh Hé théng
thong tin tai trudng Pai hoc Cong nghé,
Dai hoc qubc gia Ha Noi (DPHQGHN) nim
2021.

Hién la giang vién clia khoa Cong nghé
thong tin, trudng Pai hoc Thiy Lgi.

Linh vuc nghién cttu: Ra quyét dinh da
tiéu chi, hé thdng théng tin, hé tu vin va
tri tué nhéan tao.

Email: thongnt89 @tlu.edu.vn

Nhan bing tién si Cong nghé thong tin tai
truong Pai hoc Ritsumeikan Nhat Ban nam
2013. Pugc phong ham Phé Gido su nam
2017.

Hién 14 gidng vién cao cip trudng Cong
nghé Thong tin - Truyén thong, Pai hoc
Bach khoa Ha Noi.

Linh vuc nghién ctu: Ung dung tri tué
nhén tao (chuyén ddi sb, cach mang cong
nghiép 4.0), hoc mdy, tinh toan mém, phin

tich dir liéu 16n, 1’{ng dung hé md, logics, hé théng théng minh
lai, tich hgp hé thong, Big Data; ...
Email: haipv@soict.hust.edu.vn

khai phé dit liéu, hoc mdy, hé tu vén.
Email: chuanpm@gmail.com
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