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TOM TAT

Muyc dich cua bai bao la mé phong dugc suy nghi cua cac bac si y hoc cb truyén trong viéc hinh
thanh mot thang thudc dong y dua trén cac triéu chimg quan sat thiy ciia bénh nhan. Trong bai bao
ndy, tac gia tap trung vao viéc moé hinh héa viéc gia giam lidu lwong cua thang thudc y hoc ¢b
truyén theo 1y thuyét mo khi thang thudc chuin dugc dua ra. Trong do, dir liéu dau vao 1a céc trigu
chirng va tinh trang bénh tat cia bénh nhan, dau ra 1a cac vi thude duoc dua vao véi ham lugng
thay d6i so v6i thang thude chudn. Nghién ciru nay nhim cung cip mot cach nhin tong quat vé kha
ndng ung dung manh m& cua céng ngh¢ thong tin trong linh vuc y hoc cb truyen

Tir khéa: Logic mo; suy ludn mo; triéu chirng; thang thudc; y hoc co truyén

MO DAU

O céc nudc phuong Pong nhu Viét Nam, cd
hai phuong phap diéu tri bénh dang duoc ap
dung 1a tdy y va y hoc ¢b truyén (Pong y).
Chén doan bénh bing y hoc ¢d truyén hoan
toan dya vao tu li€u 1am sang, khong cé can
lam sang. Chan doan g6m vi tri bénh, biéu
hién bénh ly, dién bién bénh, nguyén nhan
ctia bénh va co ché sinh bénh.

Theo y hoc ¢c6 truyén, co thé con ngudi 1a mot
thé théng nhit, co lién quan chit ché vai
nhau. Khi mot bénh nhan bi nhiém bénh, cac
triéu chimg s& thé hién muc d6 nghiém trong
ctia bénh bi nhiém. Bénh s& dugc biéu hién
theo mirc d6 thé hién cua cac triéu chung
quan sat thay [1]. Cac bac si y hoc ¢b truyén
s€ can cuir vao cac tri€u ching quan sat dugc
dé chan doan va c6 nhitng diéu tri thich hop.
Do @06, kinh nghiém lam sang cua cac bac si
la vo cung quan trong.

Tuy nhién, dé tich lily dugc cac kinh nghiém
trong chan doan va diéu tri cac bac si phai
mét nhidu ndm hanh nghé. Giai phap dua ra la
c6 thé str dung cac chuong trinh hd trg chan
doan da duogc xay dung dua trén cac kién thuc
cua nhiing bac si co kinh nghiém.

Bai bdo nay d& xuit mot y twdng mo hinh hoa
lai cach ké don thudc ctia cac bac si y hoc co
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truyén dua trén cac ung dung cua 1y thuyét
mo. Boi ddu vao cia cic chan doan bénh 1a
céc tridu chimg ciia bénh nhan 1 cac yéu td
doi khi rat khé xac dinh chinh xac nhu ho
nhiéu, mét méi, kém an, da xanh... Nhiing
yéu t& nay khong phu hop véi tinh todn sé
hoc thong thuong.

Trong nhiéu nim qua, c6 rat nhiéu cong trinh
nghién ctru vé tng dung cia Logic mo trong
hd tro ra quyét dinh chan doan bénh. Bai bao
[2,7] dd théng ké mot sb cong trinh nghién
clru vé ng dung cia Logic md trong chin
doan bénh. Tuy nhién, tai Viét Nam hudng
nghién ctu nay con rat hiém, dic biét 1a
huéng nghién ctru tng dung trong y hoc ¢
truyén, chiing t6i méi chi tim thiy rét it cong
trinh nghién ctru nhung nhiéu céng trinh da
khong con méi [3,4,6].

NOI DUNG NGHIEN CUU

Gi6i thiéu vé mé hinh hd tro chidn doan va
ké don thudc y hoc cb truyén

Mo hinh hd trg chin doan va ké don thudc y
hoc ¢b truyén duoc dya trén viée chan doan
va diéu tri thuc té cia cac bac si y hoc cd
truyén Viét Nam. Dau vao cua hé théng la
muc d§ nghiém trong ctia cac triéu ching trén
bénh nhan duoc chan doan boi cac chuyén gia
y té nhu sdt, ho, dau dau,... va du ra 1a mot
chin doan bénh vé tinh trang bénh nhu mic
bénh nghiém trong hay khong, giai thich va
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ké don thubc. Trong y hoc ¢o truyén, phuong
phép thu thép tu li€u 1am sang dugc goi la tr
chan (vong, van, van, thiét) két hop véi xac
dinh nguyén nhan gy bénh va co ché sinh
bénh [1].

Khi da x4c dinh dugc bénh hay hi chung
bénh, thiy thudc sé tién hanh ké don thubc dé
diéu tri bénh cho bénh nhan. Don thudc c6 thé
tim thay trong rat nhiéu cac sach déng y hién
hanh. Tuy nhién, tuy vao mac d0 nghiém
trong cua bénh, tinh trang co thé cua mdi
bénh nhan ma gia giam liéu luong mdi loai
thao dugc trong thang thudc. Thong thuong,
trong mot thang thudc y hoc ¢d truyén s& co
nhidu vi thudc déng vai tro khac nhau va
thuong duoc chia lam 4 nhom (Quén duoc,
than duoc, ta duoc, si duoc). Cac thube nay
két hop voi nhau theo cac quy tic va trat ty
nghiém ngit nhu thé hién:

- Quén duge: La vi thude quan trong nhét
trong bai thudc, c6 tac dung giai trir nguyén
nhan gay bénh va chira tri tri€u chung chinh.

- Than duge: La vi thude c6 tac dung phu tro
cho vi thudc chinh.

- T4 duge: La vi thude hd trg quan dugc va
than dwoc phat huy tac dung, giam tac dung
phu hodc gidi trir mot s triéu chimg ca biét
th yéu.

- Str duge: La thube dan dua thude dén 6 bénh
dé tap trung tri liéu hodc diéu hoa cac vi thube
¢6 trong thang thude [1].

Quy trinh chan doan bénh c6 thé dugec mo ta
nhu trong hinh 1 [5].

Pura ra cac triéu chung

Tir chan dién hinh

Chén dodn

Mét tinh trang bénh tit Kinh nghiém

dugc xdc dinh

Biéu chinh thaoe dugc
7 |

Xdc dinh don thué_»c dat tiéu Thang t_huéc
chuén nhat chuén

Hinh 1. Quy trinh chdn dodn bénh
128

Chén do4n bang hé suy luin mo

Dua vao logic md nhidu tmg dung trong hd
tro ra quyét dinh da duoc xay dyng. Mot mo
hinh logic md trong hd tro ra quyét dinh y té
bao gdm céc yéu t6 nhu sau: Dir liéu dau vao
(Céc triéu ching) va dau ra (thang thudc), cac
ham chuyén ddi, cac phép toan logic va cac
bién ngdn ngit.

Quy trinh hoat dong cua logic mo dugc bét
dau bang viée sir dung cac dir liéu thuc té (13)
la cac triéu chung bénh tit cua bénh nhan la
dir liéu dau vao, qua budc mo hoa s& cho ta
dir liéu mo, két qua nay s€ dugc sir dung lam
dau vao cho hé xir Iy logic mo va cho ra két
qua tiép theo 1a dir liéu mo dau ra. D6i voi
cac dau vao mang gia tri md nhu thé trang,
mét mdi,... dugc xac dinh gid tri voi su hd tro
clia cac thay thudc dé dua ra gia tri mo twong
{mg. Dit lidu nay tiép tuc duoc sir dung lam dit
liéu dau vao cho hé théng giai mo, sau két qua
ndy sé& cho ta dit liéu dau ra la cac gié tri 1.

- Khau mo hoéa: Thyc hién bién doi cac gia tri
1& dau vao thanh mot mién gia tri mo voi ham
lién thudc va bién ngdn ngit tuong tng.

- Qua trinh suy luan mo: Bién ddi cac gia tri
mo cta bién ngdn ngir dau ra dua trén cac luat
hop thanh da xay dung

- Khau giai mo: Bién doi cac gia tri mo cua
bién ngdn ngir dau ra thanh gia tri 5 dé dua
ra két qua.

Cdc triéu chitng va dién dat lugt

Gia st r@ing mot bénh ¢6 n tri€u chimg va 1la
tinh trang bénh tat. Mot tinh trang bénh tat
dugc xac dinh boi n tri¢u chiing.

- Goi S$=(S,,S,,....5,) 1A tap cac tricu
chimg quan sat dugc trén bénh nhan. Tri¢u
chang S; nhan gia tri mo Hs, nam trong
khoang [0,1]. Gia tri s biéu th1 muc dg toi
mot triéu chimg mac phal caa bénh nhéan S;.

Néu s =1 thi trieu chung S; thé hién rat rd
rang trén bénh nhan. Nguoc lai néu us =0,
thi triéu ching khong xuét hién trén benh
nhan va 0<u  <lnghia la S, Xuat hién
trén bénh nhan tuy do lon cua He
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- Lady  IncD=(IncD;, ...,
RedD=(RedDs,...,RedDm),
NochD=(NochD,,...,NochD,)) 1a tap biéu
dién viéc tiang, giam, giir nguyén trong lugng
cua c4c vi thudc quan, than, t4, sa trong thang
thudc. Céc bién nay la cac bién mo dé dién ta
viéc tang trong luong cac vi thudc trong thang
thudc néu 1a bénh nhan tudi cao... Cac gia tri
logic IncD;, RedD;, NochD; mang gi4 tri nam
trong khoang [0,1].

IncDpy),

Trong nghién ciru nay con c6 cac bién ngdn
ngit nhu tudi, ho, sbt, tinh trang bénh tat...
Dit liéu cta céac bién nay s€ dugc mo hoa néu
n6é dang la gia tri r6 nhu tudi, sot,... Con
trong truong hop voi gia tri mo nhu tinh trang
bénh tat, thé trang bénh nhan,... thi s€ dugc
xac dinh gia tri dya vao y kién cua chuyén gia
y té. Gia str, X 1a bién ngon ngit. Gia sir X=
“ho”. Khi d6, chiing ta c6 thé dinh nghia tap
“ho nhiéu”, “ho it” va “ho trung binh” duogc
dic trung boi cac ham lién thudc. Bién ngon
ngit “ho”co thé duoc gia dinh mang cac gia tri
bién ngdn ngit khac nhau, nhu “ho nhiéu”,
“Ho trung binh”, va “ho it”. Néu “ho” mang

du” thi ham lién thudc cia

gia tri 1a “Ho nhiéu”
gia tri ngdn nglt cua “Ho nhiéu” s€ dugc bicu
dién nhu sau:

Hyionpiew (X) =1 néu x>15 Q)
Hroies () = X/10=1néu 10<x<15  (2)
luHonhieu (X) =0 néu x<10 (3)

Vi du, bénh nhéan bi ho khoang 12 lan 1 ngay
thi theo cong thure tinh ctia ham lién thudc ctia
ménh dé “Ho nhiéu” thi ta c6 gia tri
Hiionnies 12) =12/10-1=0.2

Bang cich twong tw, ching ta c6 thé dinh
nghia cac ham lién thudc cua cac bién ngdn
nglt “Ho it” va “Ho trung binh”. Cac ham lién
thudc duogc dat dua trén kinh nghi€m cia cac
thay thudc y hoc ¢b truyén.

Bén canh d, ta co thé biéu dién mdi quan hé
gilra cac triéu chimg bénh va viéc gia giam
thudc dua vao cac luat sau:

IF x;=S; AND
X2:82 AND...

Xn=Sp

THEN mod; véi L

Véij=1,m
Trong d6, mod; 14 bién m& thir j biéu dién két
qua cua yiéc gia giém }iéu lwong cua cac
thang thudc y hoc c6 truyén [8].
Qua trinh suy lugn mo
Né:u mot triéu ch}'rng quan sat Sio duoc tim
thiy trong cac tién d€ cua luat Ry, trong s6
Wg ciia S trong R; duoc tinh nhu sau:
WSJi = Hgo ®/uSiRj (4)
Trong do, ® la mot phép
hoi, X ® y = (x x y) trong mo hinh.
Néu triéu chimg S" ctia R; twong Ung véi
triéu chimng quan sat cua S° thi trong sb WRj
cta R; sé dugc tinh la:
ey = sie{sg_i)mso}wg‘ ©
Trong d6, @ 1a mdt phép tuyén véi phép tuyén
tuwong ing X @ y = (X +y) trong mo hinh.
Sau d6 mo6 hinh s€ tim ra tinh trang H* ma F:é gia
tri wgj gitta cac tinh trang bénh tat 113 16n nhat:
H* = ihm|wRm :m?waj} (6)

Thwc hién gidi mo

Giai mo 1a qua trinh xac dinh gia tri y tir mot
tap mo trén dau ra cia qua trinh suy dién mo.
C6 nhiéu phuong phap dé giai mo. Trong bai
bao nay chung t6i dé cap dén phuong phap
trung binh trong s6. Pay 1a phuong phap nay
duoc ing dung kha nhiéu boi két qua daura 'y
c6 xét dén anh huong cua tit ca cac luat ma
do phure tap cia n6 lai it hon cac phuong phap
khac [7,8]. Gia su x; va h; 1a do cao cua tap
mo, ta co:

Tl )

i=1

Mot vi du vé xdy dung thang thudc y hoc
cb truyén

Ta c6 bai thuéc chudn dé chita cam mao
phong han 1a Ma hoang thang gdm céc vi
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thudc: Ma hoang (8 g), Qué chi (4 g), Hanh
nhan (8 g), Cam thao (4 g). Bai thubc nay dé
diéu tri chimg cam mao phong han véi cac
triéu ching: s¢ lanh, phat sot, dau dau, khong
c6 md hoi, ho [1]. Dé biéu dién cac triéu
chtng nay bang logic mo, ta s thuc hién viéc
mo hoéa theo 1y thuyét bén trén, c6 su tu van
clia cac chuyén gia y té.

Gia st ta co mét co so luat mo dugc xdy dung
béi ba luat nhu sau:

- Lut R1: Néu bénh nhan ho nhiéu va sét thi
tang lugng thudc véi Wincdg) = 0.4

- Luat R2: Néu bénh nhan khong ra md hoi va
sot thi tang lugng thude Vi inepg = 0.3

- Luat R3: Néu bénh nhén s¢ lanh va khong ra
md hoi thi ting lugng thude Vi Winepp = 0.6
Gia st, ¢6 1 bénh nhan c¢o triéu ching: Ho 10
lan/ngay va sbt 39.2 do, khong ra md hoi
(Mkmho=1), so lanh trung binh (Usinni) = 0.5).
Ung véi mo hinh xay dung & trén ta co:
p—honhieu(x) =05 Va IJSotcao(x) =07

p-l(x) = Uhonhieu(x)" p-Sotcao(x) = min(0.5,0.7)=0.5
le(x) = lJ-Sotcao(x)" p—komohoi(x) = min(0.7,1)=0.7
Msx) =  Hsolanhnhieux)  ~
min(0.5,1)=0.5

Thira nhan cac kién thirc trong phan trén, ta
tinh duoc :

l—lRl(X) = ul(x)" l—llnCD(X) =m|n(05, 04)=04

HRZ(X) = U-Z(X)" l—llnCD(X) =m|n(07, 03) =0.3

uR3(X) = us(x)/\ UImcD(X) =min(0.5, 0-6) =0-5

Mioai= MRr1x) ¥ MR2(x) v MR3(x) = max(0.4, 03,05)= 05
Sau d6 ta st dung cac phuong phap giai mo
nhu l4y trung binh trong sé ta thu dugc:

Zm:xihi

|~1komohoi(x)

* * *
T _05*04+0.7*03+05%05 _ - (8)
m 0.4+0.7+05
=1

y=
h.

Thong qua viéc tham khao cac tai liéu va hoi
¥ kién chuyén gia 1a cac bac si y hoc ¢
truyén thi cac tip mod giam lidu lugng hay
tang lidu lugng nhiéu, it, trung binh dugc dinh
nghia trén tap vii tru cua X. Trong do,
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X={0,...,20%}. Diéu d6 c6 nghia 1a chung ta
c¢6 thé tang hodc giam lidu luong cia cac vi
thudc trong thang thudc chuan khong qua
20%. Két hop v6i gia tri y bén trén ta tinh
duogc luong thude ting thém cho phu hop véi
triéu chung ¢ trén 1a 0.4125*20%=8.25%.

Nhu vy, Gmg véi thang thudc di cho lic dau
ta c6 thé tinh toan dugc cac vi thude danh cho
bénh nhan ban dau gém cac vi thude va liéu
luong nhu sau: Ma hoang (8.7 g), Qué chi
(4.3 g), Hanh nhan (8.7 g), Cam thao (4.3 g).
KET QUA VA BAN LUAN

Trong quéa trinh nghién ciru bude dau ung
dung logic mo trong mo hinh hoa viéc ké don
thudc y hoc ¢b truyén, ching t6i da thu thap
céc don thude c6 thé gia giam 1a 17 don thude
nhu cac thang thudc chira cam mao phong
han, giam dau,... Bén canh d6, ching to6i
cling két hop voi cac bac si y hoc ¢d truyén dé
xay dung hon 126 luat dé gia giam liéu luong
c4c thang thude chuan.

Théng qua mé hinh mod duoc dé xuét, chung
t6i mong mudn md hinh nay s& hd tro cac bac
sT trong viéc ra quyét dinh chan doan bénh
nhét 1a céc bac si tré, it kinh nghiém hodc cac
béc si & cac bénh vién tuyén dudi. Trong thoi
gian tiép theo ching t6i s& thuc hién mé hinh
nady trén may vi tinh va danh gia két qua chan
doan va ké don.

KET LUAN

Trong bai bao nay, chung t6i da trinh bay cac
van dé trong viéc md hinh héa viéc ké don
thudc ctia cac bac si y hoc ¢d truyén bang viéc
sit dung 1y thuyét tip mo va logic mo. Chung
t6i ciing da trinh bay mot vi du vé viéc ap
dung mo6 hinh dé xuit cho co s ludt duoc
dua ra dua trén viéc tham khao kién thtrc cua
cac bac si y hoc ¢b truyén c6 kinh nghiém.
Piéu do, ching minh dugc tin hoc c6 thé
dugc tmg dung trong nhiing bai toan phuc tap
nhu bai toan ké don thubc y hoc cb truyén.
Tuy nhién, diy moéi chi 13 budc dau nghién
ctru vé viée ing dung 1y thuyét mo va logic
md vao mo hinh héa viée ké don thube y hoc
¢b truyén. Trong thoi gian tiép theo, chung t6i
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s& mo hinh héa co ché giai thich vé viéc hinh
thanh mot toa thudc dong y va xay dung hoan
thién phan mém. Pé tir 6 hd trg cac bac si 'y
hoc ¢b truyén trong qué trinh ra quyét dinh
chan doan va diéu tri bénh.
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THE INITIAL APPLICATION OF FUZZY LOGIC IN THE MODELING OF
TRADITIONAL MEDICINE PRESCRIPTION

Truong Thi Hong Thuy”, Nguyen Hoang Phuong?,

Vu Anh Tuan!, Le Thi Hai Yen*
YUniversity of Medicine and Pharmacy — TNU,
?Thang Long University

The aim of our research is to simulate a thinking of traditional medical practitioners in forming a
prescription of Oriental traditional medicine based on the observed symptoms of the patient. In this
paper, we focus on modeling for modifying standard prescriptions of oriental traditional medicine
using the fuzzy sets theory when the standard is given. Input data are symptoms and patient status
which as fuzzy sets and outputs are dosage changes of herbal plants of the given standard
prescription and some new herbal plants constituting an advised prescription. This research
provides an overview of possible applications of powerful computing in the field of medicine.
Keywords: Fuzzy logic; fuzzy inference; symptom; prescription; Oriental traditional medicine
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