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XAY DUNG HE HO TRQ RA QUYET PINH CHAN POAN BENH

Vin Thé Thanh, Tran Minh Bao
Trieong Pai hoc Cong nghiép thuec pham Tp. HCM

Tém tit. Bai bao tiép can md hinh Iap luan ma dé xay dung hé hd trg ra quyét dinh, tir d6
xay dung chwong trinh @mng dung mé phong hé hd tro ra quyét dinh chan doan bénh. Qué
trinh xay dung hé hd tro ra quyét dinh nay duoc thuc hién dua trén su két hop gitra co so ly
thuyét tap mo, dai sb gia tir va phuong phap suy didn mo dé tién hanh xay dung hé hd tro ra
quyét dinh vé& qua trinh chan doan bénh qua s liéu siéu am tim mach. Viéc xay dung tng
dung duoc thuc nghiém trén dir liéu mau tai Vien Tim mach Tp.HCM, két qua budc dau da
thir nghiém trén 3000 mau dir liéu vé triéu chimg suy tim cia bénh nhan va chuong trinh
dura ra két qua chan doan vé6i do chinh xéc trén 80% so vai két qua chan doan thuyc té.

1. Gi6i thiéu

Hé chuyén gia la mot chuong trinh théng minh nham day cho may tinh biét céc
hoat dong cua mot chuyén gia thuc thu. Hé chuyén gia dau tién 12 DENDRAL, xuét
hién vao gitra thap nién 70, sau d6 vao nam 1975 hé chuyén gia MYCIN ra doi d@ thanh
cong trong viéc &p dung khoa hoc tri tué nhan tao vao linh virc Y hoc, cu thé Ia linh vuc
chan doan va diéu tri bénh nhiém trung mau. Pay 1a hé chuyén gia twong ddi lon, thuc
hién & mirc chuyén gia con ngudi, bén canh d6 con cung cip co ché giai thich cac budc
suy luan. Vao cudi nam 80, tai Vién Cong nghé Thong tin da budc dau xay dung hé tro
gitp kham chira bénh noi khoa, chAm ctru va chan tri dong y ([4]), d& co tiép can ra
quyét dinh trong viéc chan doan 1am sang ([6]),...

L. A. Zadeh da phat trién mot Iy thuyét 1ap luan 1ap luan mo nham dua ra mot
phuong phap biéu dién va lap luan véi cac thong tin ngdn ngit khdng chinh xac. ([12])
Trong tiép can cua Zadeh, 1ap luan xap xi dua trén co s¢ logic mo gia tri ngdn ngir. Céc
gia tri chan ly cua ménh dé Ia céc gia tri ngdn ngir cua bién TRUTH.

Mdi gia tri chan ly ngén ngir co ngit nghia tuong tng véi mot tap mo xac dinh
trong doan [0, 1]. Trén co so dai s6 gia tir, ta Xxay dung co ché Iap luan suy dién mo dua
trén bién ngdn ngit thong qua dang tap mo loai hai dé tir d6 xay dung co ché chuyén doi
tur tap mo loai hai thanh tap mo loai mot va nhan gia tri trong doan [0, 1]. ([5])

Trong md hinh hé hd tro ra quyét dinh cua bai béo s& xay dung hai phan cét 16i,
d6 1a xay dung hé co so tri thic va xay dung co ché 1ap luan twong tng Vi co so tri
thize. DI voi hé co so tri thie ta xay dung dua trén céc quy tac luat IF ... THEN, con
dbi voi co ché 1ap luan suy dién ta s& dwa trén viéc 1ap luan ngdn ngi tu nhién cua mién
gia trj cua bién ngdn ngir dd dugc xay dung trén nén tang dai so gia tir.
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Noi dung cua bai bao gom: phan dau tién s& gisi thiéu khai quét vé hé hd tro ra
quyét dinh va md hinh co sé luat; phan thir hai s& gioi thiéu vé bién ngdn ngix va viéc
xay dung gia tri bién ngdn ngir; phan thir ba dua ra bai toan 1ap luan co k diéu kién va
néu Ién cach 1ap luan trong bai toan k diéu kién; phan tht tu s& xay dung hé ra quyét
dinh chan doan bénh thong qua cac budc xir ly dit liéu dau vao, xay dung cac budc suy
luan, thiét 1ap md hinh hé ra quyét dinh, xay dung chwong trinh md phong hién thuc qua
trinh xay dung hé ra quyét dinh chan doan bénh; phan cudi cung la tong két va dua ra
hwéng phat trién.
2. Céc kién thirc co sé

2.1. Lgp lugn mo

Lap luan mo nham hudéng dén viec md phong 1ap luan suy nghi caa con ngudi.
Lap luan m& duoc tng dung trong cac hé chuyén gia, hé hd tro ra quyét dinh, ...

Qua trinh thuc hién lap luan mo dugc xem la sy khai quat hoa cua luat Modus
Ponens, tir d6 st dung ham bién dbi gia tri chan 1y dé wdc lwong tap mo twong &ng.

Trong truong hop viéc Iap luan mo ¢6 nhiéu gia thiét, bai toan 1ap luan mo dugc
phét biéu nhu sau: ([11])

IF (X4 = X11) AND (X2 = X15) AND ... AND (Xy = X11) THEN Y =y

IF (X4 = Xe1) AND (X2 = Xi2) AND ... AND (Xy = %) THEN Y = i

(X1 = X01) AND (Xz = on) AND ... AND (Xn = XOn)

Y=Y

Véi (X1, Xa, ..., Xn) 14 céc tap mo céc yéu t dau vao va tap mo gia tri két luan Y.
Ung Véi gia tri yéu to dau vao (Xoz, Xoz, ..., Xon) turong @ng Véi cac tap mo (Xy, Xz, ..,
Xp), ta tng dung phuong phap 1ap luan mo dé noi suy gia tri két qua yo thuoc tap mo Y.

Véi céc gia tri yéu té dau vao (Xo1, Xoz, ..., Xon), ta can noi suy két qua dau ra yo.
Viéc giai bai toan trén dua trén céc ly thuyét tap mo bang cach hop thanh luat Max-Min
qua cac budc nhu sau: ([1])
Buéc 1. Tinh d6 thda man (muc d6 tuong hop) cua di liéu dbi voi luat thi i:
Ti= ]rgjig{:uxij(xij )}
Buéc 2. Gia tri mo két qua ¢ dau ra ddi voi luat tha i, ;i (¥;) duge tinh nhu sau:
i (y;) =min{Ti, w,(yi)}

Buéc 3. Gid tri mo két qua dau ra hé thong s, (y,) a:

Hyo(Yo) = maxdu, (y;)}
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2.2. Bién ngén ngir

Bién ngdn ngir 1a bién co gia tri 1a gia tri ngdbn ngir. CAc gia tri nay duoc xay

dung tir cac phan tir sinh nguyén thuy cta bién d6 boi tac dong cac gia tir va cac lién tir.
([101)

Theo ([7]), bién ngdn ngit duoc dic trung boi mot bo (X, T(X), U, R, M), vai:

- X la tén cua bién ngdn ng.

- T(X) la tap cac gia tri ngdn ngir caa bién X.

- U latap vi tru cta ngdn ngir.

- R 1a luat ky phap cho phép sinh ra cac phan tir cua T(X).

- M la luat ngix nghiia gan mdi phan tir ciia T(X) bai mot tap mo trén U.

Theo ([9]), dic trung cua bién ngdn ngi:

- Céc gié tri ngdbn ngir c6 ngir nghia tu nhién cua bién ngdn ngir khi duoc con
ngudi sir dung trong cudc séng hang ngay; con nguoi st dung ngir nghia nay
dé xac dinh quan hé thir tu ngir nghia giita cac gia tri ngdn ngit cia cing mot
bién.

- Céc gia tir ngdn ngit dwoc con nguoi sir dung dé nhin manh vé mat ngir
nghia ctia gia tri ngdn ngir; tac 14 mdi gia tr ¢6 thé 1am manh 1&n hoic yéu di
ngir nghia tu nhién caa gia tri ngdn ngir dugc tac dong.

- Vé&i mdi gia tri ngbn ngir x trong T(X) va tap H cac gia tir ngdn ngit, khi d6
H sé duoc phan hoach thanh hai tap roi nhau sao cho moét tap chira cac gia tu
lam tang nglr nghia cua X va tap con lai chira cac gia tir lam giam ngir nghia
cua x. Hon nira, trong mdi tap con dé cua H, ban than céc gia tir cling dugc
sap thi ty theo mirc @6 nhan ngir nghia cua chdng.
Cac tinh chét trén cho phép ching ta xay dung mot cau trlc tht tu ngit nghia
g vai mot bién ngdn ngir bat ky, cau trdc thir ty ndy cd thé lam ting hoic giam ngir
nghia cua gia trj bién ngén ngir.
Dua vao dic trung cia bién ngdn ngi, ta xay dwng mién gié tri cua bién ngdn
ngit thanh mot tap hop sip th tu bo phan.
Xét bién ngdn ngir X, khi d6 T(X) 1a tap hop céc gia tri cua bién ngdbn ngir X va
duoc goi la mién gia trj cua bién ngdn ngir X.
2.3. DPgi sé gia tir
Trong tai liéu ([10]), gidi thiéu phuong phap tiép cin dai s6 dén cau tric tu
nhién caa mién gia tri cia bién ngdn ngit. Cau trac dai s6 nay ap dung trén mién gia tri
cua c4c bién ngdn ngir dua ra va dugce xem nhu 13 mot cau trac dai sé triru twong, goi la
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dai s6 gia tur.
Trong ciu tric dai s6 gia tir cho phép ma rong tap gia tri chan Iy 1a cac phan tu

cua dai s6 gia tir thod man mot sé tinh chat maéi, trong d6 co tinh chat ké thira ngir nghia
cua céc gia tir. Cho dai sb gia tir X = (T(X), G, H, <), trong d6:

- T(X): mién gia tri caa bién ngdn ngir X.

- ‘<’rquan hé tha tu bo phan sinh boi ngir nghia tu nhién cua gia tri ngén ngir.

- G: tap phan ta sinh nguyén thuy cua bién ngén ngit, xem nhu 13 toan tir 0—

ngoi.

- H: tap cac gia ta ngdn ngir, xem nhu 1a toan tir 1-ngoi.

Tinh chat ké thira ngir nghia duoc dinh nghia nhu sau:

vh, k, h’, k’e H, h=k, x € T(X), ma hx <kx thi cling c6 h’hx <k’kx.

MJ3i mot mién gié tri caa bién ngdn ngir s& tao thanh mot tap hop sap tht tu bd
phin va d6 1a cdu tric co ban cua linh vuc dai sb gia tir. Viéc danh gia ngit nghia cua
cac tir duoc thyuc hién thdng qua mién gia tri ngir nghia cua tap mo trén tap vi tru U.

2.4. Dinh lwong ngir nghia gid tri bién ngdbn ngir

MJi mot phuong phap khir mo trén tap mo 1a mot anh xa tir tip mo céc phan tir
trong mién gia tri T(X) vao mot doan gié tri thuc [a, b] hoic [0, 1]. Dbi véi gié trj bién
ngdn ngit, viéc anh xa nay cd thé hiéu nhu 1a mot phuong phap dinh lwong ngir nghia.
([11 [2D

Chung ta xét mot anh xa f di tur tap T(X) vao doan [0, 1] va anh xa f bao toan thir
ty trén T(X). Khi d6 ta c6, kich thudc cua tap H(X) c6 thé duoc dinh nghia thong qua
duong kinh caa f(H(x)) 1a mdt tap con cua [0, 1] va duoc hiéu nhu 1a mot d6 do md cua
X.

Anh xa f duoc goi la 4nh xa dinh lwong ngit nghia trén bién ngdn ngit X néu
thoa cac diéu kién sau day: ([1])

(i) f la song anh.

(i) f bao toan thi ty trén mién gia tri T(X), tac 1a:

VX, yeT(X), x<y = f(y) <f(y) vaf(0) =0, f(1) = 1

(i) Tinh chat lién tuc: VxeT(X), thi:

f(@x) = infimum(H(x)), f(Ex) = supremum(H(x))

Dua vao khai niém anh xa dinh lwgng ngir nghia f va kinh thudc cua tap H(X),
v6i xeT(X), ta c6 thé md phong dinh lwong bang duong kinh caa tap f(H(x)) va ki hiéu
la f,.
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Anh xa fn: T(X) = [0, 1] goi 1a 46 do md cua phan tir x e T(X) néu thda cac
diéu kién sau: ([1], [2])

() fn(C) + fn(c) =1va Y f, (hu) = fi(U), Vue T(X).

(i) fim(X) = 0 Vi moi x thda H(X) = x. Dic biét 1a: f(0) = f(W) = f(1) = 0

(i) v x, y € TX), vh e H thi: ™) _ W) 0 1s khang phu thuse vao
fo(x)  fa(Y)

cac gia tri x, y va duoc goi la do do mo cua gia tu h, Ki hiéu la u(h).

Trong d6: ¢*, ¢, 0, 1, W lan luot 1a: phﬁn tur sinh duong, phﬁn ttr sinh am, phﬁn
tir nho nhat, phan tir 16n nhat va phan ta trung hoa trén mién gia tri T(X)

Cho ham do do mo fy, trén X, ta c6 anh xa dinh lugng ngit nghia v trén T(X)
duogc dinh nghia nhu sau: ([1])

(i) V(W) =0 = fi(c-), v(c-) = 0 — ofin(C-), v(c+) = 6 + afim(ct), V6i 0 <0 < 1
(i) v(hx) = v(x) + Sign(p){ D) o Fu(X) = o(hx) £, (h;x)}
Véije{j:—q<j<p &0} =[-q"p] va

o(h;x) :%[1+ Sign(h; x)Sign(h,h;x)(8 - a)] e{e., B}

(i) v(®c-) = 0 va v(Ec-) = 6 = v(Zc+), v(Ec+) = 1;

va véi cac phin tir dang hix, je[- g7p], ta co:

VOhY) = v+ Signhpol S () 3 vER = v+

i=Sign(j)

Sign(hjx){ i fn ()}

i=Sign(j)

Luu y: v(c-) = Bfn(c-) va v(ct) = 1 - pfn(c+)

2.5. Tich hop dai sé gia tir

Bai toan duoc dit ra 1a can phai xay dung thanh n — yéu té dau vao, mdi yéu tb
dugc xem nhu 13 mot tap mo md ta cac dbi tuong ma chdng ta can 1ap luan. Cac tap mo
nay dugc xay dung trén cac ngdn ngi tu nhién, do d6 chiung ta danh gia cac tap mo nay
bang gié tri cac ngdn ngit tu nhién dua trén dai sb gia tu.

Tuy nhién, véi mdi mot yéu té dau vao ching ta chi mé ta duoc dudi dang mot
dai s gia tur twong wng véi bién ngbn ngir cua yéu to dau vao do. Vi vay, ta can phai
xay dung mot md hinh dai sé gia tir tich hop ¢6 n thanh phan ma mdi thanh phan 1a mot
dai s6 gia tar biéu dign cho mot dai lwgng mé ta gié tri bién ngdn ngir twong &ng.

Dé xay dung dai sb gia tir tich hop, ta xét bién ngdn ngit X duoc biéu dign bai n
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dai sb gia tur (X1, Xz, ..., Xp). Khi d6, ta c6 mot bd n céc gia tri phan ti sinh cua dai s6
gia tur tich hop (1, Ca, ..., Cn) € (G1, Gy, ..., Gn). Mdi phan tir caa dai sé gia tir tich hop
€O dang (X1, X2, ..., Xn) € (X1, X, Xp).

3. Bai toan lap luan k — diéu kién

Trong md hinh bai toan Iap luan ¢ n yéu té dau vao (Xo, ..., Xon) ta can noi suy
yéu té dau ra la yo. Viéc ndi suy nay dwoc thuc hién trén mot co so luat bao gdom Kk luat
va mdi luat cé n + 1 yéu té.

Cac yéu té dau vao duoc chuyén dbi thanh céc gié tri thuc va duoc anh xa tir cac
gia tri ngon ngi dwa trén anh xa dinh lwong ngit nghia. Viéc thuc hién bai toan k — diéu
Kién nhu sau:

Bwéc 1. M0 ta n yéu to dau vao thanh cac tap mo Xy, ..., Xn.

Bud6c 2. Mbi tap mo X; 1a mot gia tri caa mién tri bién ngén ngit X;, va tir d6 xay
dung céc tap phan tir sinh va tap céc gia tir trong wng. (V6ij=1, ..., n)

Budéc 3. Mbi bién ngdn ngir X; duoc xay dung thanh mét dai s6 gia tu, cac gia
tri ciia bién ngdbn ngir ma duoc ndi két gitra cac chudi gia tir va phan tu sinh nguyén
thay.

Bwéc 4. Thuc hién anh xa dinh lwong ngit nghia cho cac gia tri cia cac bién
ngdn ngit da tao ra, tir 46 t6 hop thanh k luat, bao gom luat ngit nghia va cac luat trén
gia tri ngdn ng.

Buwéc 5. Tich hop k diéu kién, bao gdm céc gia tri ngit nghia va cac gia trj thuc
sau khi thuc hién anh xa, viéc tich hop nay sé xay dung cho chung ta hai co so luat song
hanh véi nhau bao gom cac co so luat mang ngit nghia va co s¢ luat mang cac gia tri
thuc.

Bwéc 6. Thuc hién viéc 1ap luan trén co so luat tng voi yéu té dau vao (Xo,...,
Xon) va thu dugc yéu té dau ra Ia yo.
4. Xay dwng hé hd tro ra quyét dinh chan doan bénh

4.1. Xe ly dé# ligu dau vao

Goi v: T(X;) — [0, 1] 1a anh xa tir mién gia tri bién ngdn ngir X; vao tap gié tri
[0, 1]. Ta thuc hién qué trinh chuyén doi dir liéu dau vao x; thdng qua anh xa v dé co cac
gia tri v(X;) trong doan [0, 1]. Khi do, v 1a ham dinh lugng ngit nghia duoc dinh nghia
cho bién X = XXk-1...X1Xo, Vi Xo 12 phan tir sinh, X1, X, ..., X« 1a c&c gia tu, theo tai
liéu ([2]) ta co:

2|5ixjil)|—1*f[sign(5(xi))]

V(X) = 2+i(xo) +Z[
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Vaoi - sign(a) = { 1 a0
-1 a<o0
Ham do dic trung & cua dai s6 gia tir duoc tinh nhu sau:
5(c=1,8(c)=-1,véic’, ¢ €G.
S(hi) =i, Vh e H va §(ki) = —1i, Vki € H™
MGi gia tri x; thuoc mién gia tri T(X;), cAc gié tri nay co thé Ia:
+ CAc gia tri so: Ta &p dung phuong phap khir mo trén tap mo, khi d6 moi mot
gia tri x;j s€ co gia tri khir mo la v(x;) thugc doan [0, 1].

+ CAc gié tri thé hién dudi dang gié tri bién ngdn ngir: dua vao cau trdc sap the
ty cta gia tri bién ngdn ngir va co so Iy thuyét vé dai sé gia tir, ta xdy dung ham dinh
lwong ngir nghia. Do d6, két qua thuc hién viéc chuyén doi nay s& la mot gia tri v(x;)
[0, 1J.

Véi mdi yéu td dau vao (Xi1, Xz, ..., Xin) NG VG tap X*i = Xq X X2 X ... X Xp ta
dwa vao anh xa v(xj) dé chuyén doi thanh cac gia tri: (v(Xis), v(Xi2), ..., v(Xin)). Dong
thoi ta ciing c6 gia tri két luan 1a v(y;), tir d6 xay dung cho luat thit i trong co s& luat caa
hé hd tro ra quyét dinh 1a mot quan hé: (v(xi), v(Xi2), ..., v(Xin); V(Yi)).

4.2. Xay dung qua trinh suy lugn

Qua trinh 1ap luan 1a tng véi mot yéu td dau vao (Xo, Xoz, ..., Xon), dua vao co s¢
luat d4 xay dung, ta can ndi suy gia tri két luan yo. Qué trinh ndy duoc xay dung nhu
sau:

Buwéc 1. Ta gom cum co s¢ luat thanh cac cum dir liéu C; véi ham muc tiéu la:

(31
3= (u) d(x;,C;)
i1 j-L
Buéc 2. Xac dinh cum C; cta cac yéu té dau vao dé ta thuc hién qua trinh suy
luan.

Buwéc 3. Thuc hién qué trinh Iap luan nay trén mdi cum thich hop vai yéu té dau
vao, ta tinh noi suy két qua cho gié tri tap mo dau ra yo nhu sau:
k
Z[Eﬂliﬂ(l— [v(Xo;) =v(X;) vyl
v(yo) = Véia>0. ([2])
z m‘nn(l_ [v(Xio) —v(X;) )*

i=1

Gid tri yo c6 thé duoc chuyén ddi bang anh xa ngwoc v*(yo), khi d6 ta co gia tri
ngit nghia twong ung. Sau khi thuc hién viéc ndi suy, ta ¢ thé lam giau tap co so luat
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bang cach bd sung luat méi vao co so luat ban dau.

4.3. Hé hé trg' ra quyét dinh chdn dodn bénh

Giao dién ngudi ding 4—’ Giao di¢n chuyén gia
\ 4 = T v
PPy ST Gida tri két qua dinh luong |1 =
Céc yéu t6 dau vao : ' ' : I Tién xt ly
. A . A < |
|
S LTI I !
Maodun tién xir ly Dinh luong céc yéu té

l dau vao
Pt Két qua Yo ‘(L'rl’lg VGi cac v
I Gia tri ngbn ngir | Yeu to dau vao)
'E ] A Tao ra cac quan hé luat
:: binh lugng ngt nghia 1 IF ... THEN
I::::::::::::::::::::::
! Gia tri s6 =
I: Mo to suy dien \ 4
1[Chuyén déi gia tri s (noi suy két qua) R(Xiz, Xiz, -1 Xin; ¥i)
W

Chuyén d6i thanh cac gia J
tri tap mo (X, ...y Xn)

Hinh 1. M8 hinh xi ly ciia hé ra quyér dinh

M6 hinh hé hd tro ra quyét dinh gdm hai phan, phan thi nhat dung cho chuyén
gia dé thuc hién qué trinh tao ra hé théng co so luat, phan thi hai duoc dung dé suy luan
(g voéi gié tri dau vao. Qua trinh suy luan duoc thuc hién qua moé to suy dién tir d6 ndi
suy két qua dé co duoc gia tri dau ra. Cac gia tri dau vao va gia tri dau ra caa mé hinh
c6 thé chuyén doi qua lai giira cac gia tri bién ngdn ngir va gia tri s trén doan [0, 1],
nén cd sy phu hop dé mo ta mic do caa dix liéu khi siéu am tim.
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Hinh 2. So sanh di ligu mdu chdn dodn suy tim va ciia chiwong trinh chan dodn

Dua vao sb lisu md ta cua qua trinh siéu am tim, nguoi thay thudc c6 thé danh
gia mirc d6 bénh hep dong mach vanh va tir 46 danh gia bénh thiéu méu co tim theo
muc d6 bénh: nang/nhe. S6 ving rdi loan nhiéu thi micc d6 nghi ngo cang cao, mirc do
bénh s& la cac gia tri ngdn ngir tu nhién két hop voi cac gia tir. CO tat ca 18 ving can
khao séat ([8]), mdi ving s& dugc md ta dudi bén mirc do khac nhau va twong tng vai
bdn gié tri ngdn ngit: Binh thurong, Gidm déng, V6 dong, Loan dong. Do d6, gia tri nhan
duoc caa mdi viing 1 gia tri ngdn ngir mo ta mic do rdi loan.

ST B=x

MUC BO ROI LOAN VAN BONG VONG Cicgiatd [ Vay | Mo || Possbly | less | BkSpace | Hiy EF &) =
Thanh tnidc QY& O Tungbrh O Tét
Vicm Gilla dy
@ Bihthiéng O Gimdang O Vodang (O Loandéng || @ Binthuing O Giamdéng O Ve dong O Loanding | (3 Biththuong O Giam déng O Vadang O Loan dong
0125 0125 0125 Ll
© Yéu O Binhthugng () Khang tt
Vich ién that .
Wam Gilia By
@ Biihthiéng O Gémdeng O Ve dbng O Loan déng || @ Brirthuéng O Giamdéng O V8déng O Loandéng || @ Bihthusng O Giamdéing O Vadang O Loand800 Chiic niing co bép cie thil 1
0125 0125 [§F5 Osy © Bty O Ta
Thinh duéi
ém Gilia D2y
@ Bihthiéng O Gimdng O Voding O loandéng || @ Biohthuong O Gidmdéng O Wéding O Loandtng (@ Bihthuong O Giémdéng O Vadong O Loandong | |05
0.125 0125 0125 Hep déng mach varh
i OHep @ Brhthuong O Tat
Wiam Gilia By
© Bihthiong ) Giamdeng O Vodang () loandéng | @ Bnnthing O Gamdéng O Ve dong O Loandéng | (3 Bhthuong O Giamdong () Vadeng () Loan dong
0125 0125 0125 05
Tharhbén = Wi d suy tim
5 Gitla Bay O Sy @ Brhthudng O T8
@ Bihthiong O Giamdéng O Ve ding ) loandéng || @) Brinthitng O Giamdéng O Ve déng O Loandéng || @) Brhthutng O Giémdéing () Vadéng O Laan déng
[EFS] 0125 0125
Thénh tnid vach E 22
Wam Gilia Bay
@ Brhthuéng O Giamdéng O Vadeng O loandéng & Bnhthiong O Gmdéng O Vo deng O Loandéng | @ Brhthutng O Giémdéng O Védéng O Loandéng | [Chéndoan ] [ Mapluae | [ Nhéplai ] [ Timém |
Ll i) L [ caprhat ][ Xeakst | [ Thingle | [ Theat ]

TIM | TTG | TTrD

Lust VUD | TDuM | TDuG
k| 0125 0125 0125

2

3

4

5

6

0375 0375 0375
0.531.. 0929.. 0.398..
0929.. 0.
0929 0
.. 0929.. 0.398..
0929,
0375
0.531.. 0931.. 0431..

.. 0929.. 0.398..

TSaM | TSaG | TSaD | TBeM | TBeG | TBeD | TTvM | TTvG | TTvD | EF EHuzz| FR FRfuzz| Thattrai = MVanh | Suytim |
0125 0125 0375 0125 0125 0125 012 0125 0125 584 0 0o 0 0 0
0125 0125 0412, 0125 0125 0125 0125 0125 0813. 584
0125 0125 0412 0125 0125 0125 0125 0125 0813 584
0125 0126 0412 0125 0126 0125 0125 0125 0813 584
0125 0125 0412, 0125 0125 0125 0125 0125 0813. 584
0125 0125 0412 0125 0125 0125 0125 0125 0813 584
0125 0126 0375 0125 0125 0126 0126 0125 0125 584
0125 0125 0412, 0125 0125 0125 0125 0125 0813. 584
0125 0125 0412, 0125 0125 0125 0125 0125 0813. 584
0529 0125 0126 0412 0125 0126 0125 0125 0125 0813 584
0528 0125 0125 0412 0125 0125 0125 0125 0125 0813 584
0375 0531.. 0929.. 0398.. 0125 0125 0412 0125 0125 0125 0125 0125 0.813. 584

0792.. 0.085.. 0611
0792 0085. 0611
0792.. 008.. 0611
0792.. 0.085. 061
0792 0085. 0611
0125 0126 0126
8 07%2. 0042. 0542
9 0792. 0085. 0611
10 0792 008.. 0611
11 0792. 0085. 0611
12 0792. 0085.. 0611

0
0796875 0.140625
65626 0.046875
. 65625 0.046875
0.. 0265625 0.046875
0265625 0.046875
0.. 0265625 0.046875
0265625 (0.046875
0. 02656256 0.046875
0265625 0.046875

0... 0265625 0.046875 .

EEEEEEREEEEE
.

Hinh 3. Chuwong trinh chdn dodn mach vanh va suy tim
5. Két luan

Trong bai béo nay da thuc hién qua trinh xay dung hé hd tro ra quyét dinh va ép
dung vao trudng hop cu thé trong qué trinh chan doan bénh 1y vé& tim mach. Qué trinh
xay dung hé hd tro ra quyét dinh nay 1a su két hop gitra ly thuyét vé tap mo, dai s gia
tr va phuong phap ndi suy mo, tir d6 xay dung qué trinh xir ly dir liéu dau vao, xay
dung phwong phap va mé hinh caa hé hd tro ra quyét dinh. Trong bai bao nay ciing da
md phong thuc nghiém chuong trinh tng dung chan doan bénh nham hién thuc céc
budc xay dung hé hd tro ra quyét dinh. Trén nén tang cua viéc lap luan nay, co6 thé phat
trién trg thanh mot quy trinh chan doan bénh tryc tiép tir hinh anh may siéu am gém céc
s6 liéu do dac tir may siéu &m duoc chuyén ddi truc tiép tir hinh anh va tir d6 sir dung
phuong phap noi suy dé dua ra két luan chian doan hd trg cho ngudi thay thudc.
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BUILDING DECISION-MAKING SUPPORT SYSTEM IN DIAGNOSIS

Van The Thanh, Tran Minh Bao
HoChiMinh city University of Food Industry

Abstract. In this paper, we propose an approach to fuzzy logic modeling to build decision
support system, thereby building simulation application for the decision-making support
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system in diagnosis. The process of building decision support system was based on
combination of the basis of fuzzy set theory, hedge algebra and fuzzy inference method to
make decision support system to diagnose by cardiac ultrasound data. The application was
built on data from experimental models at HCM City Heart Institute; the initial results have
tested over 3,000 samples of data on symptoms of heart failure patients and the program
launched with the diagnosis precision of 80% compared to actual diagnosis.
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