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’Truong Cao dang Su pham Gia Lai

Tom tat - Nhitng ndm gan day, sé lwong tré em mac ching tw ky &
Vigt Nam khong ngirng téng Ién va déan tré thanh néi lo Idng chung.
Bénh co thé xay ra & bét ki tré nao, anh huéng dén sw phat trién
nao bd & tré va gay ra hau qua nghlem trong, néu khong phat hién
va diéu tri kip thoi. Thé nhung, hiéu biét cla ngwoi dan Viét Nam
v& bénh tw ky con rat han ché. Hon nira, khoang 65% dan sb Viét
Nam |& & néng thén, noi ma co sé& vat chét y té con han ché. Diéu
nay khién cho viéc kiém tra strc khde dinh ky cho tré va phét hién
bénh cang khé khan. D& gidi quyét nhitng van dé trén, can xay
dwng mét cong cu dé s dung va gidp phat hién sém nguy co méc
bénh ty ky & tré. Trong bai bao, ching t6i sé di sau vao viéc nghién
ctru cay quyét dinh trong viéc khai pha di¥ liéu vé bénh tw ky va
ung dung cay quyet dinh trong viéc xay dwng nén hé théng cung
cép chlrc ndng chan doan nguy co’ mac bénh tw ky & tré.

Tir khoa - chan doan; bénh tw ky; cay quyét dinh; ID3; mé hinh
chan doan.

1. Diit vén @é

Tu ky la mot tinh trang khiém khuyét phtc tap vé cac
kha nang phat trién & ndo b, tinh trang nay cod thé xay ra
& bét ky mot dua tré nao, khong 1€ thudc vao dan tdc, xa
hoéi hay trinh d6 cua cha me, vi vy sé€ rat kho phat hién
tré bj tw ky, néu chi quan sat mot s6 biéu hién bén ngoai
[2], [3]. Trong thuc té, nhiéu ngudi hay nhim 13n biéu
hién cua tré mic bénh ty ky v6i nhitng biéu hién binh
thuong & tré mai 16n, diéu nay gy anh huong 16n dén
viée chita tri cho tré. Vi vy, can c6 mot cong cy ap dung
hd tro nguoi ding trong viéc tim hiéu vé bénh va dé dang
ty kiém tra nguy co mic bénh tu ky cua tr¢ don gian va
thudng xuyén. Trong y hoc, dé chan doan bénh ty ky can
trai qua 2 giai doan. Thir nhét, ¢ giai doan kham doan 1am
sang, bac si s€ dua vao nhiing thong tin thu thdp duogc
biang cach hoi thdm nguoi nha, quan sat tré nhu anh mét
cach giao tiép, hanh dong... dé dwa ra danh gia so bo vé
tinh trang cua tré. O giai doan kham can 1am sang, tre s&
duoc thuc hién cac kham xét khac nhu dién nao do, chup
CT, X-quang... dé dua ra két qua chinh xac nhét.

Vé6i nhitng hd tro tir y hoc va su phat trién cua cong
ngh¢ thong tin, chung t6i xay dung nén hé théng cho phép
ngudi ding xem thong tin va tu chan doan bénh ty ky &
tré trén moi trudng web bang cach nhap thong tin vé cac
biéu hién cua tré, dé tir 46 hé thdng dua ra két qua vé
nguy co méc bénh tu ky. Vi nhitng chirc ning trén, hé
théng dong vai tro nhu mot cong cu hiru ich thay thé mot
phan cho giai doan kham 1am sang cho bénh ty ky, gitp
ngudi ding dé dang kiém tra, chin doan bénh tu ky & tré
moi luc moi noi, ma khong can phai thudong xuyén dén
bénh vién hodc trung tam y té.

Bai bao tap trung vao viéc ung dung ky thudt cay
quyét dinh trong khai pha dir liéu, dé xay dung hé thong
chan doan bénh ty ky & tré.

Abstract - In recent years, the number of autistic children in Viet
Nam has been increasingly on the rise, which has become a public
concem. Autism can appear in any child, affecting the growth of the
brain and leave serious complications if it is not quickly detected and
promptly treated. However, what the Vietnamese people know about
autism is still very limited. In addition, about 65% of the Vietnamese
population live in rural areas, where medical facilities are few, which
makes it even more difficult to conduct periodic health examination
for children and detect autism. To solve the above problems, it is
essential to create a user-friendly tool that enables early detection of
children’s autism. In this paper, we are to conduct an in-depth
investigation into the study of the decision tree in examining autism
data and apply this decision tree in building up a system which
provides functionality for the diagnosis of autism in children.
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2. Ly thuyét vé ciy quyét dinh

Trong linh vyc khai phd dir liéu, cay quyét dinh
(Decision Tree — DT) 1a mét mo hinh du doan thude 16p cac
bai todn phén 16p, ding dé xéc dinh 16p cua cac dbi twong
can dy doan [4]. Ban chét cay quyét dinh dua vao day cac
ludt IF ... THEN dé dy doan 16p ciia dbi twong. Mdi nut
trong (znternal node) ctia DT tuong g véi mot bién, dudng
noi gilra mot nut trong voi niit con cua nd thé hién mot gi tri
cu thé bién d6. Mdi nit 14 (leaf) dai dién cho gia tri du doan.
Cay quyét dinh hoc dé du doan gia tri ciia cac bién phan loai
béng cach dua vao tap dir li¢u huén luyén (training data) dé
chon ra nit gbc (root node) dé phan tach cay bang cach tinh
do loi thong tin (Information Gain - IG), qua trinh phan tach
cay duoc thyc hién mot cach dé qui cho dén khi khong thé
tiép tuc thuc hién viéc phan tach cay duoc nita [1], [4].

Cay quyét dinh dugc chia lam 2 loai:

Cay hdi quy ding dé dy doan gid tri cua bién phan
loai c6 kiéu dir liéu gia tri nhu du doan doanh thu, loi
nhuan, gi thanh san pham... Thuat toan phd bién ding
dé xay dung cay hdi qui 1a CART.

Cay phan 16p dung dé du doan gia tri ctia bién phan
loai c6 kiéu dir liéu phi gia tri nhu dy doan kha nang mua
hang, kha nang bi bénh, két qua hoc tap cua sinh vién (xuét
sic, gioi, kha, trung binh, yéu)... Thudt toan phd bién ding
dé xay dung cay phan lop 1a ID3, J48, C4.5, C5.0.

Hé théng chén doan bénh ty ky stt dung thuat toan
ID3 dé xay dung cdy quyét dinh va trong thut toan nay
c6 su dung d0 do cua nha toan hoc Claude Shannon
(Information Gain - IG) dé x4c dinh diém chia.

3. Xy dung hé thong chin doan bénh tu ky
3.1. M6 ti chikc ning hé thong

Hé théng dwoc xiy dung theo céu truc hé thdng
website quan 1y va website nguoi dung.
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Véi hé thong quan 1y nay, hé thong cho phép nguoi
quan 1y c¢6 thé quan Iy b dir licu hudn luyén bang cach
thém, x0a, chinh sira dit liéu. Dya vao bo dit liéu hudn
luyén do, hé thong s& tu dong tao cac bo luat va luu trir lai
dé sir dung trong viéc chan doan bénh. Bén canh do, hé
thong quan 1y cho phép ngudi quan 1y ¢ thé thém vao
nhitng ludt 14y tir bac si, chuyén gia nghién ctru vé bénh tyr
ky dé tang thém do chinh xac trong qué trinh chan doén.

Véi website ngudi ding, hé théng cho phép ngudi
dung dang nhap vao sur dung chirc ndng chan doan bénh
mot cach de dang. Ngoai ra, h¢ thdng con cung cap nhing
thong tin can thiét vé bénh ty ky.

3.2. Kich bén trién khai h¢ thong chin dodn

He¢ thong chan doan bénh tu ky dugc xay dung dé dap
ung cac budc sau:

Thu thap div
ligu

Xay dung cay :
quyet dinh

Tao iuat

11"' ﬂlll]ﬁ v ‘10

Hinh 1. Kich ban trién khai hé thong
Budc 1: Thu thdp dir liéu (tao bé dir li¢u training)

Mubn xdy dung hé thong chan doan c6 do chinh xéac
cao thi can c6 mot b dit lidu training du 16n. Bé dam bao
di€u nay, h¢ thong cung cap chirc nang cho phép mé rong
bo dit li€u bang viéc nguoi quan ly co thé thém di li€u
training thudng xuyén va de dang (dir li€u cang 16n thi 46
chinh xac khi chan doan cang cao).

Céu tric ciia bang dir lidu training:

ung tinh cam.
C4: Bat thudong 6 mirc d6 ndng trong dap
ung tinh cam.

D: Céc dong
tac co the

D1: Céc dong tac cta co thé phi hop voi tudi.
D2: Bat thuong & mirc d6 nhe cac dong tac
co thé.

D3: Bét thuong (6 mirc d¢ trung binh) cac
dong tac co the.

D4: Bt thuong ¢ mirc d6 nghiém trong cac
dong tac co thé.

E: Su dung
do vat

El: Str dung d6 vat phu hop, thich thi voi
dd choi va cac d6 vat khac.

E2: Thiéu thich hop nho trong viéc sir dung
@b vat, thiéu thich tht véi d6 choi va cac d6
vat khac.

E3: Thiéu thich hop trung binh trong viéc
sir dung dd choi va cac do vat khac, bat
thudng trong yéu thich dd choi va cac db
vat khac.

E4: Thiéu thich hop mét cach nghiém trong
trong viéc sir dung dd choi va cac dd vat
khéc, bit thuong nghiém trong trong viéc
thich tht d6 vat.

F: Thich
nghi vdi sy
thay doi

F1: Dap tmg lai sy thay d6i phi hop voi tudi.
F2: Bat thuong nho trong viée thich nghi
v0i sy thay dbi.

F3: Bit thuong (mirc d6 trung binh) trong
su thich nghi v6i nhitng thay dbi.

F4: Bét thuong trdm trong trong viéc thich
nghi v6i sy thay doi.

G: Phéan ung
thi giac

G1: Phan tng thi giac binh thuong va phu
hop véi tudi.

G2: Bét thuong nho vé thi giac, thi thoang
phai nhéc nh¢ tré chu y dén myc tiéu.

G3: Bét thudng mirc trung binh vé thi giac nhin.
G4: Bt thuong nghiém trong vé thi giac nhin.

Tén thudc tinh Mién gia tri

A: Quan h¢ |Al: Khong biéu hién khé khin hodc bét

xa hoi thuong trong quan hé véi moi nguoi.

A2: Mot chit bét thuong trong quan hé véi
moi nguoi.

A3: Bét thuong ¢ mirc d9 trung binh trong
quan hé vdi moi nguoi.

A4: Bét thuong ¢ mirc d6 nghiém trong
trong quan hé voi moi nguoi.

H: Phan tng
thinh giac

HI: Phan tmg thinh giac phu hop véi tudi.
H2: Bét thuong nho vé hoat dong ciia thinh gidc.
H3: Bét thuong ¢ mirc do trung binh vé kha
nang nghe.

H4: Bét thuong nghiém trong vé hoat dong
cua thinh giéc.

B: Kha nang
bat chudce

B1: Bét chudc gibng nhu tré binh thuong khac.
B2: Bat thudng & mirc d6 nhe vé k§ ning
bat chude.

B3: Bat thuong mirc d¢ trung binh vé k¥
nang bat chudc.

B4: Bét thuong & mirc d6 nghiém trong vé
k¥ ning bét chude.

I: Phan Gng

qua vi, khiru,

xUc giac va
kha nang str
dung cac
giac quan
nay

I1: Hoat dong binh thuong ctia cac hanh vi:
ngui, ném, s0 mo, dung cham.

12: Bat thuong nhe trong hoat dong cia cac
hanh vi: ngui, ném, so mo, dung cham.

13: Bat thuong & mirc d trung binh trong
hoat dong cua cac hanh vi: ngui, ném, so
mo, dung cham.

14: Bat thuong nghiém trong trong hoat
dong cua céc hanh vi: ngui, ném, SO mo,
dung cham.

C1: Pap tng tinh cam phu hop vai tudi va
phu hop véi hoan canh.

C2: Bit thuong ¢ mirc d6 nhe vé dap ung
tinh cam.

C3: Bt thuong ¢ mirc d¢ trung binh vé dap

C: bap ung
tinh cdm

J: S¢ h?li
hoéc hoi hop

J1: So hai va hdi hop mot cach binh thuong.
J2: Bat thuong nhe vé so hdi va hoi hop.
J3: Bit thuong ¢ mirc d6 trung binh vé sg
hai va hdi hop.

J4: Bét thuong nghiém trong vé s¢ hai va
hdi hop.
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K: Giao tiép |K1: Giao tiép bang 11 phu hop véi tubi va
bang 16 tinh hudng.

K2: Bit thuong nhe vé giao tiép bang 101,
tré cham noi.

K3: Bat thuong mirc d6 trung binh vé giao
tiép bang 10i.

K4: Bat thuong nghiém trong vé giao tiép
bang 10i.

L: Giao tiép
khong 161

L1: Giao t1ep khong 161 binh thudong, phu
hop v6i tudi va tinh huong

L2: Bit thudng nhe vé giao tiép khong 10i.
L3: Bét thuong mirc do trung binh.

L4: Bit thudng nghiém trong vé giao tiép
khong loi.

//xba bestAttribute khoéi tép
thudéc tinh véi mdi v in

bestAttribute
Begin
Uy:= [Ulsy

//Uy la phdn hoach cua U

ChildNode:= Create tree (Uy,
C, {d}):
End
End
End

M: Mtrc d6
hoat dong

M1: Mtic d6 hoat dong binh thuong, phu
hop v6i tudi va tinh hudng.

M2: Bét thuong nhe vé mirc d0 hoat dong.
M3: Bit thudng trung binh vé mitre do hoat dong,
M4: Bat thuong nghiém trong vé& mirc do
hoat dong.

N: Dép trng
tri tué

N1: Bap tng tri tué¢ binh thuong, phu hgp
VGi tudi.

N2: Bét thuong nhe vé tri tué.

N3: Bit thuong trung binh vé tri tug.

N4: Bit thuong nghiém trong vé tri tué.

P:kétqua |P1: Tré khong bi tu ky.

P2: Tré ¢6 kha niang méc ty ky nhung &
mirc 6 nhe.

P3: Tré c6 kha nang mic tu ky 6 mic do
trung binh

P4: Tré bi tu ky

Ham getBestAttribute():
Dir liéu vao: Bang quyét dinh DT = (U, C U {d})
Dit liéu ra: Thudc tinh diéu kién tot nhat
Function getBestAttribute (U, C);
Begin maxIG:= 0; V&i mdi c in C
Begin temp:= IG(U, c¢); // Tinh lugng
théng tin thu thém IG(U,c)
If (temp > maxIG)

Then
Begin
maxIG:= temp;
kg:= c;
End
End

Return result; //Ham tra vé& thudc
tinh c¢é lugng thdéng tin thu thém IG
1a 16n nhét

End

Buwéc 2: Xdy dwng cdy quyét dinh

Hé théng tich hop thuét toan ID3 [5] cho phep xay
dung cay quyét dinh tryc tiép trén modi truong web ma
khong ,cén st dung 06n~g cu thir 3. an nira, viéc luu trir
trye ti€p bo dir liéu mau trong hé thong giup giam thoi
gian va chi phi thuc hi¢n xay dung cay quy¢t dinh.
Thuat toan ID3:

Thudt toan tgo cdy:
Dit liéu vao: Bang quyét dinh DT = (U, C U {d})
Dit liéu ra: M6 hinh cay quyét dinh.
Function Create tree (U, C,
Begin
If tit cad cac mdu thudc cung nhan 1lép

{d})

di
Then
Return mdt nut 14 dugc gan nhén di
Else
IF C = null
Then
Return nut 14 cé6 nhé&n dj la 1dp
phd bién nhét trong DT
Else
Begin
bestAttribute:=
getBestAttribute (U, C);
// Chon thudc tinh tbét nhét
dé chia
C:= C - {bestAttribute};

Buwéc 3: Rit tri thirc tiv cdy quyét dinh

Tir két qua dat dugc khi xay dung cay quyét dinh, cac
tri thirc s€ dugc phat hién va luu trit thanh mot bd cac ludt
theo dang IF... THEN nhu sau:

IF (A = ”A1” AND B = ”"B2” AND... AND N =
“N1”)THEN P = “P1”
Trong do:

A = “Al”: 1a biéu thirc logic vé& gia trj tuong tmg cla
cac thudc tinh biéu hién.
P: Két qua ctia bién can chan doan.

Vi du:
IF (A = “A3” AND D = “D4” AND K = “K3”) THEN
P = G£P3,’

(Néu tré c6 cdc biéu hién: bat thuong ¢ mirc do trung
binh trong quan hé voi moi nguor, bat thuong o mirc do
nghiém trong cac dong tac co thé va bat thuong mikc do
trung binh vé giao tiép bang 16i thi tré c¢6 kha ndng mdc
bénh ty ky wec mirc do trung binh).
Budc 4: Ung dung tri thirc vio chin dodn bénh

: Vi tri ’thfrc phan ’tich duoc viéc khai pha bd dir liéu
mau, h¢ thong cung cap website twong tac voi nguoi dung
cho phép ngudi dung cung cap thong tin lién quan dén tré
tuong ng voi dir liéu dau vao cua hé thong bang cach
chon nhiing biéu hién, tir d6 hé thong dua ra két qua chan
doan kha nang mac bénh ty ky.

Két qua thir nghiém chéan doan:

b1: Chon thong tin cac biéu hién cua tré (Hinh 3).
b2: Chon nut chin doan.
Két qua: Tré khong c6 ddu hiéu cua bénh tu ky (Hinh 4).
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3. Giao di¢n ngwoi dung

Quan ly ditliéumau

Hénthi| 10 v kétoa Tim nharh:

Hinh 4. Giao dién chan doan

aTos e xen xre ren o e ren RraT
1 At ot ol l 1 Ll N Pt Ll
2 o n ~oa w N i ks
3 ol [ 1 wn N1 P ﬁ
1 » 2t o1 1 w N Bt n
3 a 3 2 o1 1 w NI Pl i
3 o B b1 1 i NI PI il
7 o o » 1 W N Pt o
o - o m I i N Pt il
2 a2 22 o2 D2 s Lz 2 N2 r2 ﬁ
w0 o 2 o ve " w N v ks
Hénthi 1467 10 ron3 638 kit .5 H - BEREEEN
== =
Hinh 2. giao dién quan ly dit liéu training
Taoludt
Too it ranhcang
Bng lut phan tich tir i lidu mau
e o v ks Timrhanh
Diéukién * Rétqud
(AAT) AND B-51) Pt A
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Wil thi 120 10trong 84 Kétqua L n 21[1 afs Tw
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Hinh 3. Giao dién tao ludt va quan Iy ludt
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KET QUA CHAN DOAN

Tré khéng o6 ddu hidu cda bénh ty ky. Hay yén tam vé cham séc con that 11!

Hinh 5. Két qud chén dodn

4. Két luan va hwéng phat trién

Qua viéc nghién ctru cac ky thuat phén 16p, bai bao da
Gng dung thanh cong cay quyét dinh trong khai pha dir
lisu dé giai quyet bai toan phén 16p, két hop voi cac
nghién ctru y hoc vé bénh tu ky ¢ tré, mot hé thong hd tro
nguoi ding ty chin doan bénh ty ky ¢ tré trén nén tang
web da dugc xay dung.

Két qua nghién ctru cua bai bao hd trg cho nguoi dung
¢6 thé ty kiém tra con em minh v& nguy co méc bénh ti
ky, tir d6 nang cao y thirc trong viéc chi dong phong ngira
va phat hién sém nguy co méc bénh nhim giam thiéu
thiét hai cua bénh tu ky ddi véi tré em.

Mic dau hé thdng chan doan di dugc xay dung twong
d6i hoan chinh, nhung bo dit lidu training con han ché. Hy
vong véi chirc ning cho phép ngudi quan ly dé dang cap
nhat, chinh stra dir liéu nay s& giup cho ngudn dir lidu
cang phong phu, dong thoi ting thém do chinh xac cho
viéc chin doan.

Hon nira, dé hé théng trd thanh mdt cong cu chéan doan
duogc tng dung rong rai, chiing t6i da cé chiic nang Kkét hop
gitra tri thirc phat hién ciia ngudn dit liéu khao sat va tri
thure ¢6 dugce tir cac bac si, nha nghién cuu chuyén v& linh
vuc chan doan bénh tu ky dé dua ra mot b cac luat chinh
xac hon va phu hop hon véi tré em ¢ Viét Nam.
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