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TOM TAT

Mang noron nhan tao da dwoc ting dung trong gidi quyét nhiéu bai toan thuc té. Mang noron
truyén thang véi thudt todn lan truyén nguwoc la mé hinh phé bién va thiong dwoc sir dung trong
gidi quyét cac bai todn duw bdo. Bai bdo dé xudt g dung mé hinh két hop mang noron truyén
thang véi thudt toan gom cum K-means dé xdy dung cong cu duw bao diém thi tot nghiép Trung
hoc phé théng (THPT) tai tinh Tay Ninh.

ABSTRACT

Artificial neural networks have been applied in solving many practical problems. Neural
network algorithms are widely accepted and often used in solving forecasting problems. This
paper proposed a model that combines neural networks with K-means clustering algorithms to
build a software application predicting high school graduation scores in Tay Ninh province.

I. PAT VAN DE

Ty 18 dau tot nghiép Trung hoc phd thong
(THPT) hang ndm tai mot tinh/ thanh phd
phén nao phan anh chét luong dao tao tai dia
phuong do. Vi vay néu duoc du bao chinh xac,
cac don vi gido duc s€ co6 nhiing bién phap
cai tién, diéu chinh cong tac day va hoc dé
cai thién ty 1& tot nghiép. Thong thudng gido
vién by mon thong qua vi¢c danh gia trinh do
hoc sinh minh giang day c6 thé du bao két
qua thi tét nghiép cta cac em. Ban giam hiéu
nha truong tong hop du bao cia cac gido vién
bd mon dé 1am dy bao cho toan truong. So
Gi4o duc & dao tao hoan toan co thé dung
két qua ting truong dé 1am du bao chung cho
ca tinh. Van dé hién nay 1a gido vién day qua
nhiéu 16p, s6 lwong hoc sinh 16n vi vay kho co
thé du bao chinh xac cho tit ca hoc sinh. Bén
canh d6 danh gia cta tirng gido vién s€ mang
nhiéu tinh chu quan, tai mot thoi diém cu thé.
Va cudi cung 13 viéc danh gia nhu vay kha tha
cong, ton nhiéu cong stc, thoi gian.

Do do, muc dich cua bai bao nay la gioi
thi¢u mdt cong cu da dugc xdy dung thu
nghiém dé hd tro viéc du bao diém thi tot
nghi¢p cho cac nha quan 1y gido duc tai Tay
Ninh.

Bai toan du bao diém thi tot nghiép sir
dung dir liéu diém hoc va diém thi cac nam
hoc trudc & truong dé 1am dit liéu dy doan
diém thi cho nam t6i. Dir lidu diém cii dugc
su dung nhu 1a dir li¢u hoc dé tim ra nhiing
qui luat gitta diém hoc va diém thi. Két qua
cua viéc hoc d6 1a mot bd trong $6 dung dé du
doan diém thi trong nam tGi.

Ching han can du bao diém thi tot nghiép
mon Vat 1y nam hoc 2008/09 cua hoc sinh
truong THPT Ly Thuong Kiét — Tay Ninh.
Cong cu lay dir liéu hoc 1a diém thi tot nghiép
cua cac hoc sinh nam hoc 2007/08, 2006/07
va diém trung binh mén timg hoc ky cua céac
hoc sinh d6 trong 3 nam lop 10, 11, 12.



ngng Dung Ky Thuat Gom Cum va Mang Noron Trong Dy
ao Diem Tot Nghiép Trung Hoc Pho Thong Tai Tdy Ninh

Vi du: Dit liéu diém hoc va diém thi mon Vat 1y cua hoc sinh truong Ly Thuong Kiét 2 nam

hoc 2007/08, 2006/07 nhu sau:

Mapis | TBM HKI | TBMHK.II | TBM HK.I | TBMHK.II | TBM HK.I | TBMHK.II | Diém thi
Lép 10 Lép 10 Lép 11 Lép 11 Lép 12 Lép 12 TN
0001 52 5.5 5.7 3.5 6.1 5.2 5.5
0002 4.1 45 5.7 6.3 5.4 59 4.0
0003 5.0 5.1 6.3 6.1 6.1 6.2 45
0004 42 47 49 5.1 6.3 5.7 45
0005 6.1 45 3.8 5.8 5.7 5.1 6.5
0006 42 43 5.6 6.7 59 6.7 45
0007 6.7 6.9 72 6.7 6.9 6.2 6.5
2000 5.1 4.8 4.7 43 5.0 5.1 5.5

Bdng 1: Bang dit liéu mau diém mén Ly ciia hoc sinh triwong Ly Thuong Kiét

Véi dir lidu diém mon Vat Iy cua mot
hoc sinh trong nam hoc can du bao (2008/09)
tuong ung voi cac cdt cua bang trén, vi du:
6.7;6.3; 6.4; 6.1; 7.6; 7.9, chuong trinh s€ du
bao diém thi t6t nghiép mon Ly cia hoc sinh
nay la bao nhiéu?

IL. DU BAO PIEM THI TOT NGHIEP SU
DUNG MANG NORON

Mang noron [1- 3] la thudt ngit n6i dén
mdt phuong phap giai quyét van dé - bai toan
trén may tinh, mo6 phong theo hoat dong cua

céc té bao than kinh trong nio bd. Mang dugc
tao thanh bai su ndi két giira rat nhidu don vi
than kinh goi 1a perceptron. Nhiing don vi nay
¢6 nhiém vu nhan cac tin hiéu tir cac don vi
khac hodc tir dir liéu nhap; thong qua cac mbi
lién két, don vi sé& tién hanh tong hop tin hiéu
dén no, xtr 1y va truyén cac tin hiéu sang céac
don vi than kinh khéac hoic dén dau ra. Mang
noron truyén thang c6 kha ning hoc rat tot
trén thuat toan lan truyén ngugc.

Hinh 1: Mang noron truyén thang 3 I6p

Ham truyén thuong duoc st dung trong
qua trinh luyén mang 1a ham logistic

g(x)=

l+e™
Mang noron hoat dong ¢ hai trang thai:

* Trang thai anh xa, thong tin lan truyén tir

16p nhap qua 16p an dén 16p xuét va mang
thuc hién anh xa dé tinh gia tri cac bién
phu thudc dua vao céc gia tri bién doc lap.

* Trang thai hoc, thong tin lan tmyén theo
hai chiéu nhiéu lan dé hoc cac trong so.
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Mang noron dy bao diém tot nghiép duoc thiét ké voi 6 nat dau vao va 1 nat dau ra:

TEMHEI 10

TEMHEI 10

TELIHEI 11

TEMHEI 11

TEMHEL 12

TEMHEI 12

Lép wao

Lép én

Lép ra

Hinh 2: M6 hinh mang noron dir bdo diém tot nghiép THPT

Céc thong sé ky thudt ciia mang nhu

sau:

La mang lan truyén ngugc mot 16p an. Céc
hé sé hoc thay ddi theo hé sd hoc thich
nghi

S6 nat nhap: 6 nit, tuong ung véi 6 cot
diém da néu o phan trén

SO nut xuat: 1 nat, twong ung voi diem dy
doéan

S6 nit an duge quyét dinh boi ngudi luyén
mang

Mang dung qui tic delta, qui tic hoc theo
tig mau va qui tac hoc thich nghi delta —
bar — delta dé hoc. Sau d6 so sanh cach hoc
nao 1 tdi wu hon s& duoc chon

B0 trong $6 duoc khoi tao ngflu nhién trong
doan [0,1] c6 kiém soat

Ham truyén: st dung ham sigmoid

(Logistic) g(x)= 1_

I+e™
Mang dugc huén luyén bdi thuat
toan lan  truyén  nguoc (Algorithm
BackPropagation)

Két qua thir nghiém trén tap dit liéu diém

mon Ly cua hoc sinh truong Ly Thuong Kiét
t6t nghiép nam hoc 2006/07, 2007/08:

Tap D gom téng cong 734 mau

Tap D,,=2/3D: 529 mau (Tap D, la tdp
dit liéu dé hudn luyén mang)

Tap D, = 1/3 D: 264 mau (Tdp D, . la tdp
di liéu kiém chitng)

Str dung 9 bd trong s6 thir nghiém va cac
ngudng 16i twong tng

Ap dung qui tic giam ddc nhat (qui tic Delta)



Ung Dung Ky Thuat Gom Cum va Mang Noron Trong Duw
do Diém Tot Nghiép Trung Hoc Pho Thong Tai Tdy Ninh

BO Trung
trong 1 2 3 4 5 6 7 8 9 binh
sO
Ngl%(img 0.02428 | 0.02506 | 0.02512 | 0.02432 | 0.02478 | 0.02507 | 0.02532 | 0.02425 | 0.02514 | 0.02482
Sodranta“ 89 77 76 77 88 90 94 88 92 85.7
S6 miu trong tap D, . 264
Ty 1€ dat (Trung binh) 32.5%
Bdng 2: Bang thong ké két qua dw bdo theo qui tic giam doc nhat
= Do the M=)

. Thif td hoc sinh
------------------------ Bigm dJ baa

i that [ Tieptue | [ Thoat |

Hinh 3: D6 thi két qua dir bdo qui tdc giam doc nhat (bg trong sé thir 8)

Vian str dung tap dit liéu trén dé huin luyén nhung ap dung qui tic hoc timg mau.
Két qua luyén mang thu dwoc nhu sau:

o Trung
S 1 ? ’ ) : ¢ 7 8 ? binh
sO
Ngll(I:)(img 0.03032 | 0.03050 | 0.03042 | 0.03121 | 0.03541 | 0.03214 | 0.03054 | 0.03781 | 0.03541 | 0.03264
Sodrar}[au 117 122 116 132 145 155 165 103 140 132.8
S6 mau trong tap D, 264
50.3%
Ty 1¢ dat (Trung binh)

Bang 3: Bdng thong ké két qua dur dodn theo qui tic hoc tirng mdu




Tap Chi Khoa Hoc Gido Duc Ky Thudt, 56 16(2010) 4 5
BPai Hoc Sir Pham Ky Thugt Tp H6 Chi Minh

B|[=[>%

Bigrm dd bao

Biigm that

Thii td hoc sinh

[ Tigptue | [ Thaoat

J

Hinh 3: D6 thi két qua dir bdo theo qui tic hoc timg mau (bé trong sé thir 2)

Qua dd thi két qua du bao ¢ cac cach hoc,
dé nhan thay két qua ctia d6 thi du bao chi thé
hién dugc dang cta do6 thi diém that. Va tir
cac bang thong ké cho thiy ty 1& sé mau du
bao dat chua cao. Piéu d6 c6 thé giai thich
bdi vi mang dugce hoc voi két qua cua cac hoc
sinh c6 qua nhiéu khac biét nén khong thé tim
duoc qui ludt chung cho tat ca. Mic du di
liéu dau vao trude khi hoc dd duoc tién xu
ly dé loai bo di cac dir liéu khong mang tinh
qui luat nhung viéc gom cac sinh vién theo
tung nhém dua trén két qua hoc dé huan luyén
riéng 1€ s€ cd co may tim dugc céc bd trong )
chinh xac hon.

1. KET HQP MANG NORON VOI
THUAT TOAN K-MEANS

Viéc phan nhém s€ dugc thuc hién béng
thudt toan gom cum K-means [4]. Qua trinh
giai bai toan bang mo hinh két hop mang
noron truyén thang va thuat toan gom cum

K-means dugc chung t6i thuc hién véi céc
budc nhu sau:

1) Xac dinh s6 cum can phan chia;
2) Gom cum trén tap D

3) Phan 16p dinh luong bang mang noron
truyén thang va thuat toan lan truyén nguoc
cho tirng cum.

ac dinh 55

dir cum cén chia Tap di 1i6u Dyp,;
ligu
Dz Tap dit 1i8u Dypy
Gom curn trén -
Tép di 1idu Dgpyy
Tép dit lidu Dgpy
_ 3
Bdtrong s6 1
Bé trong 56 2
BS trong s6n-1 /

Hinh 4: M6 hinh cdc bude két hop gom cum va
mang noron
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Dyn

Tép dir lidu cum 1

Tap dir l1éu cumn 2

Tap dir l1éu cumn n-1

Tap dir lidu cumn n

Phéin cum céc miu
(hi) theo vec-to
trong tam cha tip

Du bao theo bd
trong 56 cla
ting cum

Tép két qua du bao

Hinh 5: M6 hinh cac budc cua qua trinh dw bao

Nhu vay dir liéu trude khi hoc s€ duge gom cum va sau do6 s€ dugc hoc riéng ré dé cho két
qua la cac bd trong so cua riéng tirng cum. Dir li¢u du bédo cling s€ dugc phan vao cac cum khéc
nhau véi cac bd trong s6 tuong tng dé tinh ra két qua du bao.

Giao dién nguoi dung cua qua trinh luyén mang nhu sau:

25 Luyen Mang Moron E]@
(5531 [ (e & hinh mang Céch chia di liéu Théng =8 hoc
et g Mt g S8 nuit vao g THI& chia |4 w HE =8 moment 0.9 Theta 0.7
Wt v 54 nit 3n 4 () Chia theo thil i H& s& hoo anfa 01| Kappa 0
Téng hop |[ Gom ym | | SEndtwud (©) Chia wen ké S fan hoc ida | 1000 Phi 05
Ediing dén fle trong =8 | D:\weighthw D01 bxt Mang dudc luyén trang khoan thi gian 2 phut 31giay
M auting |5i
K&t qua tap kigm chilng
HEI11 HEIT1 HEI1Z HEl2 TH Clustering Dubao ~
» 8.30 710 710 8.20 9.50 1 8.76
.00 B.80 5.40 7.40 7.50 2 E.71
a.z20 .40 6.90 8.50 8.50 1 8.70
.40 a.E0 6.80 8.50 8.00 1 8.56
740 E.80 6.40 7.50 7.50 2 E.75
a.yo 7.80 B.20 V.80 B.50 2 E.80
8.80 7.50 6.20 B.70 6.50 2 E.7E
w
< >
[ Gom cum l [ Luyén ] [ Luyen Detal ] [ Luper nhom l [ Dy doan l l B Thi l [ Thoat

Hinh 6: Giao dién nguoi dung cua chuong trinh
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- Nhép nat “Tong hop” dé tong hop dit liéu
cac nam hoc trude, sau d6 nhin nat “Gom
cum” dé gom cum trén tap dit liéu via
tong hop

Chon m6 hinh mang, ty 1€ chia tap dir li¢u
xay dung va tap dir liéu kiém chimg ciing
nhu cach chia dir li¢u (xen ké hay co thir
fir). Nhap céc thong sé hoc, duong dan luu
tap tin bd trong s6. Cudi cung nhéan nat
“Luyén” (Luyén Delta, Luyén nhom) tuy
cach hoc. Két thiic qua trinh luyén mang,
chuong trinh cung cap ngudng 18i trong
qua trinh luyén mang cling nhu thoi gian
luyén mang.

- Nhép nut “Dy doan” dé du bao két qua
trén tap kiém chimg va tra két qua trén
luéi.

BPai Hoc Sur Pham Ky Thuat Tp H6 Chi Minh

- Nhép nat “Po thi” chuong trinh vé d6 thi
két qua du bao va két qua that.

IV. PHAN TiCH KET QUA

Vin st dung tap dir lidu trén dé huin
luyén.
- S cum dé xuét: 3. Thuc hién gom cum
trén tap dir ligu D, cho két qua nhu sau:

Cum 1: 131 mau, cum 2: 179 mau, cum 3:
219 mau

- Téap D, = 1/3 D: 264 mau
- S6bd trong sb thur nghiém: 7

Két qua luyén mang thu duoc két qua nhu
sau:

Bo trong

s& Ngudng 16i S6 mau dat tap Dy. Téng s6

Cum 1 Cum 2 Cum 3 Cum 1 Cum2 | Cum3 méu dat
1 0.00779 | 0.00268 | 0.00450 23 84 126 233
2 0.00992 | 0.00165 | 0.00453 23 84 126 233
3 0.00162 | 0.00150 | 0.00410 23 85 125 233
4 0.00239 | 0.00150 | 0.00500 23 84 111 218
5 0.00500 | 0.00150 | 0.00470 23 84 126 233
6 0.00194 | 0.00145 | 0.00401 23 85 112 220
7 0.00188 | 0.00133 | 0.00392 19 82 123 224

Trung binh | 0.00436 0.0017 0.00440 225 84 121.3 227.7

S6 mau trong tap Dy 264

Ty 1€ dat (Trung binh) 86.3%

Bang4: Bang thong ké két qua dw bdo bang mang noron cé két hop gom cum
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az' Do thi

B=><]

BiéEm
10 4

Bigm dJ bao

Bigm that

Thi td hoc sinh

[ Tigptuc || Thoat |

Hinh 7: Do thi két quad dy bdo bcing cach két hop gom cum va mang noron (bo trong 6 thir 7)

Két qua thir nghiém trén cho thidy mo hinh
dé xuat da dy bao véi ty 1¢ chinh xac kha t6t
1a 86.3%. Trong d thi trén c6 thé thiy cac
két qua du bao da kha sat véi két qua thuc
té. Nhu vay viéc két hop mang noron véi ki
thuat gom cym dir liéu da cho ching ta Kkét
qua tot hon nhiéu so v&i khong gom cum. Tuy
nhién két qua trén van chua thé ¢6 gia tri thuc
tién trong viéc du doan diém thi ctia mot hoc
sinh cu thé ma gia tri thuc tién cta n6 nham
du doan két qua chung, c6 tinh thong ké cta
mot tap thé hoc sinh.

V. KET LUAN

Nhiéu m6 hinh mang noron khac nhau da
dugc nghién ctru va tng dung trong céc linh
vuc cudc song da dang. Mang noron truyén
thang dung thuat toan lan truyén nguoc to ra
hiéu qua trong xay dung céc cong cu du bao.
Tuy vay viéc ding mang no ron truyén thang
dé huan luyén trén tip mau co nhiéu dic diém
khéc nhau thi kém hi€u qua hon do trong qué
trinh huin luyén thong tin dé& bi nhiéu, hoi tu
kém. Vi vay giai phép chia nhé tap mau huin
luyén thanh cédc cum nhd hon, c6 nhitng dac
diém tuong tu nhau dé huan luyén thi c6 hiéu

quéa hon nhiéu. Két qua kiém tra giai phap nay
trén ciing mot tap dit liéu thir nghiém cho thay
két qua duogc cai thién dang ké so véi truong
hop khong phan nhom.
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