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TOM TAT
Trong hoc ché tin chi qua trinh chon mdn hoc tu chon cua sinh vién dugc xem nhu 1a mot hé théng vai
nhiéu dau vao va mot dau ra, trong do cac két qua diem tong két ting mon hoc trong qua kh 1a dau vao va ket
qua diém tong két caa mdn ty chon 1a dau ra. Bai bao trinh bay vé mang noron nhan tao nhiéu 16p vai giai thuat
hoc lan truyén nguoc dugc ap dung vao viéc hd trg sinh vién trong viéc chon mén hoc tu chon sao ph hop voéi
nang lyc ctia minh.
DATA MINING LEARNING OUTCOMES OF STUDENT BY ARTIFICIAL NEURAL
NETWORK

ABSTRACT

In the process of training subjects chosen by the students is considered as a system with multiple inputs
and one output, which outlines the results for each subject in the past is the input and summarize points electives
as output. This article presents an artificial neural network with multi-layer back-propagation learning algorithm
is applied on assisting students in choosing electives stars suit their abilities.

1. GIOI THIEU

Trudng Pai hoc Cong nghiép Thuc pham Thanh phd H6 Chi Minh d4 4p dung hinh thuc
hoc theo tin chi tir nim hoc 2006 dén nay. Theo tinh than caa hoc ché tin chi sinh vién cé thé
tu xay dung ké hoach hoc tap cho ca qué trinh hoc caa minh sudt khda hoc. Cé nghia la tuy
theo nang luc va diéu kién cua ban than sinh vién s& dang ky mén hoc nhiéu hay it trong mdi
hoc ky nhung van d¢am bao dtng thoi han dio tao theo qui dinh ctia Nha truong trong bai bao
nay tac gia dé xuat mo hinh tu van hd tro sinh vién trong qué trinh dang ky mén hoc tu chon
sao cho ph hop véi diéu kién thoi gian va nang luc nham t6i wu vé mat diém tong két cho
mon hoc tu chon la mot trong cac boan khoan cua sinh vién trong viéc dang ky mon tu chon.

Trong bai viét nay, ching toi s& gigi thiéu mot cach tiép can s dung mang noron nhan
tao da dugc &p dung rong rai tir nhimg nam 1980 trong céc linh vuc nhu didu khién théng
minh, nhan dang va xi ly tin hiéu. Mot mang noron nhan tao nhiéu 16p vai giai thuat hoc 1a
thuat toan lan truyén nguoc dugc ap dung vao viéc tu van chon mén hoc ty chon, mang noron
nay cho phép thiét 1ap mot cau néi giita cac thanh phan diém tong két caa cac mén hoc trong
qua khtr va két qua caa mdn hoc tu chon trude khi sinh vién ding ky hoc loai mén tu chon
nay. Két qua thuc nghiém budc dau cho thdy md hinh tinh kha quan cua viéc ung dung cac
phuong phap may hoc vao hd tro tu van chon mén hoc tu chon tai truong.

2. MO HINH MANG NORON NHAN TAO

Mot noron 13 mot don vi xir Iy thong tin va 1a thanh phan co ban cua mot mang noron.
Cau trdc cua mot noron dugc mo ta nhu hinh dudi:
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Hinh 1. M6 hinh mang noron nhdn tao
Céc thanh phan co ban ctia mgt noron nhan tao trong hinh trén bao gém:

— Tap cac dau vao: La cac tin hiéu vao (input signals) caa noron, cac tin hiéu nay
thuong dugc dua vao dudi dang mot vector N chiéu.

— Tap céc lién két: Mdi lién két duoc thé hién boi mot trong sb (goi 1a trong s lién
két — Synaptic weight). Trong s6 lién két gitra tin hiéu vao thir j voi noron k thudng duoc ki
hiéu 1a wkj. Thong thudng, cac trong sé nay dugc khoi tao mot cach ngiu nhién o thoi diém
khai tao mang va dugc cap nhat lién tuc trong qua trinh hoc mang.

— B® tong (Summing function): Thuong dung dé tinh téng cua tich cac dau vao Voi
trong sé lién két caa no.

— Ngudng (con goi 1a mot do léch - bias): Ngudng nay thuong dugc dua vao nhu
mot thanh phan caa ham truyén.

— Ham truyén (Transfer function): Him nay dugc dung dé gidi han pham vi dau ra
cta mdi noron. N6 nhan dau vao 1a két qua caa ham tong va ngudng di cho. Thong thuong,
pham vi dau ra caa mdi noron duoc gidi han trong doan [0,1] hodc [-1, 1]. Cac ham truyén
rat da dang, co thé la cac ham tuyén tinh hozc phi tuyén. Viéc lua chon ham truyén nao la tiy
thugc vao ting bai toan va kinh nghiém cua nguoi thiét ké mang.

— PAu ra; La tin hiéu dau ra cia mdt noron, véi mdi noron sé c6 toi da 1a mot dau
ra.

3. BAI TOAN TU VAN CHON MON HQC TU CHON

Pé chuan bi cho thoi khéa biéu hoc caa minh cac sinh vién phai dang ky moén hoc theo
chuong trinh dao tao d6i voi cac mén bat budc thi sinh vién chi duoc lya chon budi hoc,
nhém hoc, thi hoc, hoic tiét hoc.
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Hoc ki 1 16
Hoc ph?m bat budc 16
1 19700001 igh}:?;g}r[légglieﬁléﬁgo ban cua chu 5(5.0.10)
2 18200001 | Toan cao cap Al 2(2.0.4)
3 18200013 Vit 1y dai cwrong 1 2(2,04)
4 21200001 | Anh vin 1 2(2.0.4)
5 01200001 Tin hoe dai crong 2(2.04)
6 01201002 Thwe hanh tin hoe dai cwrong 1(0,1.1) 01200001(c)
7 19200004 Phap ludt dai cuong 2(2.04)
8 | 17201001 | Gi4o ducthé chat1 60 tiét
G 17200004 | Gido duc quéc phong - an ninh 1 45 tiét
10 17200005 | Gido duc quéc phong - an ninh 2 45 tiét

Hinh 2. Chwong trinh dao tao hoc ky | nganh Céng ngh¢ Thong tin

Sau khi két thic mdi mén hoc nha trudng thuc hién nhap diém mén hoc vao phan mém
theo chuong trinh dao tao cua ting hoc ky.

Ngay nay cac chuong trinh dao tao duoc thuc hién theo hoc ché tin chi nham tao diéu
kién thuan lgi cho qué trinh hoc tap cua sinh vién cling nhu ting cuong kha nang tu hoc.
Trong d6 viéc lya chon mén hoc phll hop véi thoi gian, diéu kién déi véi cac mon bat buoc
theo chwong trinh dao tao d tao ra mot két qua kha quan trong thoi gian quan gitp sinh vién
cha dong hon trong viéc hoc tap. Tuy nhién bén canh d6 ciing phat sinh mot sé boan khoan
trong viéc dang ky mon hoc ty chon nhu: Chon mdn hoc nao dé ph hop véi ning luc? Chon
mdn hoc nao dé duoc diém cao? .v.v.

Hoc phﬁn twr chon 2
1 18200016 | Logic hoe 2(2,0.4)
2 13200040 | Taim 1y hoc dai cuong 2(2.0.4)
3 13200041 | K¥ nang giao tiép 2(2,0.4)

Hinh 3. Mén tw chen trong mégt hgc ky
4. UNG DUNG MANG NORON NHAN TAO VAO TU VAN CHON MON TU CHON

TAP CHi KHOA HOC CONG NGHE & THUC PHAM SO 10/2016

41



KHOA HOC CONG NGHE

Pé hd tro cho sinh vién trong viéc chon mén tu chon khi ding ky hoc phan, giam bét
céc boan khodn trong qua trinh ding ky mén hoc ty chon. Tac gia dé xuat mé hinh khai thac
dir liéu hoc tap cua cac hoc Ky trudc nham phan tich nang luc hoc tap cua timg ddi tugng sinh
vién va dua ra 161 goi y thich hgp cho tirng mon hoc tu chon trude khi dang ky loai mon nay.

Mac — Lénin

Toén cao cap Al

K&t luan diém tirng

Vat ly dai cwong 1 mon ty chon hoc ky
Mang noron nhan tao tiép theo
ﬁ
Tin hoc dai cuvong { Logic hoc, Tam Iy

hoc dai cvong, Ky

nang giao tiép }

TH tin hoc dai

Phap luat dai cvong

Hinh 4. Mé hinh tw van chen mon hec
Cau trdc tap tin sir dung cho khai ph& bang mang noron.
HuanLuyen.csv: mdi dong chira 7 thanh phan dir liéu caa cac mdn hoc duoc sap xép
nhu cac vecto va dit liéu dau ra phai dugc dat trong cot cudi ciing twong ty nhu hinh sau:

A B C D E F G H | J
<ticker= <MSSWV= <exchangt<THDC= <TH_THDC<T_Al= <VL Al> <ML= <PL> <KNGT=>
TCK.B 2001110002 T 5.3 8.5 7.2 5.1 6.1 6 5.7
TCK.B 2001110003 T 5.2 B.5 6.7 5.9 6 5.8 7.3
TCK.B 2001110008 T 5.1 B.5 6.1 4.6 5.7 6.2 6.8
TCK.B 2001110012 T 5.1 8 6.4 5.2 5.9 5.1 5.7
TCK.B 2001110013 T 5.7 8.5 5.3 5.9 6.1 5.9 5.5
TCK.B 2001110014 T 5.2 9 6.4 5.9 6.4 7.4 5.9
TCK.B 2001110016 T 5.1 B3 5.8 4.2 5.4 5.1 5.1

]TCK.B 2001110018 T 6.6 9 7.1 5.9' 5.8! 5.9 5.9
TCK.B 2001110020 T 5.5 7 5.6 5 6.4 5.6 5
TCK.B 2001110025 T 5.3 9 7.1 3.9 5.7 6.5 5.3
TCK.B 2001110026 T 3.8 9.3 6.2 3.6 6.4 5.6 5.9
TCK.B 2001110028 T 7.4 9.5 =3 7] 6.5 7.2 1
TCK.B 2001110033 T 3.4 10 7.4 5.8 6.4 7.4 5.5
TCK.B 2001110036 T 7.5 9.5 7.9 5.5 6.2 5.1 5.9
TCK.B 2001110037 T 3.8 B.5 5.7 4.7 5.4 5.6 5.5
TCK.B 2001110040 T 6.3 8 5.9 5.4 6.5 6.3 6.6
TCK.B 2001110042 T 5.8 a2 5.2 5.2 6.6 5.6 6.6
TCK.B 2001110043 T 5.6 9.5 7.5 6.2 6.7 6.9 5.1
TCK.B 2001110045 T 5.6 9 7.2 5.4 6.4 5.9 3.2
TCK.B 2001110046 T 5.9 9 7.9 5.8 7.4 7.6 6.1
TCK.B 2001110047 T 5.4 9.8 2.7 5.6 6 5.7 3
TCK.B 2001110047 T 5.4 9.8 2.7 5.6 6 5.7 4.2
TCK.B 2001110047 T 5.4 9.8 2.7 5.6 6 6.7 3.2
TCK.B 2001110049 T 4.9 8 7.6 4.8 6.7 6.3 5.6

Hinh 5. Cdu trdc tdp tin di ligu hudn luyén ding mang noron
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Két qud hién thee chwong trinh

File

ECUI oad data file from File menu ‘
Data | Network | Train | Test

Input Data Training Set Test Set

Hinh 6. Man hinh chinh
Qua trinh hudn luyén mang

ad Tu vén mén hoc
File

Status |Load data file from File menu

Deta | Nework | Train | Test |
sl
Input Data Training Set Test Set
Eg X
@ * 1 |« NghienCuukh.. + 1.TVinh v & Search1.TVinh p
Organize *  New folder = I @
1 Deskiop A Name . Date modified Type *
& Downloads @ file diem.rar 6/2/2013 1121 AM  WinR
1 Favorites Nurseryxds 82720151015 AM  Micre
1 Links |@ TCKB20120601_KyNangGiaoTiep.csv 2/15/2016313PM  Micre
| LogicHoc.csv 115/, 1 eIy
| My Documents TCKB20120601_LogicH 2152016 302PM M
& My Music v < »
File name: ‘TCKBZG]ZOSG]_KyNangGiaoTiep.cw v ‘
Open Cancel

imes

Hinh 7. Tdi di# ligu hudn luyén
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Daa  Network | Train | Tes

EZTET

Add to Training Set
A to Test Set

Trairing Set

= Read 335 OHLC values from TCKB20120601_KyNangGiaoTiep.csv

Test St

Hinh 8. Chen di# liéu hudn luyén va di lidu kiém tra

File

Hatts ‘Iteration 18854 error 0.0138637657446859

Dala | Network | Tran [ Test |

283200113M605267047626742
24 20011301635.88264 53487447
285 200113016574 687346657464
286 2001130166 7376746757663
287 2001130169 972555587542
288 200113017188646877964
2892001137254 66643486558
291 2001130076 6.3687.10767.161
2922001300797.1727653727163
203 200113008167.17959687.368
254 20011300856.3625751756263
2952001130086 8667863858274
206 200113008753 59643716661
207 20011300898285634867273
298 200113008051 71 6343676353
299 20011300315.765 5641475358

300 2001130092 64 6.8664563767

W

Select Column For PWW
Qe THOC> v e HIHG vl AL v Cose |dLA v [ LoadDaa |
Input Data Training Set Test Set
7320013014364 785641626153 A 52 20011200664 86241486863
280 2001130156 8.1 787555596865 532001120068 079464704564
281 2001130157 79263578156 153 2001120158 57444477361
2822001130158 083848766365 290 2001130176 776.6696.1787987

Hinh 9. Dé ligu hudn luyén va kiém tra
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ag X
File
Status |Training items moved to test set
Network. |Tram |Tesl ‘
Met Architecture
Hidden Nodes
Predicl: [ NGT> v
Sigmoid Alpha
Leaming Rate
Momentum EI
Hinh 10. Théng sé huan luyén mang
E;l X
File
Status |Ileration 21687 error 0.00992350164965708
| Data | Metwore| T | Test
Max terations Input Vectors Targets Prediction
16385725161657 ,. 157 N SEEAENN1IT6
Stop Traning 25285675966872 273 7.29233056531271
151856146576268 368 £.72993099937563
45186452555157 457 5 ER43219538056.
§57856353615955 555 54B53531928963.
6296459647459 659 SETIT2T2627T7.
76185842546151 751 509773982367521
| Save Network | Save Vectors 8657159585554 859 589270873491185.
955756564565 95 4983185885974 5
105397139576553 1053 52917208790585 5
1138936236646659 1159 5 BRASR4ZIR4TER).
1274956665721 121 (0.99575110983725¢
1384107458647455 1355 5.47814675405886.
1475957955626159 1459 5.8815606442519 5
1538855747545655 1555 5 4996670168055
166385954656366 1666 £.53587738130349.
175885252666566 1766 6590960179745 6
1866957562676951 1851 5.08870732084042.
196697254646932 1932 319114141270513.
0695795874766 061 60739175196 7365
2643827566673 21 257862957962623.
16438275666742 v 042 v ATTIMTITEN134 ¥

Hinh 11. Qua trinh hudn luyén
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@ X
File
s Total error: 0.0127528596532441 |
‘Dﬁta |Nﬁwork|Train |T951 |
Tt Vect -
‘ Start Test | |SaveVedors | " Targets Prediction
2486241486863 963 9629
. 93794547 4564 %64 963
Tergetvs Pradicted 1557444477361 15461 15461
. 2077666561787987 w187 251869
85
&0
15
£
10
€5
£0
a5 + + t + +
00 05 10 15 20 5 o 35
Sample

Hinh 12. Két qud kiém tha

Nhdn xét két qud thuec hign chwong trinh

@ X
File
Status |Toia| error: 0.0119002674939182
‘Data |Network|T|am |T€ﬂ |
‘ Start Test ‘ |SaveVectors ‘ Tes Veclos Targets Prediction
351856146576268 A 468 A 467 N
105.397.139576553 1153 1528
Terget vs Predicted 1475957955626.159 1559 15588
. 186535756267695]1 1951 19508
‘ 3254857248626565 3365 1649
3755357851676868 3868 3868
: 5156886656343355 5255 52548
5486857496.16544 5644 5643
T84762541476463 7963 7962
8181967662787 971 U707
865887575457666 876 87597
. 0478534156763 9169 91689
£F 93 794647 4564 3464 9464
116 7585 11785 17847
. 122 6353616372 12372 12372
12679777166667.167 12767 127668
0575544586773 13173 131728
. 145478266 57786 76 76
15156585542636878 15278 152779
156554665637467 15767 157669
& e et 159 652 637148 16043 16043
¢ s 0 %5 D F X B A 17858778.162617.274 v 17974 v 1797.39 v
Sample

Hinh 13. Két qud theec hign kiém thaz lan 1
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Bdng 1. So sanh sé ligu kiém thiz lan 1

334 mau dir liéu; Tap huan luyén 90%; Kiém thir 10%

S6 lan lap 20000
Sai s6 huan luyén 0.01037
Sai s6 kiém thi 0.0119

i

File
Satus  Total error: 0.0145028590377305
Data | Network | Train | Test
Save Vectors Test Vectors Targets Prediction
1638572516.1657 A 257 A 2567
. 1138936236646659 1253 1258
Terget vs Predited 166385954656355 1765 17659
e 175885252666555 1865 1365
' 1254857248626565 165 13648
71567817578475 7275 72746
: 0568276618277 877 53768
%41717348626355 5765 5765
111 73547587473 11273 12729
1184856444546557 11957 11957
12 6353616372 12372 123718
. 12679777166667167 12767 127668
gs 1385578645587377 1977 13977
143 745549577352 14462 14617
. 15048777 576753 15163 15163
154 586151636575 15675 156748
T6066668356678382 16182 16182
. 17858778162617274 17574 179738
1916482644665775 15276 192758
1944484715474765 19566 19566
# Dot et 197717267 747573 19873 198728
T e w E w e 19956 766248656654 v 054 v 200533
sample

Hinh 14. Két qud thgc hién kiém thiz lan 1

Bdng 2. So sanh sé ligu kiém thiz ldn 2

334 mau dir liéu; Tap huan luyén 80%:; Kiém thir 20%

S lan lap 20000
Sai s6 huan luyén 0.0106
Sai s6 kiém thr 0.01450
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Véi két qua nhu trén hoan toan chap nhan dugc trong qua trinh tu van diém mdn hoc
cho sinh vién.

5. KET LUAN

Viéc s dung mang noron nhén tao trong tu van két qua hoc tap sinh vién 1a mot
phuong phap hiéu qua, khach quan va khoa hoc nham hd trg cho sinh vién trong qua trinh
chon mén hoc ty chon. Qua trinh cai dat chuwong trinh tur van mén hoc sir dung mang noron
nhan tao da thu dugc mot s6 két qua nhat dinh. Két qua thuc nghiém cho thiy hoan toan cé
kha niang (ng dung rong rii phuong phap nay vao thuc té.
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