Vién Nghién ciu Pién ti, Tin hoc, Tw dong hoa

Nguyén Thi Thanh Nga

Vé mjt phwong phap cai tién thuat toan hoc ciia mang no
ron cho bai toan c6 mat 16i dic biét trong nhan dang

Chuyén nganh: K¥ thuat dién tr
Ho va tén NCS: Nguyén Thi Thanh Nga
Khoa dao tao: 2008-2012

Ngudi huéng dan khoa hoc: PGS.TS. Nguyén Hitu Cong

2014



Lugn dn Tién si Ky thugt 2013

MUC LUC
MO DAU ...t 7
CHUONG 1 : MANG NORON VA QUA TRINH HQC CUA MANG NORON ................ 12
1.1. Giéi thiéu vé mang noron va qua trinh hoc ciia mang noron ..............cccccoo....... 12
1.1.1. Mang noron va cac phuwong phap hoc ... 12
1.1.2. Panh gia cic nhan t6 chia qUA trinh hQC...........ocoooiiiiiiiececeeeeeeeeeeee e 13
1.1.2.1. KRGU 10 CAC TFONG SO .......cocvoevvevseeeeeereieeieeeee s eeees s es s s sttt s s sseaasens 13
L1.1.2.2. BUOC HOC O ...ttt 13
1.1.2.3. HANG SO QUAR HINR .............coovvevseeeeiesieeeeeeeeetees s sttt sseserens 14
1.2. Nhin dang hé thong sir dung mang noTon .............cccoeeveevvvesvnvenererenisnsnnnens 14
1.2.1. NDAN dang D& thONE ... en e en s e s s s s e 14
1.2.2. Nhan dang hé thong sit dung mang NOTON ................cccoevvvereeeerieeeeiessseeeesssssesesenns 16
1.3. Mt 16i diic biét Khi luy@n mang noTon ...............c.co.ccevvvvurveeeeereceeeeeeese e 19
1.3.1. Miit 16i diic bigt khi luy&n mang noTon .................ccocvvveeivereniereisieeseesesee e 19
1.3.2. Vi du vé bai toan din dén miit 167 @3¢ DIt ...........coeieveriieeieeeceeeeee e 20

1.4. M6 phéng qua trinh luyén mang noron khi sir dung Toolbox ctia Matlab 22

1.4.1. Vi du véi mang noron c6 mét 18i binh thuwong .............cccccoevviviieiiiiiiciieeeeee e 22
1.4.2. Vi du v6i mang noron ¢6 mit 1861 dc Diet ..........cocoovvviviiieiieiiceeccce e 25
1.5. Tong quan vé tinh hinh nghién ciru trong va ngoai nwéc 26
1.5.1. Piém qua mdt s6 cong trinh nghién ciru vé mang noron va wng dung ........................ 26

1.5.2. C4c cong trinh trong va ngoai nwéc nghién ciru vé thuit toan hoc ciia mang noron ... 31

1530 BAN TUAI ...ttt e e e e e e e e e e e e e nnbe e nnreeans 37
1.6, K&t TUAD CRWOME L.....ooeoeeeeeeeeeee e 38

CHUONG 2: THUAT TOAN VUQT KHE TRONG QUA TRINH LUYEN MANG NORON

............................................................................................................................................. 40
2.1. Thut todn Vgt KRe ..o 40
2. 1.1 DEE VAN @8 ..ottt ettt ettt a st et s et aes 40
2.1.2. Tinh hoi tu va diéu Ki@n 05 WU........coeveveveeeeeieieeeeeee ettt eeeseseses 41
2.1.3. ThUufit toAN VIRt KN ......eoiiiiiiiiiieiiie et 46
2031, GO HRIBU ...t 47
2.1.3.2. NUYEH IY VIQL KRE ...ttt 48



file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021459
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021460
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021464
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021479
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021480
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297021480
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021477
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021477
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021477
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021477
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297021482
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021483
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021462
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021462
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021464
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021465
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021467
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468

Lugn dn Tién si Ky thugt 2013

2.1.3.3. Xdc dinh Buedc VIEQT KRe ..................ccccueeeeeiiiiee et sae e e e a e enaaa e 51
LB Wi Al ovvooeeveoeeeeeeeeeee e e e e e s s et e st s s e eeeeen 54
2.2 Ung dung thuit toan vuot khe trong qua trinh luyén mang noron........................ 56
2.3 Minh hoa thUut tOAN .............oooiiiiiii 58
2.3.1. CONE tAC CHUAN Di.....vvviiiicieieieeeee ettt ettt a e a et s s s eaes 58
2.3.1.1. Didu CRINA trONG SO IOP FQ ... 59
2.3.1.2. Dieu Chinh trong SO IOP AN ..................ccocveveveeeeeeerireeeeeseeeeeee e 60
2.3.2. CAUIITIC MANG. .......vvevvveeteieeetetetetetetetetetetete e setesetetetesesesesesesesesesesesesesesesesesesesesesesns 62
2.3.3. Cac thw vién va DAM MANE ........oooiiiiiiiiiiiiiie e nnee e 64
2.3.3. 1 TRIE VIBH ...ttt e e e st e e e e e e e st e e e e s a e e e e e nr e e e e nnreeeeans 64
2.3.3.2. HAM KRGT 1RO LFONG SO ... saesesesens 66
2.3.3.3. Thii tuc tinh buwdc Roc VIEOE KRe ..............c.c.cocouviiiiiiiiiiieiiii st 67
2.3.3.4. Thii tuc huén luyén mang, HUANLUYENVUOTKHE() ........c.c.cccocovuvveveversrenenennnns 69
2.3.4. Két qua chay chwong trinh va $0 SANN ...........c.cceveveveveveieteieieeeeeeeeee et 69
2.3.4.1. Chay chirong trinR ................ccccocviiiiiiiiiiii st 69
2.3.4.2. 50 SANA CAC PRUONG Q... 73
2.4, K TUAN CAWOMIE 2 ..ot 76

CHUONG 3: PE XUAT MO HINH KET HQP THUAT DI TRUYEN VA THUAT
TOAN VUQT KHE PE CAI TIEN QUA TRINH HQC CUA MANG NORON MLP
COMAT LOIDAC BIET ..ot nssnes s 77

BL DA VAN @@ oottt 77
3.1.1. Khio sit d9 hoi tu clia qua trinh luyén mang noron bang Ky thuit lan truyén nguoc
nguyén thity véi cac bd khéi tao trong sé ban ddu KhAc Nhau ..........ccccoeveveveeevieiieecnenene 7
3.1.2. Khio sat d9 hdi tu clia qua trinh luyén mang noron c¢é mit 16i dic biét biang ky thuat lan

truyén nguoc két hop thuit toan vugt khe véi cac bd khéi tao trong sé ban dau khac nhau 80

3.2. Pé xuit md hinh két hop giai thuit di truyén va thuit toan vwot khe trong qua

trinh luy€n mang NOTON ...........cccoooiiiiiiii e 83
2 B 5 1N (IO 83
I R N 111 Lo 17 | OO 87

3.3. Ap dung mé hinh két hop giai thuat di truyén va thuét toan vwot khe trong qua

trinh luyén mang noron vao bai todn nhan dang ....................ccooi 91
34, KEIAN CAWOME 3. 94
KET LUAN CHUNG VA PE XUAT HUONG NGHIEN CUU ......cccoooovvvrvecrrnnnns 95



file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297021469
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297021469
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021467
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021467
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021466
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021467
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021468
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297021469
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021484
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021486
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021478
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021479
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021479
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021488
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021489
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021487
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021486

Lugn dn Tién si Ky thugt 2013

CAC CONG TRINH DA CONG BO ..o oo 99
TAILIEU THAM KHAO .........coooiiiieeeeeeeeeeeeee ettt 100
g 5 LU0 010 I TP 106


file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021516
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021517
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297021516

Lugn dn Tién si Ky thugt 2013

DANH MUC BANG BIEU, HINH VE

Bdng 2.1. Cdc ham kich hoat (transfer function) tiéu biéu.............cocccoveveveevenn, 64
Bang 2.2: Tap h6 so mau dauvao {0123 45678 9) ceveveoeeeeeeeeeeeeeeeersns 74
Bang 2.3: Téap ho6 so mau dauvao {! @ #3 %™ & * ()} coovererreereeereereresrnnnne 75
Badng 3.1. Két qua khi nhdn dang hé thong phi tuyén tinh ...........coeoeeeeceeeveenenn, 79
Badng 3.2: Két qua khi nhdn dang hé thong dong hoc phi tuyén ................o........ 80
Badng 3.3: Két qud khi nhén dang hé thong c¢é mdt 16i dang long khe................ 82
Badng 3.4. So sanh GA va BP V61 i $6 1G4 0.1 ....ooveeeeeeeeeeseeeeeeeeeeeeeeeeeserss 85
Bdng 3.5: 8o sanh GA va BP v6i $ai $6 1 0.001 .........ooveoveeeeeeereeeerersrniirsnenns 86
Bdng 3.6: So sanh GA va BP Vi sai $6 KRAC NAQU ........coovevevevseeeereeernernns 86
Hinh 1.1. Biéu khién theo nguyén tac phan hoi dau ra ...............coccoveevevcveerenenee, 15
Hinh 1.2: M6 hinh nhdn dang co Ban ..............cccocecvueiiveiieeiieeie e 18
Hinh 1.3. Mt 5ai S6 dang IOng kRe ...........ccouoveeeeeeeeeeeeeeeeeeeees s, 19
Hinh 1.4: Ky nguyén luyén mang vi di I .........c..coccovveiveiineiieeieeiie e 24
Hinh 1.5: Cdu triic mang noron cho nhan dang chik............ccccceveevniieniiinnnninnns 25

Hinh 1.6: Két qud luyén mang noron véi cic phwong phdp lan truyén nguge khdc

nhau (traingd, traingdm, traindx, trainda) ............cccceevieeerieviee e 26
Hinh 2.1: Quy dao dao dong véi sai s6 dang [0ng khe.............oecvvvevrerrenrenrnane. 42
HINN 2.2: HAM KN ... 48
Hinh 2.3: Xdc dinh burdc viegt KRE o' ..........ooooeueeeieieicee e 50
Hinh 2.4: Luru do thudit todn tinh BuGc VIEgt KRE......ooeeeeeeeeeeeseeeeeeeeeeeessrereens 54
HINN 2.5 BUGC LAD k = 1 .ot 55
Hinh 2.6:Céc dong dong mirc dang ke ...........cooveeeeeevieeesrerisreserissinissenersnnns 57
Hinh 2.7:Luwu do thudt todn hudn luyén mang noron voi budc hoc vueot khe......58

Hinh 3.1: So d6 thudt todn két hop giai thuat vieot khe va di truyén cho luyén mang

VI ettt b et R e a et st re et e nnes 90
Hinh 3.2: Hoat dong ciia mang MLP Cai tiéN.............cocvcoveveeveresieeseeeiseneinennenes 93
Hinh a: So sdnh hoat déng ciia mang MLP thuan tity va MLP cdi tién .............. 97



file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101839
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101839
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101839
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101840
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101885
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297101887
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101885
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\In\mucluc.doc%23_Toc297101887
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101887
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297101887
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297101887
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101888
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101889
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101890
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101891
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101892
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297101893
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297101893
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101895
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101895
file:///C:\Documents%20and%20Settings\a\Application%20Data\Microsoft\Semina\mucluc.doc%23_Toc297101896
file:///C:\Documents%20and%20Settings\a\Application%20Data\NCKH\New%20Folder\mucluc.doc%23_Toc297101896

Lugn dn Tién si Ky thugt 2013

ADLINE
ANN

BP
BPTT
LDDN
LMS
NNs
RTRL
SDBP

OBP

VLBP

MLP
GA

CAC TU VIET TAT
ADAptive Linear Neural, mang tuyén tinh thich nghi don 16p
Artificial Neural Network, mang noron nhan tao
BackPropagation, lan truyén nguoc
BackPropagation -Through-Time, lan truyén nguoc xuyén tim
Layered Digital Dynamic Network, mang noron dong
Least Mean Square, trung binh binh phuong nho nhét
Neural NetworkS, mang noron
Real-Time Recurrent Learning, thuat hoc hoi qui thot gian thyc

Steepest Descent BackPropagation, k¥ thuét lan truyén nguoc
giam dbc nhat

Optical BackPropagation, k¥ thuat lan truyén nguoc “toc do
anh sang”

Variable Learning rate BackPropagation algorithm, k¥ thuat
lan truyén nguoc véi tée do hoc thay doi.

MultiLayer Perceptron, mang truyén thang nhiéu 16p

Genetic Algorithms, giai thuat di truyén
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LOI CAM DOAN

T61 xin cam doan luidn &n nay 1a cong trinh nghién ctru khoa hoc cua t61 va khong
tring 13p voi bat cir cong trinh khoa hoc nao khac. Cac sd liéu trinh bay trong luin
an da dugc kiém tra k¥ va phan anh hoan toan trung thuc. Céc két qua nghién ctru
do tac gia dé xuat chua tirng dugc cong bd trén bat ky tap chi ndo dén thoi diém nay
ngoai nhiing cong trinh cua tac gia.

Ngay 14 thang 10 nam 2013

Tac gia luan an

Nguyén Thi Thanh Nga
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MO DPAU
Trong rat nhiéu linh vuc nhu diéu khién, tr dong hoa, cong nghé théng tin.. .,
nhan dang duoc dbi tuong la van dé mau chét quyét dinh sy thanh cong cua bai
toan. Phan 16n cic d6i twong trong thuc té déu 1a phi tuyén véi do phi tuyén khac

nhau.

Mang noron cé kha ning xap xi cac ham phi tuyén mot cach ddy da va chinh
xac, nd duoc sir dung tot cho cac mé hinh dong hoc phi tuyén. Piéu quan trong 1a
thuat lan truyén nguoc tinh va dong cua mang noron dugc st dung dé hiéu chinh
cac tham so trong qua trinh nhan dang. Co so toan hoc cia viéc khang dinh ring
mang noron la cong cu Xép xi van nang cac ham s6 lién tuc dua trén cac dinh ly

Stone — Weierstrass va Kolmogorov[15].

Viéc sit dung dinh 1y Stone — Weierstrass dé chimg minh kha ning xap xi
cua mang noron da dugc cac tac gia Hornik et al., Funahashi, Cotter, Blum dua ra
tir nam 1989. Cac mang noron thoa man dinh 1y Stone — Weierstrass cé thé ké dén
la mang lugng giac, mang hai 16p véi ham kich hoat sigmoid, mang hai 16p v1 ham
kich hoat McCulloch — Pitts(MC - P) va mang véi ham co s¢ xuyén tam(RBF)[16],
[17], [18], [19].

Viéc sir dung dinh 1y Kolmogorov dé biéu dién chinh xac ham lién tuc va
dua ra so d0 mang noron tuwong ung di dugc Hecht - Nielsen va Lorentz cong
bd[20], [21], [22].

Mang noron la mdt trong nhitng cong cu nhan dang tdt nhat vi cac dic trung
sau: Kha nang hoc tir kinh nghiém (kha ning dugc huin luyén), kha ning xur 1y
song song voi toc do xir Iy nhanh, kha ning hoc thich nghi, kha nang khai quat hoa
cho cac dau vao khong duogc huén luyén, vi du dua vao cach hoc mang co thé s& tién

doan dau ra tir dau vao khong biét trude [23], [24].

Hién nay, mot cong cu phan mém dugc (mg dung rat hiéu qua trong cac linh
vuc vé diéu khién, tur dong hoa, cong nghé thong tin d6 1a Matlab. Khi sir dung bod
cong cu Neural Network Toolbox, ching ta c6 thé luyén mang dé nhan dang duogc

mot s6 ddi twong tuyén tinh va phi tuyén. BO cong cu cung cip cho ching ta mot s6
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phuong phap luyén mang noron, trong d6 k¥ thuat lan truyén nguoc duoc Gng dung
rong rai hon ca. O do ching ta co thé lua chon céac buée hoc khac nhau phuc vu cho
qua trinh luyén mang nhu: Traingd (Basic gradient descent), Traingdm (Gradient
descent with momentum), Traingdx (Adaptive learning rate), Trainbfg (BFGS

quasi- Newton)...

Mot nhuogc diém khi ding mang noron 1a chwa c¢6 phuong phap luan chung khi
thiét ké cu trac mang cho cac bai todn nhan dang va diéu khién ma phai can toi
kién thirc ctia chuyén gia. Mit khac khi xdp xi mang noron v6i mot hé phi tuyén s&
kho khin khi luyén mang vi ¢6 thé khong tim dugc diém ti vu toan cyc... Vay, ton
tai 16n nhat gdp phai 1a tim nghi¢m tdi wu toan cuc, dic biét ap dung cho cac bai

toan 16n, cac hé thong diéu khién qua trinh.

Giai thuat di truyén (Genetic Algorithms-GA) dugc biét dén nhu mot giai thuat
tim kiém dua trén hoc thuyét vé chon loc tu nhién va né cho phép ta dat dugc to1
cuc tri toan cuc. Thyc ra, GA thudc 16p cac thuat toan xac suét, nhung lai rat khac
nhimng thuét todn ngiu nhién vi ching két hop cac phan tir tim kiém truc tiép va
ngau nhién. Khac biét quan trong giita phuong phap tim kiém cta GA va cic
phuong phap tim kiém khac 1a GA duy tri va xir Iy mot tap cac 10 giai (quan thé) -
tat ca cac phuong phap khac chi xtr Iy mot diém trong khong gian tim kiém. Chinh

vi thé, GA manh hon céc phuwong phap tim kiém hién c6 rat nhiéu. [25], [26].

Hién nay, viéc nghién ctru cac thuat toan tim nghiém t6i wu toan cuc khi luyén
mang noron di duoc mét sb tac gia nghién ctru ap dung [27], [28], [29]. Tuy nhién
khi sir dung mang noron dé xap xi mot sé ddi tuong phi tuyén ma mat 18i sinh ra c6

dang long khe [28], viéc huan luyén mang gdp rat nhiéu khé khan.
No6i dung dé tai s& di nghién ctru mot thuat toan tim diém tdi wu toan cuc trong
qua trinh luyén mang noron bang thuat toan vuot khe c6 sy két hop vé6i giai thuat di
truyén.
Muc tiéu
- P& xuit mo hinh két hop thuat toan vuot khe va giai thuat di truyén dé huén

luyén mang noron.
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- Xay dung bo cong cu phan mém dé luyén mang noron cho mdt so bai toan

c6 mit 161 dic biét, lam co sd bo sung vao Neural Toolbox Matlab.
Noi dung chinh
- Nghién ctru li thuyét v& mang noron va qua trinh hoc cia mang noron.

- Nghién ciru 1i thuyét vé thuat toan vuot khe va xay dung thuat toan tinh budc

hoc vuot khe.

- Xay dung thuat toan huan luyén mang noron bang k¥ thuat lan truyén nguoc

két hop voi thuat toan vuot khe.

- Pé xuét thuat toan huin luyén mang noron bang k¥ thuat lan truyén nguoc co

str dung giai thuat di truyén két hop véi thuat toan vuot khe.

- Viét va cai dat chuong trinh huan luyén mang noron trén C++.

- Viét va cai dit chuong trinh huin luyén mang noron trén Matlab.
Phwong phap nghién ciru

Str dung ca nghién ciru 1y thuyét, thuc nghiém mé phong trén mdy tinh.
*Nghién ciru ly thuyét:

- Tap trung nghién ctiru van d& mang noron 13 gi va Gmg dung cia mang noron
trong nhan dang. Nghién ctru nhitng kho khian ton tai khi luyén mang noron véi mit
16i dic biét c6 dang long khe.

- Nghién ctru giai bai toan tdi wu tinh ma ham muc tiéu co dang dac bigt —
dang 1ong khe. Vi ham muc tiéu nay bang cac phuong phap thong thuong, vi du
nhu phuong phap gradient khong tim duge cyc tiéu, con thuat toan vuot khe co thé
vuot qua dugc 10ng khe dé dén diém toi wu.

- Nghién ctru su anh hudéng gia tri ban dau khi giai bai toan tbi wu tinh bang
phuong phép sb, dic biét khi ham muyc tiéu c6 dang long khe. Gia tri ban dau anh
hudng 16n t6i tinh hoi ty va thdi gian tinh nghiém tdi wu.

- Nghién ctru giai thuat di truyén, va tng dung cua nd trong qué trinh tim

nghiém t6i vu toan cuc.




