TRUONG PAlI HQOC NAM CAN THO
KHOA KY THUAT - CONG NGHE

T3

Nguyén Hai Toan
MSSV: 178274

TEN DE TAI:
CAIPAT GIAlI THUAT ANN PE NHAN DANG
CHU SO VIET TAY

PO AN THUC TAP TOT NGHIEP
Nganh: Cong nghé thong tin
M4 s6 nganh: 7480201

Cén Tho, thing 6 nim 2021



TRUONG PAlI HQOC NAM CAN THO
KHOA KY THUAT - CONG NGHE

T3

Nguyén Hai Toan
MSSV: 178274

TEN DE TAI:
CAI PAT GIAI THUAT ANN PE NHAN DANG
CHU SO VIET TAY

CAN BQ HUONG DAN
THS. HUYNH VO HUU TRI

PO AN THUC TAP TOT NGHIEP
Nganh: Céng nghé thong tin
M4 s6 nganh: 7480201

Cén Tho, thing 6 nim 2021



CHAP THUAN CUA HOI PONG

Bai bao cao d6 &n thuc tap, do sinh vién Nguyén Hai Toan thuc hién dudi su
huéng dan caa Ths. Huynh V& Hitu Tri. Bai bao c4o nay da bao cdo va dugc Hoi

ddng chiam khoa luan théng qua ngay

Uy vién

(Ky tén)

GHI CHUC DANH, HQ, TEN

Phan bién 1

(Ky tén)

GHI CHUC DANH, HQ, TEN

Can bd hwéng dan

(Ky tén)

GHI CHUC DANH, HQ, TEN

Thu ky
(Ky Tén)

GHI CHUC DANH, HQ, TEN

Phan bién 2

(Ky tén)

GHI CHUC DANH, HQ, TEN

Chi tich Hoi dong
(Ky tén)

GHI CHUC DANH, HQ, TEN



NHAN XET CUA GIAO VIEN HUONG DAN

Can Tho, Ngay.....thang.....nam 2021
Gi4o vién hwéng dan

(Ky tén)

Ths. Huynh V6 Hiru Tri



NHAN XET CUA GIAO VIEN PHAN BIEN

Can Tho, Ngay....thang.....nam 2021
Giao vién phan bién

(Ky tén)

Vo Van Phuc



LOI CAM ON

Loi dau tién em xin chan thanh cam on dén Thay, C6. Trong thoi gian qua, thay
d3 rat tan tinh huéng din dé chung em hoan thanh do an nay.

Em xin cam on quy thay cd Khoa K§ thuat — Céng nghé Truong Dai hoc Nam
Can Tho di tan tam giang day va truyén dat cho em nhiing kién thirc quy bau dé em
hoan thién chuong trinh hoc tai truong. Pong thoi, em ciing rat cam on Chu tich Hoi
ddng quan tri, Ban Giam hiéu Truong Dai hoc Nam Can Tho di tao diéu kién vé thoi
gian, khong gian dé em c6 thé hoan thanh nhiém vu hoc tap cua minh.

Mic du, em di c6 rat nhiéu ¢ gang nd luc dé hoan thanh dd an nhung van
khong tranh khoi nhirng thiéu sét. Kinh mong nhan duoc sy dong gop ¥ kién cua quy
thay cd.

Em xin chan thanh cam on!

Can Tho, ngay ..... thang ..... nam 2021

Nguwoi thuc hién



LOI CAM DPOAN

T6i xin cam két khoa luan nay duoc hoan thanh dua trén cac két qua nghién ctu
cua toi va cac két qua nghién ciru nay chua duoc ding cho bét ¢t khoa luan cling cap
nao khac.

Can Tho, ngdy ..... thang ..... nim 2021

Ngwoi thuc hién



MUC LUC

CHAP THUAN CUA HOIDONG.......ooeeeeeeeeeeeeeeeeeeeeeeeeeseeetenes e en s i
NHAN XET CUA GIAO VIEN HUONG DAN........cooorirrrinirnisisiessessienens i
NHAN XET CUA GIAO VIEN PHAN BIEN.......ccooriiimirirrninisiesesessenn, iii
LOI CAM ON ..ottt iv
LOT CAM DOAN ...oooiiiiiisiiecieie ettt v
CHUONG 1: GIO! THIEU ..ottt 1
1.1 Dat VAN d& NGNIBN CUU ...ocveevecveeeeeese et esaes s 1
1.2 MuC tEU NGNIEN CUU ..o 2
1.2.1 MUC tIBU CNUNG «.e.vve ittt 2
1.2.2 MIUC tIBU CU TNE oot 2

1.3 D6i tugng va pham Vi NGNIBN CU .......co.cvvvevceeeeieeeeee e 2
IR T A 10 T I o = o PP 2
1.3.2 TROT QIAN ..t 3
1.3.3  D6i trong NGNIEN CUU VA ST AUNG ....cvoveeeeceeeeeeeceeee e, 3
1.3.4 Pham Vi NQRIEN COU ....ocveiiieiieie et 3

1.4 Y NGHTA CUA A& AT ...vvvevcececeeeeeee et 3
1.5 Gidi thieu Ve bo co s& Al THEU MNIST ..oeeeeeeeeeeeeeee et 3
1.6 GiGi thIGU V& CONG LY ....cvovecveeerceseeeeeieeeessees et st en e st enenans 4
1.6.1 ThONG tiN V& CONG LY w.v.vevvereerceeeeeeeese e sesieness st esness e 4
1.6.2 Tru SO ChINN c.veecee e 5
1.6.3 Nguoi dai dién theo phap TUAL: ... 5
1.6.4ThONG tINTIEN NE ...ooveieeee e 5
1.6.5 Nganh nghé Kinh doanh ...........c.c.eeeveeieeeieeseseeeseseses e ssessenesnes 5
CHUONG 2 : CO SO LY LUAN VA PHUONG PHAP NGHIEN CUU............. 1
2.1 COSO I TUAN oo e 1
2.2 Phuong phap nghi€n CU ........ccoiveiiiiiiiieeeee e 1
2.2.1 Phuong phap nghién ciu Iy thuyt...........coovevvieeeeeeeeeeeeee e 1

VI



2.2.2 Phuong phap nghién cttu thuc nghi€m........cccooviiiiiiii 2

2.2.3  Phuong phap Gi8U tra.......cccveeeeeeeeeeeeeeeeee e 2
2.3 GiGi thieu V& gidi thUAt ANN ........cooveeeeeeeeeeeeeeeee e, 2
2.3.1 GiGT thi€U CRUNQ ..o 2
2.3.2 ANN Va CAC MANZ NO-TON ..vviiiiiiiiriiitisie e eeeas 3
2.3.3 Phat DIEU DAT TOAN........vvvirriiciiecieeessssee s 6
2.3.4 Huan luyén md hinh ANN (Learning Process) ..........c.cocceeevereesrseeenn. 8
2.3.4.1 Hoc c6 gidm sat (Supervised Learning).........ccccevvevereneseeriennenn, 8
2.2.5 Gradient Descent Algorithm (GD) ......coovvveviiiiiiiiieceee e 9
2.2.6 Back Propagation Algorithm (BPA).......cccccvevieeviieie e 11
2.2.7 Huan luyén thuat todn theo quy tac delta.........cccovveeeveeeeeeieeereeeeenne, 13
2.4 GiGi thidu V& NgON NG PYtON ........oeveeeiieeeceeeeeeee e 15
CHUONG 3: MO HINH NHAN DANG CHU SO VIET TAY ..coooevvvrrirerins 17
3.1 M6 hinh téng quét cua ciia mot hé nhan dang chit Viét tay ...........c...c....... 17
3L THEN XU 1Y et 17
3.1.2. KNGI tACH Ch...vovvvovveivicccee s 18
3.1.3. Trich chon d&c triung.......ccoevveie e 18
3.1.4. HUan luy@n VA NhaN ang ..........coceeeeeeeeeeieeeeeeeeeeee e, 18
B.L.5. HAU XU IY oo 18
3.2 S0 dd use case ChuONG triNN .......o..cveeveeveeceeeeeeeeesee e, 19
3.2.1 use case cua chuong trinh X Iy dit HEU ....oveveviiiie 19
3.3 Céc phuong phap nhan dang chit VIt tay.........ccceeeveveeeceeereceessseeseeneeean, 19
3.3.1 DI SANN MAU ..o 19
3.3.2 Phuong phap tiép CAN CAU LIUC.........cvevreereereerereeieeeeeesseeseses s 19
3.3.3 Phuong phap nglt phap (Grammatical Methods) .........cccoceoeviirenne, 20
3.3.4 Phuong phéap d6 thi (Graphical Methods) ...........cc.ccceeurreereeereernnnnn. 20
CHUONG 4: KET QUA NGHIEN CUU ...ovieeeeeeeeeeee e 21
4.1 TAUC NGNIEM .ot 21
4.1.1 HE thoNg XU 1Y 0 THEU ...t 21



4.1.1.1 Hé thdng huan TUyen (Erain ........coceeeevveeeesvenseesesseessssenesnenns 21

4.1.1.2 Hé thdng thir NGRIEM (1ESE) .....veeeeeeeeeeeeeeeee e 21

4.1.2 HEthNG NhAN AaNG......coovieieieeieeeeeeeeee e, 21
4,122 ThUNNAN ANN oo 21
4.1.2.2 Tién hanh phan tich anh d& tim KY T .....o.oveveeeeecceeesces 21
4.1.2.3 TIEN XU IY KY T 1o 22
4.3.2.4 Mang ANN nhan dang KY tu.........cccceevveiiiieiie e 22
4.1.2.5 HAU XU 1Y AT HEU oot 22

B N o[V T 22
4.2.1 Két qua viéc huan luyén va thir nghiém mo hinh ANN ..................... 22
4.2.2 So sanh gitta moé hinh ANN véi cdc m6 hinh Khac ..........c.ccccvveeee 24

8.3 T HEU CAT Ao v ee et e e e e e e e ee e seeeeeanes 25
4.4 Ta HEU HUGNG QAN ..ottt 26
4.4.1 Giao dién NE thONG XU 1Y.....v.vveeeeceereeeeeeeesee e, 26
4.4.2 Giao dién hé thng Nhan diN ...........cceevvevveeeeeeeeeeee e, 27
CHUGONG 5: KET LUAN ..ottt ettt et en s en e 29
TAILIEU THAM KHAO ...oooeeeeeoeeeeeeeeeeeeeeet ettt 30

Vi



DANH SACH HINH

Hinh 1. Hinh anh MNIST digits dataset ..........ccccvciveiiriviiveiieseceee e, 4
HINh 2. MO hINh ANN ... e 3
Hinh 3. Mang no-ron truy@n thang .............cceeeeeeeeeeeeseeeeesessesesesesesseseensnens 4
Hinh 4. Mang n0-ron NOT QUY .......veevieiceeeeieeseeseses s esesses e 5
Hinh 5. Cach huan luyén cho mot mang 1o ron hoi QUY..........ccoeveveeeveeeeesienineenns 6
Hinh 6. Qua trinh xtr ly thong tin ctia MOt ANN .......ccoviiiiececee e 7
HiNh 7. HAM CAUYEN GO0 ....cveveveeesceeeeiceeeeeee et en st 8
Hinh 8. M6 hinh huan luyén cua thuat todn Gradient Descent............cccoueveenne 10
Hinh 9. So d5 mang no-ron 1an truyn NEUQC ..........cceveevererererereseeesessesessenean, 11
Hinh 10. So d6 tong quat ciia mot hé thong nhan dién chit viét tay.................... 17
Hinh 11. M6 hinh use case X Iy dir liGU .......cccovvrieiiiiiiee e 19
Hinh 12. Giao dién giai thuat ANN trong xt ly dir liéu MNIST.........cccovevenene. 26
Hinh 13. Giao dién nhan dién chit VIEL tay .........cccooevvveveieeceeee e 27

DANH SACH BANG

Bang 1. Performance of OPtIMIZErS ........cocveiiviiie e 23
Bang 2. Batch size eXperimentation ..........cccccveveeiiieiies e 23
Bang 3. Learning rate eXperimentation ...........ccoceoeerereniene e 24
Bang 4. Result of ANN Model and CNN Model...........ccccooveviiiiiniiiiiceee, 24



DANH MUC TU VIET TAT

ANN Acrtificial Neural Network
MNIST Modified National Institute of Standards Technology

BPA Back Propagation Algorithm



