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LOI CAM ON

S& khong c6 kha ning cho em dé hoan thanh do an dot nay néu khong cé
nhitng su gitp d3, tng hd cua cac thay cd gido, ban bé va ngudi thin. Em mudn
danh mot 161 cdm on chén thanh nhét t6i tat ca va ddc biét c6 bon 10i cam on sau:

Dau tién, em xin giri 161 cam on t6i Thac si Ngd Truong Giang, nguoi thiy
d3 hudng dan em trong dot lam dd an nay. Sy dong gop vé tai liéu va dic biét 13 sy
an can gitp dd, chi bao cua thay di voi chung em chinh 13 nhéan t6 quyét dinh dbi
v6i sy hoan thanh do an kip thoi ciia em.

Thi hai, em xin gri 161 cam on t6i cac thdy c¢o gido trong bd mon coéng nghé
thong tin. Sy day dd diu dit tan tinh cua céac théy, cac cO trong subt bdn nam hoc da
gitip em tiép thu dugc kién thirc dé c6 thé thuc hién do an nay.

Thir ba, em xin gui 101 cam on t6i gido su Tran Hitu Nghi - hiéu truong cia
truong dai hoc Dan Lap Hai Phong. Néu khong c6 thay thi s& khong c6 ching em -
nhitng sinh vién di va s& tot nghiép cia truong dai hoc Dan Lap Hai Phong. Thay
d3 dem lai cho chung em mdt mdi truong rén luyén hiéu qua khong chi vé kién thic
ma con vé con ngudi. Em tu hao 1a mot phan tir trong méi truong do.

Cubi ciing, em mudn noéi 1oi cam on t6i bd me em. Tuy ddy 1a lan dau tién
dugc noi ra, nhung n6 da luén & trong long em tir 1au. Chinh sy cham séc, ung ho
v6 diéu kién cta bd me d6i v6i em di 1a mot dong luc to 1on giup em vuot qua
nhitng khé khin dé luon quyét tim thyc hién tot nhitng coéng viée ctia minh.

Hai Phong, ngay 5 thang 7 nam 2010

Sinh vién

Nguyén Thanh Cong
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CHUONG 1: GIOI THIEU

1.1 Phat biéu bai toan

Coéng ty TNHH UNIDEN thudc khu cong nghiép Thién Trudng, thanh phd
Hai Duong chuyén san xudt cac linh kién dién tir cho may dién thoai. Hang quy,
nhan vién kho phai kiém ké cc san phdm sau d6 tong hop dé bao céo cho cong ty
diéu hanh san xuat. Mdi quy nhan vién quan 1y phai xir Iy hang ngan phiéu bao gom
nhap dir liéu, téng hop tinh todn nhung hién tai cong vi¢c nay dang duoc thuc hién
thil cong nén mét rat nhiéu thoi gian. P& tai nay tap trung giai quyét khau hd trg
nhap li¢u ty dong cho cong vié€c trén tai cong ty.
1.2 Huwéng giai quyét

Tir phat biéu bai toan trén, co thé tom tat cac cong viéc chinh can lam la: xay
dung chuong trinh nhan dau vao 1a cac anh phiéu kiém ké san pham, xac dinh ving
chtra dir liéu, nhan dang dir lidu d6 rdi cap nhat vao co sé dit liéu. Dir liéu can nhan
dang & day bao gom 10 chit sb in hodc viét tay va 25 chit cai in hoa (loai trir O) viét
tay. Pé nhan dang dugc cac ki tu viét tay thi trude tién anh dau vao phai qua giai
doan tién xir Iy 1a phan ngudng, c6 thé két hop vdi loc nhidu, chuan héa kich c&.
Tiép theo chung ta can thuc hién budc phan doan dé tim ra cac d6i tuong trong anh,
cu thé & day 1a cac ki tu. Vi anh phiéu phan ving dit liéu vao cac hang va cac cot
nén phan doan 1a viéc tach anh phiéu vao cac hang, tir cic hang ta tach ra cac cot,
rOi tir cac cOt tach ra vung anh chtra ki tu can nhén dang. Ttr d6 ching ta trich ra
vung anh chi chira Ki tu can nhan dang, trich chon dac trung cua no, roi dua vector
dic trung vao mang neuron dd qua huin luyén cho nhan dang. Gai doan cubi cing
s€ la téng hop cac ki tuy dugc nhan dang ri€ng 1¢ thanh dir liéu dé cap nhat vao co sé

dir 1iéu. Cac budc cu thé dugce thé hién qua so do sau:

Nguyén Thanh Céng — CT1002 5



Nhin dang phiéu kiém ké san phiam

Coso du
liéu phicu
kiem ké

Phan doan & trich
chon dac trung

Huan luyén &
nhan dang

r-——-m

Hinh 1.1: So d6 hé thong cap nhat phiéu.

Pau vao cia hé théng 12 anh quét cta phiéu kiém ké san pham. Trudc tién,
mot vai diéu kién can phai dugc ap dat 1én viéc ghi phiéu dé qua trinh phan doan
cling nhu nhan dang dién ra thuan loi do la:

~ Viét chit 16 rang, khong dut doan, khong chong chéo.
_ Chir duoc viét ding vi tri, dung 6, khong d¢ 1én cac duong bao quanh 6.
~ Khéng déap x6a 1én phiéu.

Sau khi da c6 anh dugc quét dung cach, hé th6ng thuc hién 1an luot cac budc
nhu sau:

~ Tién xir Iy: Anh sau khi quét thuong c6 nhidu, mot phan nhiém vu ciia budc
nay s€ la loc nhiéu. Sau d6 anh phai duoc bién ddi vé anh nhi phan dé tao
diéu kién cho phan doan ¢ budc tiép theo.

~ Phan doan va trich chon dic trung: Tach anh di qua tién xtr 1y thanh cac
hang, mdi hang bao gdm cac cot. Sau d6 tir cac cot s& tach ra ki ty cin nhan
dang, 1oi trich chon dic trung cua no.

~ Huén luyén va nhan dang: Tiép nhan vector dic trung cua ki tu tir budc
truéc dé dua vao mang neuron cho nhan dang. Trudc khi nhan dang, qué
trinh huin luyén dugc thuc hién trude dya trén mot tap mau c6 san.

~ Hau xir ly: Tong hop cac ki tu duoc nhan dang riéng 1é thanh dit liéu dé cap

nhat vao co so dur liéu.
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1.3 CAu tric bao cio

Béo cdo duoc to chuc theo hudng tir Iy thuyét dén thuc té, tic 1a néu ly
thuyét trude, roi ap dung 1y thuyét dé giai quyét bai toan sau. Bao céo bao gém 5
Chuong, cu thé 1a:

Chuong 1: M6 ta bai toan dit ra ciing nhu phuong huéng giai quyét nd. Pua
ra so d6 thuc hién cac bude ciing nhur trinh bay tom tit cac cong viéc can lam trong
moi budc.

Chuong 2: Néu cac co so 1y thuyét dugc ap dung dé giai quyét bai toan. Ly
thuyét gdm 2 phan: tién xir Iy v mang neuron nhan tao. Tién xir 1y s& néu mot sb ki
thuat x{r 1y anh lién quan dé giai quyét khau phan tich anh. Dé nhan dang dugc cac
ki tu, chung ta can mot bd phan 16p va mang neuron nhan tao da duogc chon.
Chuong s& gidi thiéu téng quan vé mang neuron ciing nhu md hinh mang duoc ap
dung trong nhan dang ki tu.

Chuong 3: Trinh bay viéc &p dung céac co s 1y thuyét dugc gidi thiéu trong
Chuong 2 dé giai quyét bai toan dit ra. Viéc phan doan bao gdm tim cac hang, tim
cac cot dé xac dinh ki tu trong anh dugc néu ra chi tiét. Cac budc thuc hién dé giai
quyét bai toan dugc trinh bay 1an luot nhu sau: tién xt Iy anh dau vao, xac dinh céac
ki tu can nhan dang trong anh, trich chon dac trung ki tu, tién hanh nhan dang.

Chuong 4: M6 ta cac chuong trinh duoc xay dung va qua trinh thuc nghiém.

Chuong 5: DBanh gia nhitng gi da dat dugc va néu 1én nhitng hudng nghién

ctru tiép theo.
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CHUONG 2: COSOLY THUYET

2.1 M@t sb ki thuit xir 1y anh lién quan
2.1.1 Loc nhiéu

Anh duoc thu nhan qua may quét thuong co nhidu. D6 1a nhitng chdm den
thudng xuit hién mot minh trong anh, gay kho khin cho muc dich st dung anh. Co
nhiéu bo loc st dung céc toan tr khong gian thuc hién loai bo nhiéu nhu loc trung
binh, trung vi, low-pass. Trong do, loc low-pass t6 ra 1a hiéu qua hon ca.

Loc low-pass 1am muot cac chuyén tiép sic trong mirc xam va loai bo nhiéu.
Céc bo loc low-pass bo qua cdc tdn sb thip va dirng cac tan sb cao. Trong khi d6
cac bo loc high-pass bo qua cac tan sd cao va dimg cac tan sb thap. Hay n6i cach
khéc, loc low-pass 1am giam cac thay d6i mic xam thuong xuyén, con loc high-pass
phong dai cac thay doi mirc xam thuong xuyén. Vi thé khi két hop loc high-pass
ngay sau loc low-pass s& khién anh vira khong con nhiéu, vira sic canh, cai thién
chét luong anh.

Thuec thi loc low-pass va high-pass 1a twong tu nhau, dung mot mat na 3 X 3
nhan chap véi ving 3 X 3 ciia anh, ngoai trir mot diém khac 13 loc low-pass sé chia

cho mot s6 nguyén la tong cac phan tir cia mat na sau khi nhan chap.

0 1
1/6 * 1 2 1
0 1 0
1/9 * 1
1 1
1/10 * 1 2
1 1 1
1 2 1
1/16 * 2 4 2
1 2 1

Hinh 2.1: Cac mat na nhan chap bd loc low-pass.
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0 -1
-1 a -1
0 -1 0
-1 -1 -1
-1 g9 -1
-1 -1 -1
1 -2 1
-2 5 -2
1 -2 1

Hinh 2.2: Cac mat na nhan chap bo loc high-pass.

2.1.2 Phan ngudng

Phin ngudng 13 mot ki thuat dung dé bién doi anh vé anh nhi phan bao gdm
chi hai gié tri 1a 0 hodc 1.

Pé thuc hién phan ngudng thi c6 2 phuong phap: thu coéng va tu dong. Vi
phuong phép thi cong, mot ngudng cb dinh duoc chon trude con trong phuong
phép tu dong ngudng s€ dugc chon tu dong. Trudc khi phan ngudng anh phai duoc
bién ddi vé anh xam. Néu coi anh 1a mot ma tran 2 chiéu, thi:

0 if g(x,y) <
1 else

a(x, y)—{

Trong d6, g(X, y) la gia tri mirc xam tai toa do (X, y), ¢ la ngudng.
2.1.3 Do va chinh nghiéng

Do nhiéu yéu t6 khac nhau ma anh khong tranh khoi bi nghiéng trong sudt
qua trinh quét anh. Ty theo mirc do6 ma goc nghiéng cé thé rat cao dén ndi ma
khong thé ap dung dugc cac thuat toan phan tich anh. Do vay can phai phat hién va
chinh nghiéng cho anh trugc khi tién hanh xir 1y & nhitng budc sau.

Tu tudng co ban dé loai bé nghiéng 1a nhu sau:

- Tim ra cdc dong tham chiéu trong anh.

- Tinh go6c @ cua cac dong.
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- Tinh gbc nghiéng skew la trung binh cta cac goc 4.
- Xoay anh bdi mdt goc -skew.

Céac dong dugc do tim vé6i thuat toan Hough. Mdi diém trong anh c6 thé nim
trén vo sb cac dong. Pé tim ra céc dong tham chiéu, ching ta thuc hién thu tuc bo
phiéu, tirc 13 dbi véi mdi dong ma di qua mot diém thi ching ta boé phiéu diém do
cho dong. Cac dong vai sé diém cao nhét s& 1a cac dong tham chiéu.

Trude tién ching ta can tham sé hoa mot dong. Mot dong cd thé duoc tham
s6 hoa nhu sau:

y=m*x+d (1

Véim 1a d6 doc va d 1a d6 1éch. Chung ta khong quan tam dén @6 doc ma chi

quan tim dén goc. Goc € cua dong phai thoa man:

sin(@)
=tan(@)=———= (2
m = tan(d) c0s(0) (2)
Tu (1) va (2) ta duogc:
_sin(@)

= *x+d < y*cos@@)—x*sin(d)=d
cos()

Vi chung ta khong thé tim kiém trong mot khong gian tham s6 vo han nén
chung ta phai dinh nghia mot khong gian ri rac véi 6 duoc lay trong khoang [-20,
20] v6i bude nhay 13 0.2. Thu tuc bo phiéu dién ra nhu sau:

- Duyét tir vi tri y = 0 cho t&i vi tri height — 1.

~ Ung véi mdi vi tri y, chung ta duyét tir vi tri x = 0 cho t6i vi tri width — 1.

~ Néu diém (x, y) la den, thi voi 6 trong khoang [-20, 20], v6i mdi budc nhay,
ching ta tinh:

- d =Round(y*cos(8) — x*sin(9)).

- Hough(Round(#*5), d) += 1.
Pé tiét kiém thoi gian tinh toan, s6 cac diém bo phiéu dugc giam di. Dé loai

bo nghiéng, chi dong bottom la quan trong nhu trong hinh sau:
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QTY: e

{2
ety

X|| >X]|| X

X

Hinh 2.3: Cac dong bottom 1a cac dong tham chiéu can tim.

Céc diém trén dong bottom c6 mot diém chung 14 1an cin ngay phia duéi cta
n6 1a mot diém trang. Vi thé, ching ta chi bo phiéu cho cac diém (x, y) néu no thoa
man:

- Piém (x, y) 1a den.
~ Piém lan can dudi (X, y + 1) 1a tring.
2.2 Téng quan mang neuron
2.2.1 Neuron sinh hoc
Mot neuron sinh hoc bao g6m nhiing thanh phﬁn chinh sau: Dendrite, Soma,

Synapse, Axon nhu hinh 2.4.

R "
s e - Sorma ,

— -, -~
I \\ Axon
Derdrite o S

o~
o~
-

-
\\.
P B ,
( P

Hinh 2.4: M6 hinh neuron sinh hoc.

Soma la than cta neuron. C4c dendrite 14 cdc day manh, dai, gan lién véi
soma, ching truyén dit liéu (dudi dang xung dién thé) dén cho soma xir Iy.
Bén trong soma cac dit liéu d6 dugc tong hop lai, c6 thé xem gan ding sy tong hop
ay nhu 1a mot phép ldy tong tat ca cc dit liéu ma neuron nhan duoc.

Mot loai day dan tin hig¢u khac ciing gan voi soma 1a cac axon. Khac voi

dendrite, axons c6 kha ning phat cac xung dién thé, ching 1a cac day dan tin hiéu tir
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neuron di cac noi khac. Chi khi nao dién thé trong soma vugt qui mot gia tri
ngudng nao d6 thi axon méi phat mot xung dién thé, con néu khong thi nd ¢ trang
thai nghi.

Axon nbi véi cac dendrite ctia cac neuron khac thong qua nhitng méi ndi dic
biét goi 1 synapse. Khi dién thé cua synapse ting 1én do cac xung phat ra tir axon
thi synapse s& nha ra mot s chat hoa hoc (neurotransmitters). Cac chat nay “mé
ctra" trén dendrite dé cho céc ions truyén qua. Chinh dong ions ndy lam thay doi
dién thé trén dendrite, tao ra cac xung dir liéu lan truyén td1 cac neuron khac.

C6 thé tom tit hoat dong ctia mot neuron nhu sau: neuron lay tong tat ca cac
dién thé vao ma no6 nhan duoc, va phat ra mdt xung dién thé néu téng éy 16n hon
mot ngudng niao d6. Cac neuron ndi voi nhau & cac synapse. Synapse duoc goi 1a
manh khi n6 cho phép truyén dan dé dang tin hiéu qua cac neuron khac. Nguoc lai,
mot synapse yéu sé truyén dan tin hiéu rat kho khan.

Céc synapse dong vai tro rat quan trong trong su hoc tap. Khi chung ta hoc
tap thi hoat dong cua cac synapse duoc ting cudng, tao nén nhiéu lién két manh
giita cac neuron. Co thé noi rang ngudi nao hoc cang gioi thi cang cé nhiéu synapse
VA CAc synapse ay cang manh mé&, hay néi cach khéc, thi lién két giita cic neuron
cang nhiéu, cang nhay bén.

2.2.2 Mang neuron nhan tao

Khai niém

Mang neuron nhén tao (artificial neural network) 1a mang cic phan tir (cac
neuron) két ndi voi nhau thong qua cac lién két (cac trong sb) dé thuc hién mot
cong viéc cu thé ndo d6. Kha ning xur 1y cia mang neuron dugc hinh thanh thong
qua qué trinh hiéu chinh trong s6 lién két giira cac neuron, ndi cach khac 13 hoc tir
tap hop cac mau huén luyén. Mang dugc md phong dua trén cAu tao hé than kinh
Ccua con nguoi.

Ciu tric mot neuron

Vi ban chat 13 mot mo hinh md phong don gian neuron sinh hoc, neuron
nhan tao cling thuc hién nhiém vu cua minh thong qua cac thao tac: nhan dau vao tur
C4C neuron trude nod, xir 1y dau vao bang cach nhan mdi dau vao nay véi trong so

lién két tuong trng va tinh téng céc tich thu duoc roi dua qua mot ham kich hoat,
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sau d6 guri két qua cudi cing cho cac neuron tiép theo hodc dua ra dau ra. Ctr nhu
vy cac neuron nay hoat dong phdi hop v6i nhau tao thanh hoat dong chinh cua
mang neuron.

Chung ta c¢6 thé hinh dung 16 rang hon quy trinh xir 1y thong tin cia mot
neuron qua cu tric cua né duoc thé hién trong hinh 2.5.

Tin hi¢u vao PO
Trong s6 lién két

X2 O
~—
X3 @—_ Wie \ Ham kich hoat
. Wi \ Uk Yk
: ST~ F() —*,

W Ham tong Bv@
Hinh 2.5: C4u tric mot neuron.

Trong do:

- (Xl, Xz’ s Xp), v6i p > 1: 1a cac tin hiéu dau vao cua neuron. Céc tin hiéu

nay co thé la dau ra cuia cac neuron trudc nd hodc dau vao ban dau cia mang
va thuong dugc dua vao dudi dang mot vector p chicu.

- (Wkl, sz, s Wkp) 1a tap céc trong s lién két cua neuron k véi p dau vao
tuong Ung (Xl, Xz’ ey Xp). Thong thudng, cac trong sd nay dugc khdi tao

mot cach ngau nhién ¢ thoi diém khéi tao mang va duoc cap nhat lién tuc
trong qua trinh hoc cia mang.

-~ ¥ 1a ham tong trén mot neuron, ding dé tinh tong cac gia tri kich hoat 1én
neuron d6. Thong thuong, day 1a tong cua cac tich giita dau vao véi trong s6
lién két twong tmg caa neuron.

- Uk 1a tong cac gia tri kich hoat 1én neuron th k, gi4 tri nay chinh 1a dau ra
ctia ham tong.

- Bk 1a hé sd bias (con goi 13 ngudng) cua neuron thi k, gia tri nay dugce ding
nhu mot thanh phan phan ngudng trén ham kich hoat va ciing dugc cap nhat

lién tuc trong qua trinh hoc cia mang.

Nguyén Thanh Céng — CT1002 13



Nhin dang phiéu kiém ké san phiam

-~ F() 1a ham kich hoat (hay ham truyén, ham nén). Ham kich hoat duoc ding
dé gi6i han pham vi dau ra ctia mdi neuron. Déi sb cua ham 13 gia tri ham

tong va ngudng Bk. Thong thuong, pham vi dau ra ctia mdi neuron dugc gidi

han trong khoang [0, 1] hodc [-1, 1]. Nhu vdy mién gia tri ctia cac ham kich
hoat ciing 14 mét trong hai khoang trén. C6 rat nhiéu ham kich hoat thuong
dugc dung, viéc lva chon ham Kich hoat nao cho phu hop tuy thudc vao ting
bai toan.

- Y, 1a tin hiéu dau ra caa neuron tht k, méi neuron thuong c6 mot dau ra va

tdi da 1a mot dau ra. Gia tri Yk dugc tinh theo cong thirc:

p
Y =F(U,+B) voi Uk:Z W, *X,

-1
Ciu tric mang neuron
Mot mang neuron cé thé c6 nhiéu 16p va it nhat phai c6 mot 16p d6 1a 16p ra
(16p vao thudong khong dugc tinh). Mdi 16p c6 mot hodc nhiéu neuron. Cau tric

tong quat ciia mang neuron duoc thé hién trong hinh 2.6 dudi day:

Bﬁuféo Lép Hy Lép Hs Lép O
] E\ o
2 [ — i

E-&H“—?. ..............

Litn két JET
Hinh 2.6: C4u trac chung ctia mang neuron.

Trong do:

- PAu vao cua mang la vector c¢6 kich thudc p: (x1, Xp, ..., Xp) va dau ra la
vector (ay, ay, ..., a5) c6 kich thudc q. Lép an dau tién 1a 16p Hy, sau d6 dén
16p 4n thir hai Hy, tiép tuc nhu vay cho dén 16p an cubi cung rdi 16p dau ra.

- Cé&c neuron trong cac 16p c6 cau tric nhu trén hinh 2.6, lién két giita cac

neuron giira cac 16p c6 thé 1a lién két day du (mdi neuron thudc 16p sau lién
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két véi tat ca neuron & 16p trude nd) hodc lién két chon loc (mdi neuron thude

16p sau chi lién két voi mot sb neuron & 16p trude no).

Pau ra cta 16p trudce chinh 1a dau vao cia 16p ngay sau nd.Véi cau trac nhu
vay, hoat dong ciia mang neuron dién ra nhu sau: dau tién, vector dau vao duoc lan
truyén qua 16p Hy. Tai 16p ndy, mdi neuron nhén vector dau vao rdi xi 1y (tinh tong
c6 trong s6 ctia cac dau vao rdi cho qua ham kich hoat) va cho ra két qua twong tng.
Dau ra cta 16p Hy chinh 13 dau vao cta 16p Hy, do d6 sau khi 16p H; cho két qua &
dau ra ciia minh thi 16p H, nhan duoc dau vao va tiép tuc qua trinh xir Iy. C nhu
vay cho t6i khi thu dugc dau ra sau 16p O, ddu ra nay chinh 13 dau ra cudi cing cua
mang.

2.2.3 Xay dung mang

Vé co ban ching ta c6 thé hiéu mang neuron la mot d6 thi c6 hudéng nhu

hinh 2.7. Trong do6 cac dinh cua dd thi 14 cac neuron va céac canh cta dd thi 13 cac

lién két gitra cac neuron.

Hinh 2.7: Mot d6 thi ¢6 huéng don gian.

Vi vay dé xay duyng mot mang neuron ching ta xdy dung mot d6 thi co
hudng: s6 dinh ctia d6 thi bang sd neuron trong mang, gi tri ctia cac canh chinh 1a
trong s6 lién két neuron. Vé viéc lya chon sd luong neuron cho ting 16p cling nhu
s6 lugng 16p an duoc quyét dinh dua theo ddc trung cua timg bai toan dé ra. Ngoai
ra, viéc lya chon céc gia tri ban d4u cho ham kich hoat, cac trong sb hay cac gia tri
dich c6 tac dong dang ké 1én qua trinh huan luyén ciia mang. Phan sau 13 mot s thu

thuat trong viéc lya chon cac gia tri nay nham cai thién hiéu ndng cia mang.

Nguyén Thanh Céng — CT1002 15



Nhin dang phiéu kiém ké san phiam

Ham kich hoat
Su Iya chon mdt ham kich hoat t6t 1a mot phén quan trong trong thiét ké
mang neuron. Ham kich hoat nén dugc chon néu no can xtng quanh géc toa do, va
mang nén dugc huén luyén té1 mot gia tri thép hon céac gidi han ctia ham.
Vé6i ly do trén, thi khong nén chon mot ham nhu la ham logistic
1
1+e™
nhung chi tiép can 0 khi giam y.

F(y) =

bdi vi nd khong can xtmg: gia tri cua no tiép can +1 khi tang vy,

Mot Iwa chon tét cho ham kich hoat 13 ham hyperbolic tangent, F(y) =

tanh(y). N6 1a lya chon tét vi nd hoan toan can xtimg nhu trong d6 thi sau:

Hinh 2.8: D6 thi ham tanh.

Ly do khéc, ham tanh 1a mdt lya chon tot vi dé dang tinh dugc dao ham cta
no:
sinh(y)

x=F(y)=tanh(y) = cosh(y)

Véi x 1a dau ra, y 1a gia tri kich hoat cua neuron thi:

dF _ d (sinh(y) | _ cosh®(y)—sinh®(y)
dy dyl cosh(y) ) cosh?(y)

d—|::1—tanh2(y)
dy
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Vi x = tanh(y), nén két qua la:
dF _
dy

Tu két qua ta thay rang tinh dao ham chi can dua vao dau ra ma khong can

1-x?

biét dau vao. Tu hai Iy do trén thi ham tanh nén duoc chon 1a ham kich hoat cho
mang. Khi dugc chon thi nén dung moét phi€n ban chi tinh Xép xi cua nd bﬁng cach

dung mgt hé s6 da thirc vi du nhu sau:
F(y)=1.7159. tanh(% y]

Ly do cho khuyén nghi nay 1a dé han ché tinh phic tap tinh toan cia ham
tanh [2].

Khéi tao cac trong so

Céc gia tri trong s6 ban dau co thé c6 mot tac dong dang ké 1én qua trinh
huin luyén. Cac trong s6 nén duoc chon ngéu nhién nhung theo mdt cach ma
sigmoid duoc kich hoat chu yéu trong mién tuyén tinh cia n6. Néu céc trong sb rat
16m thi sigmoid s€ bao hoa, dan dén cac gradient nho khién cho viéc hoc dién ra
cham. Néu céc trong sb rit nho thi cac gradient ciing s& rat nho. Céc trong sd ¢o
thuan loi khi (1) cac gradient du 16n dé viéc hoc c6 thé tién trién va (2) mang s€ hoc
phan anh xa tuyén tinh truéc khi hoc phan khong tuyén tinh khé hon [2].

Cho rang sy phan b cac dau ra ciia mdi nat c6 mot do 1éch chuan (& ) xap
xi b:;ing 1. Bé dat dugc mot d6 1éch chuan gﬁn t6i 1 tai dau ra cua 16p an dau tién
chung ta dung ham kich hoat nhu dé cép & trén voi diéu kién dau vao cta ham ciing
c6 dd léch chuan O y = 1. Gia str cac dau vao, Y, , t6i mot don vi khong bi rang
budc voi phuong sai 1, thi do 1éch chuan cua don vi sé 1a:

1/2

Oy = ZW;

Boi vdy, dé dam bao rang O v xap xi bang 1, cac trong sd nén duoc rit ra
ngﬁu nhién tir mgt sy phan bd véi trung binh 0 va mgt do 1éch chuan duoc tinh boi:
_oa1/2
o, =m

O day m la so cac dau vao tdi don vi.
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2.2.4 Huén luyén mang
Dé huén luyén mang neuron thi lan truyén nguoc 1a thuét toan hoc phd bién
va hidu qua nhat. Tu tuong chinh 14 tinh todn gia tri dau ra tai mdi neuron cta 16p
vao cho tdi 16p ra (lan truyén xudi), sau do tinh 15i tai mdi neuron cta 10p ra rdi lan
truyén 16i qua cac 16p (lan truyén nguoc). Quad trinh chi tiét dién ra nhu sau:
~ Budc 1: Khoi tao tat ca trong sd, bias t6i cac gia tri ngdu nhién nho. Budc
ndy xac dinh diém bat ddu trén bé mit 16i cho phuong thirc giam gradient ma
vi tri ciia né c6 thé quyét dinh cho sy hoi tu cua mang.
~ Budc 2: Lan truyén xudi mau dau tién cta tap hudn luyén tir 16p vao qua céc
16p an cho t6i 16p ra, trong d6 mdi neuron cong cac dau vao duoc ap trong sb
lai v6i nhau, rdi truyén tong d6 tdi cac neuron trong 16p ké tiép.
~ Budc 3: Tinh toan sai khac giita dau ra that sy ctia mdi neuron 16p ra va dau
ra mong mudn twong dwong ctia né. Pay 1a 16i duoc két hop vi mdi neuron
16p ra.
~ Budc 4: Lan truyén nguoc 151 nay xuyén qua mdi két ndi bang cach dung luat
hoc lan truyén nguoc va tr d6 xac dinh gia tri ma mdi trong s6 phai dugc
thay d6i dé giam 15i tai 16p ra.
~ Budc 5: Diéu chinh mdi trong s6 bang cach cap nhat trong sb riéng ctia no.
~ Budc 6: Pua vao mau tiép theo va thuc hién lan truyén xuoi. Lap lai budc 2-
6 cho t6i khi mot tiéu chuan dimg nhét dinh duogc véi t6i.
Lan truyén nguoc
Lan truyén nguoc 1 mot qua trinh lip bat dau véi 16p cudi cung va di
chuyén nguoc qua céac 16p cho toi khi 10p dau tién duge voi téi. Gia sir cho mdi 16p,
chung ta biét 15i trong dau ra cta 16p. Néu chung ta biét 18i cta dau ra, thi khong
kho dé tinh cac thay dbi cho cac trong s6, dé ma giam 18i d6. Nhung van dé 1a
chung ta chi ¢6 thé quan sat duoc 16i trong dau ra ciia 16p cudi cung.
Lan truyén nguoc cho ta mot cach dé xac dinh 16i trong dau ra cua mot 16p
trude d6 dua vao dau ra cia 16p hién thoi. Boi vay d6 1a mot qua trinh lap: bat dau &
16p cubi cung va tinh thay ddi trong céac trong sd cho 16p cudi cung. Roi tinh 13i

trong dau ra cta 16p trude do.

Nguyén Thanh Céng — CT1002 18



Nhin dang phiéu kiém ké san phiam

bé bat dau qua trinh trén, dau tién ta phai tinh dugc dao ham riéng cua 161 do
mot mau anh dau vao gay ra doéi voi cac dau ra cia cac neuron tai 16p cudi cung.

L6i d6 dugc tinh nhu sau:
=Y 4T
Trong do:
~ E; 1a13i gay ra béi mau P tai 16p cudi cung n.
- Tni la dAu ra mong muén tai 16p cudi cung.
- X:] 1a gia tri dau ra thuc té tai 16p cudi cung.

Tir phuong trinh (1), 1dy dao ham riéng, ta duoc:

OEF
X,

X-T! @

Phuong trinh (2) cho chiing ta mot gia tri bat dau cho qua trinh lan truyén
ngugc. Chung ta ding cac gia tri s6 cho cac dai lugng & vé phai clia phuong trinh
(2) dé tinh cac gia tri s6 cho dao ham. Dung cac gid tri sd nay cua dao ham, ching
ta tinh duoc céc gia tri s6 cho nhiing thay ddi trong cac trong s6 nay thong qua hai
phuong trinh (3) va (4) sau:

P
Er o) E
o X

P

)

n

O day, G(X;) 1a dao ham ctia ham kich hoat.
p P
OE, i cE,
8Wij n-1 ayi
n n

Tt phuong trinh (2) va (3), chting ta tinh duoc 16i cho 16p trudc:

(4)

Eyw B o
X5 1 %Y,

Céc gia tri chiing ta dat dugc tr phuong trinh (5) dugc dung nhu 14 cac gia tri
bt dau cho cac phép tinh & 16p nim ngay truéc. Hay noi cach khac, chung ta 1y
cac gia tri dat dugc tor phuong trinh (5), va dung chung trong moét su ldp lai cac

phuong trinh (3), (4) va (5) cho 16p nam ngay trudc.
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Trong khi d6, cac gia tri tir phuong trinh (4) cho chung ta biét can bao nhiéu
dé thay d6i cac trong sb trong 16p hién thdi. Cu thé, chung ta cip nhat gia tri cia
mdi trong s theo cong thic sau:

P
oE,
ij
OW,

(W) e = (W0 ) g — TR (

n )new

) (6

O day, eta 1a “hé s6 hoc”, 1a mot s6 nhé nhu 0.0005 va giam dan trong subt
qué trinh huan luyén.
2.3 Nhan dang ki tw dung mang neuron
2.3.1 Trich chon dic trung
C6 nhiéu phuong phap trich chon dic trung khac nhau, tir don gian dén phuc
tap. D61 voi bai toan dit ra, phuong phap don gian nhat da duoc chon. D6 1a viéc
bién ddi anh ki ty thanh mdt vector chira cac gia tri thich hgp. Trudce do thi anh phai
dugc chuan hoa vé mot kich thuéc phu hop.
Céac budce thye hién 1an luot nhu sau:
~ Buéc 1: Co gian anh ki tu vé kich thuéc m x n bang thuat toan co gidn anh
voi ti 1€ k, ti 1€ nay duogc tinh theo ti 1€ gilia chiéu rong cua anh trén chiéu
rong cua kich thuée ¢ dinh, hodc theo ti 1& gitra chiéu cao cua anh trén chiéu
cao cua kich thudc cd dinh. Tiy theo gia tri chiéu rong va cao ctia anh chiing
ta s& chon ti 1& cta chiéu 16n nht.
~ Budc 2: Pua anh vé kich thudc ¢b dinh (chuyén anh vao khuén), ¢ trong dé
tai nay kich thudc ¢d dinh cua anh duoc chon dé dua vao d6 13 mot ma tran
vuong 32 x 32. Sau khi da co gian anh theo ti 1€ k, thi anh thu dugc co 1
chiéu gia tri bang 32, va mot chiéu c6 gia tri nhé hon 32 do ching ta da co
gidn theo ti 18 ctia chiéu 16n nhat trén kich thudc cb dinh. Va cong viéc bay
gio 1a chung ta sé dat anh d6 vao khuon, sao chép anh ky tu da co gian vao
chinh gitra khuon.
- Buéc 3: Tién hanh ma hod anh d dugc dit vao khudn (kich thude 32 x 32)
vé cac gia tri -1 va 1, béng cach tao mgt ma tran tuong Ung voi kich thude
ctia anh, va tai mdi vi tri twong tmg néu diém anh 1a diém den thi tai vi tri d6

la 1, con néu la diém trang thi ¢ vi tri d6 s€ 1a -1.
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Két qua minh hoa béng vi du sau:

Hinh 2.9: Anh ki tu dau vao c6 kich thudc 59 x 104.

B1: Cogidn
~ Talay ti 1& co gidn cta chiéu 16n nhat k = 104 /32 =3.25
- Nhu vay kich thudc méi cua anh la:
- nW=59/325=18, nH=104/3.25=32:18x32

B2: Dat anh vao khuon

Hinh 2.10: Anh duoc co gidn c¢6 kich thudc 32 x 32.

o > .

Hinh 2.11: Anh dugc ma hoa.

B3: Mé& hoa

Két qua thu dugc d6 1a mot ma tran vudng 32 x 32 chira cac giatri-1valla
thong tin ciia anh ki ty dau vao. Vi mang s& dugc huan luyén theo phuong phap
multiscale nén ching ta can thém cac ma trin 16 x 16 va 8 x 8. Pau tién, ching ta
s& bién dbi anh 16n vé anh nhé bang cach lay trung binh 4 gia tri pixel clia anh 16n
thanh gid tri pixel cho anh nho. Sau d6 tién hanh mi héa nhu trén. Cudi cung, cic

ma tran s€ dugc bién do6i thanh cac vector lam dau vao cua mang cho huan luyén.
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2.3.2 Xay dung mang
Mang bao goém 3 16p:
- L&p vao: s6 neuron tuy thudc vao anh dau vao do phan giai cua anh, 8§ x 8, 16
x 16 hay 32 x 32.
~ Ldp an: s neuron dugc chon tuy ¥ sao cho phu hop véi sb lugng cac miu
trong tap huan luyén.
~ Ldp ra: sb neuron ¢ dinh 1 35 (25 chit cai va 10 chit s§). Neuron dau ra dau

tién twong mg v6i sd 0, tiép theo1a 1,2 ... A, B, C, ..., X, Y, Z.

Lop . Lép

) L

vao op atl ra
[ | [ | —
[ —»
[ | »
[ |
[ |
[ | :
m H—
u R —
35
: neuromn
] 100
] neuron

642561024

neurcen

Hinh 2.12: M6 hinh mang neuron dugc xay dung.

2.3.3 Huén luyén mang

Mang neuron lan truyén ngugc yéu cau thoi gian dai dé nhé tat ca vector co
kha ning dugc dua vao mang. Tuy nhién, ludn cé kha ning 1a mang s& dua ra két
qué sai do boi kha ning tong quat hoa nghéo nan. Van dé dé co thé dugc khic phuc
bang cach dung ki thuat huan luyén multiscale [3].

Viéc huin luyén bao gé)m 3 giai doan. Giai doan 1 thyc hi¢n vdi céac mau 8 x
8, giai doan 2 v&i cidc mau 16 x 16 va gai doan 3 v6i cac mau 32 x 32. Ban dau, cac
vector biéu dién cic mau 8 x 8 duoc dua vao mang cho huin luyén. Sau khi duogc
huén luyén qua vai 1an (epoch), mang duoc nang cip bang cach diéu chinh céc

trong sb gitta 10p dau tién va 16p tht hai. Mang sau khi duoc nang cip dugc huin
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luyén tiép qua vai epoch khac v&i cac mau 16 x 16 (Giai doan 2). Sau d6 mang lai
duoc nang cap cho phién huin luyén tiép theo. Tuong tr, mang két qua dugc huin
luyén qua vai epoch khéc cho to1 khi dat téi sy hoi tu thoa man (Giai doan 3). Mo

hinh mang neuron multiscale dugc thé hién qua hinh 2.13 sau:

Bat dau Két qua

l Huan luyén I

Mau 32x32 »  Mang 32x32
&
Trung binh Ning cap
L Hudn luyén
Mau 16x16 »  Mang 16x16
F Y
Trung binh Néng cap
A 4 Huan luvén
Mau 8x8 > Mang 8x8

Hinh 2.13: M6 hinh khai niém ki thuat huin luyén multscale.
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Pave W
] (O O
Dau vao Lép 1 Lép 2
P1
[ ]
P2
e
P3

[
— P4

Dau vao Lép 1 Lép 2

Hinh 2.14: Mang neuron ban dau (trén) va mang neuron dugc nang cap (dudi).

Hinh 2.14 mo ta qua trinh diéu chinh trong sé sau mdi 1an nang cip mang.
P1, Py, P3, va P4 1a cac gia tri mat do pixel va P, 1a gia tri mat do pixel trung binh
ctia nhitng pixel ndy. Sau qua trinh nang cp, gia tri trong s6 ban ddu W bi tach

thanh 4, mdi cai dugc két ndi t6i mot vi tri pixel.
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CHUONG 3: NHAN DANG PHIEU KIEM KE SAN PHAM
3.1 Tién xir ly

Khi d3 c6 anh quét cta phiéu kiém ké san pham, chiing ta chwa thé tién hanh
nhan dang ngay ma phai qua budc phan doan dé tim ra ving chia cac ki ty trong
anh rdi trich chon dic trung cua ki tu. Muén phan doan dugc chinh xéc, thi anh nhét
thiét phai dugc tién xur Iy dé cai thién chat lugng. Boi vi anh quét thuong c6 nhiéu,
chung ta dung loc low-pass dé khir nhiéu. Sau khi loc c6 thé két hop véi loc high-
pass dé lam tang d6 sic nét cua anh.

Tiép theo, chung ta can bién d6i anh vé& anh nhi phan bing ki thuat phan
ngudng. Pay 1a budc don gian nhung 1a diéu kién tién quyét cho thuc hién phan
doan. Nhu da dé cap trong Chuong 2 thi ¢6 hai cach dé phan ngudng la thi cong va
tu dong. Trong d6 phuong phap thi cong la don gian va du hiéu qua ddi véi bai
toan dit ra nén duoc chon dé thuc thi. Ngudng ¢ dinh duoc chon trudce 1a 192.

Sau khi anh da 1 anh nhi phéan, ching ta c6 thé tién hanh loai bo nghiéng cho
anh. Pay ciing 1a mot budce tién xir Iy khong kém phan quan trong khi ma cac thuat
toan & budc sau khong thé thuc hién d6i voi anh quéa nghiéng. Vi khong co kha
ning dé loai bo nghiéng trong sudt qué trinh quét anh nén chung ta can phai do va
chinh nghiéng cho anh. Thudt todn do va chinh nghiéng dugc a4p dung nhu da trinh
bay trong Chuong 2.

3.2 Phan doan

DPéi v6i anh phiéu kiém ké san phém, phan doan sé 1a viéc di tim cac hang,
tir cac hang s& di tim céc cot, tir cac cot sé tim ra cac ki ty. C6 nhiéu phwong phap
phan doan dé tim ra cac ddi tuong trong anh, trong d6 phuong phap dua trén
histogram t6 ra 1a mot phuong phap don gian, hiéu qua va rat phu hop voi bai toan

dat ra.
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3.2.1 Tim céc hang

PARTS: NO:

A ~ Y / 1 9
TI || < || © | 1 |7
LOCATION: LAL~=03
Q TY : Checker
G Olololo] X A %
0»?- Y Ol q0 X _f_ :
A7 1011 X | 1
LGOUNTER NAME LENCODER D
| AMw | | 790 |
——— — 1EXCEL CHECK ID
I AL 23 | [ Y ]

v

Hinh 3.1: Phiéu kiém ké san pham.

Tir phiéu kiém ké hinh 3.1 ching ta thay c6 4 ving dir lidu can xét toi d6 1a
NO, PARTS, LOCATION, QTY. Néu coi viing NO 1a hang dau tién, ving PARTS
gdém hang thir 2 va 3, ving LOCATION la hang thtr 4, ving QTY gdm hang thir 5,
6, 7, 8 thi viéc tim hang s& 1a tim vi tri diém dau va diém cudi ciia mdi trong s 8
hang nay. Ngoai trir hang dau tién, 7 hang con lai c6 mot diém chung 13 vi tri diém
dau va vi tri diém cudi déu nam trén cac duong ké. Vi tri cac hang nay s& dé dang
dugc tinh dya vao histogram chiéu theo chiéu ngang ciia anh:
- Tim gia tri max trong histogram ngang.
- Tinh ngudng p = max — (max / 2).
~ Vi trf cac hang 14 cac vi tri i théa man diéu kién HisValue[i] > p.
DPdi voi hang dau tién thi viéc tinh céac vi tri don gian hon va ciling dya vao

histogram ngang. Chiing ta bat dau duyét tir vi tri 0 cho dén vi tri i ma HisValue[i]
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> 0 thi i la vi tri diém dau hang. Duyét tiép cho dén vi tri j ma HisValue[j] = 0 thi j

— 1 1a vi tri diém cudi hang.

it gl H’*‘H"!

Hinh 3.2: Histogram chiéu theo chiéu ngang ctia hinh 3.1.

3.2.2 Tim cac cot
Sau khi d3 tim thy cac hang thi cong viéc tiép theo 13 tim vi tri cac cot. Lai
mot 1an nita ¢ hai truong hop xay ra, mot cho hang 1 va mot cho 7 hang con lai.
DPéi vai hang 1, xac dinh vi tri cac cdt la tim chinh xéc left va right cua ki tu can
nhan dang. Dya vao histogram doc dugc chiéu tir vi tri diém dau hang 1 dén vi tri
diém cudi hang 1, bat dau duyét tir vi tri width — 1 cho dén width / 2:
_ Néu HisValue[i] > 0 thi i1a vi tri diém cudi cot (right).
- Néu HisValue[j] = 0 thij — 1 1a vi tri diém dau cot (left).
Ddi véi cac hang con lai, ta chiéu histogram theo chiéu doc tir vi tri diém dau

hang dén vi tri diém cudi hang, bat dau duyét tir vi tri 0 cho dén width — 1:
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- Tim gia tri max trong histogram doc.
- Tinh ngudng p = max — 5.

- Vi tri cac cot 1a cac vi tri 1 thda man diéu kién HisValue[i] > p.

EEREIE

1Lk laal W M | . -
Hinh 3.3: Mot hang QTY (trén) va histogram chiéu theo chiéu doc ctia hang (dudi).

3.2.3 Loai bé cac hang, cot thira
Sau khi tim ra cac hang chung ta can loai bé di cac hang khong can thiét.
Chung ta can loai bé hang vi d6i khi s6 hang dugc tim thiy 16n hon 8. Piéu nay
duoc thay rd qua lugc d6 histogram hinh 3.2, ching ta thiy 4 dudong ké cudi cing
tuong (mg va&i 2 hang ¢ thé duoc tim thdy khi dung thuét toan tim hang & trén. Vi
vay sau khi tim hang can so sanh sé hang tim dugc véi 8, néu 16n hon thi loai bo di.
Cong viéc iép theo 14 loai boé cac cot thira. Tir hinh 3.1 chlng ta thiy cong
viéc nay chi can ap dung d6i voi ving QTY. Déi voi mdi hang thudc QTY ta s& tim
dugc chinh xac 10 cot, trong d6 cot thur 10, 9 va 7 1a cac cot can loai bé. Tiép theo
la loai bd cac cot tréng. Cong viéc dugc thyc hién don gian dya vao histogram
chiéu theo chiéu doc cua hang, ching ta duyét tir diém dau cot cho t6i diém cudi
cOt, tai moi vi tri i:
~ Néu HisValue[i] = 0 thi xét tiép vi tri i+ 1.
~ Néu HisValue[i] > 0 thi thoi khong xét tiép.
- Néu xét dén duoc vi tri diém cudi cot thi két luan cot can loai bo.
Sau khi da loai bo cac cot khong can thiét va cac cot trong thi xét xem hang
con bao nhiéu cot. Néu hang khong con ¢t nao thi loai bo hang.
3.3 Trich chon dic trung
Sau khi da c6 cac hang va cot can thiét, chung ta chua thé trich chon dic
trung cua ki tu dugc ngay, bdi vi vung anh trong cac 0 cot chua hoan toan chira ki
tu. Vi vay cong vi¢c tiép theo 1a tim ra chinh xéc top, bottom, left, right cua ki tu dé

cit ra duoc vung anh hinh chir nhat chira hoan toan ki tu.
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C6 hai trudong hop xay ra khi xac dinh ki ty: truong hop 6 chura chi mét ki tu
va truong hop 6 chira nhiéu ki ty (hang LOCATION). Véi trudng hop thir nhat, tu
tuong la dung mot khung di dong cd kich c& nho hon 6, véi trung tdm dugce dat vao
trung tam cua 6. Viéc xac dinh top, bottom, left, right cua khung dugc udc lugng
sao cho co thé loai bod cac diém den & cac canh cta 6. Khi d3 x4c dinh cac vi tri cua
khung, chung ta dau tién xac dinh left cta ki tw, bat dau tir vi tri i tai left ciia khung
nhu sau:

~ Duyét theo chiéu doc tir top ctia khung dén bottom ctia khung.
~ Néu thiy xuét hién diém den, giam i rdi quay lai buéc 1 duyét tiép cho téi khi

gip diém trang thi ding lai, left coa ki tw 13 vi trii— 1.

- Néu thay khong xuét hién diém den, ting i roi quay lai budc 1 duyét tiép cho

té1 khi gap diém den thi dung lai, left cua ki tu 1a vi tri 1.

Tuong tu ching ta ap dung thuat toan trén dé tim ra right, top, va bottom cua
ki tu. Chi cht y 13 khi 4p dung cho top va bottom thi chung ta duyét theo chiéu
ngang tu vi tri left té1 vi tri right cua ki tu chr khong phai cia khung.

Vi trudong hop thr hai, tha tuc ¢é hoi khac mot chit nhung thuat toan chinh
van 13 thuat toan trén. Pau tién chung ta phai tach ra duoc ving chira timg ki tu tir
6. Piéu nay dat dugc béng cach dua vao histogram chiéu theo chiéu doc cua hang
nhu da dugc dé cap trong phan tim cot. Sau d6 ap dung thuat toan trén cho ting

vung chura ki tu da dugc tach.

K| = K

Hinh 3.4: Xac dinh ki tu truong hop 6 chira 1 ki tur.
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L= 0%

liviels

Hinh 3.5: Xac dinh ki tu truong hop 6 chira nhiéu ki ty.

Khi d3 c¢6 duoc anh chtra hoan toan ki ty, ching ta bat dau trich chon dic
trung cuia n6é nhu dugc giai thich trong Chuong 2.

3.4 Nhén dang

Trai nguoc véi qué trinh huan luyén, qua trinh nhan dang dién ra don gian.
Anh ki ty sau khi trich chon dic trung la mdt vector dugc dua tryc tiép vao mang da
qua huan luyén. O day, vector duoc lan truyén xudi ding cac phan tir trong s6 da
qua huin luyén dé dwa ra 35 gia tri phan tr tai 10p ra. Gia tri ndo tai dau ra 1a 16n
nhat thi c6 thé két luan ki tu thudc vé phan 16p do.

Dbi v6i nhan dang phiéu kiém ké san pham, ching ta c6 thé tién hanh nhan
dang ki tu chir s6 va ki tu chit cai riéng dé dat két qua chinh xac hon. Vi du nhu
hang 2 cta phiéu chi chira ki tu chir cai viét tay thi chung ta chi xét dén 25 phan tir
cudi tai 16p ra. Twong tu ving QTY cua phiéu chi chtra ki tu chit sb viét tay nén
chung ta chi can xét 10 phan tir dau tién tai 10p ra. Ngoai ra, ching ta thiy ving NO
cua phiéu bao gSm cac ki tu chir sb in nén c6 thé tién hanh nhan dang dya trén cac

trong s chi dugc huan luyén vai 10 ki tu chit so in.
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CHUONG 4: THUC NGHIEM
4.1 Thiét ké va cai dit hé thong

Hé thong gdom c6 3 phan, mdi phan 1a mot project duge thuc thi bang ngdn
ngtr C#, Framework .NET 3.5.

Project AutoAuditlnvoiceUpdate thuc hién cong vi¢c nhan dang vung chira
dir lidu ctia phiéu kiém ké san pham va cap nhat vao co so dir lidu. Pau vao 1a tap
cac anh phiéu quét chira trong mot thu muc va mét file text luu cac trong sb cua
mang di qua huan luyén.

Project HandwrittenCharacterRecognition xay dung mot giao dién c6 chirc
ning huin luyén tap mAiu, cap nhat tdp mau huin luyén, tdp mau kiém thir va nhan
dang kiém thu.

Project NeuronLib 13 mot thu vién bao gdm cac 16p mod phong cac mang
neuron nhan tao va dic trung khac nhau. Ngoai ra thu vién con cé chiic ning tién
xur 1y anh.

4.2 Xay dung tip miu huan luyén

Nhu d néi tir trudc, chiing ta can phai c6 mot tap mau bao gom cac anh 1a
bién thé cua 35 ki ty can nhan dang dé huin luyén mang. Nhitng anh nay chi bao
g6m hai mutc xam 1 den (foreground) va trang (background), va duoc chuan hoa vé
mot kich ¢& ¢d dinh 1a 32 x 32. Chat lugng ciing nhu s luong ciia tip mau anh
huong quyét dinh t61 kha nang nhan dang cua mang sau khi hoc. Pé thu thap duoc
mot tap mau du chét luong va da dang 1a mot cong viéc doi héi nhiéu nd luc. Vi
thoi gian cling nhu kha nang c¢6 han nén em chi kip thu thap dugc 2690 ki tu. Trong
d6 10 ki ty dau tién 13 chir s6 in, 790 ki tu tiép theo 1a chir s6 viét tay, 1900 ki tu
cubi 1a chir cai viét tay.

Dé tién cho viéc thu thap mau chung ta can xay dung mot chuong trinh thuc
hién viéc cap nhat tip mau huén luyén ciing nhu tip mau kiém thtr. Pau vao cua
chuong trinh 1a mot anh chira mot bang cac hang va cac cot. Ung véi mdi hang va
mdi cot s& 1a mot 6 chira ki tu mau. Mot bang s€ bao gém chi c&c ki tu sd hodc chi
cac ki tu chir cai. Cac ki tu sé duoc sép xép lan luot theo chiéu doc hay theo chiéu
ngang nhu 0, 1, ..., 8,9hay A, B, ..., Y, Z dé thuan loi cho viéc léy nhan cua ki tu
khi cat anh.
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Hinh 4.1: Anh chtra cac mau ki tu sb.
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Hinh 4.2: Anh chita cdc m
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ki tu chit cai.

Khi dau vao da dugc chuan hoa

lai danh cho chuong trinh chi

‘A

, cong viéc con

1a viéc tach hang, tach cot, tim 6 dua va histogram tuong ty nhu nhitng phan trude

da trinh bay. Cudi cung, khi ghi file anh ki ty 1én dia, chung ta gan nhin cua ki tu

vao cudi tén file dé thuén loi cho hinh thanh tap dich sau nay.
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tE Hand Written Character Recognition
|T|E|ining| Update |Testing|

[ Select Image ] [ Cut Image ] [ Load Train Set

Cut Image List

32x 32 Image

32x 32 Matrx

Add All

Get character at row 20 and column 20

Target Character

Direction
(O Horizortal
{® Vertical

Character
O Letter

(® Digit

Applied To
(® Training Set
) Testing Set

Hinh 4.3: Giao dién cap nhat mau ki ty.

4.3 Huén luyén mang

Huan luyén mang 1a mot qua trinh yéu cau thir nghiém nhiéu lan. Mdi lan

thir chung ta thay ddi cac tham sb can thiét cho t&i khi mang dat to1 kha nang nhan

dang cao nhét. Béi vay, xdy dung duoc mot chuong trinh cho phép ching ta stra dbi

cac tham sb nhu epoch (sé lan huén luyén), h¢ s6 hoc, sd neuron cua 16p an 1a mot

yéu cau can thiét. Ngoai ra, cling can c6 chic nang ghi va nap dir li¢u mang cho st

dung lan sau.
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&8 Hand Written Character Recognition

Treining | Update || Testing|

Training Image List 25 Traini ng

32x 32 Image

Load Training Set

Number of Layers

Hidden Layer Size

32 x 32 Matrix

Load ANN

[ ]

Network Category

Save ANN Refresh

Stage1 Epochs |° vl
Stage2 Epochs |° 7[ Leaming Rate 1
Stage3 Epochs

Start Progress

Status  [Loop 2 Stage 1 epoch 31/150 pattem 463 I Cancel

[II.I-I.-'II

)

Feature extracted 2650 image(s)

Hinh 4.4: Giao dién huén luyén mang.

Trude khi hudn luyén mang ching ta phai c6 2 thanh phan: danh sich cac

vector dau vao va danh sach cac vector dau ra mong mudn cua ki tu. Cac vector dau

VA0 ¢6 2 gi tri: -1 cho mau nén (tring), 1 cho mau ki tw (den). Cac vector dau ra

cling c6 2 gid tri -1 va 1: gia tri 1 Gmg véi vi tri cia ki tu, gid tri -1 ing vdi tat ca cac

vi tri con lai. C6 tit ca 35 vi tri, sap xép lan luot 13: 0, 1, ..., 8,9, A, B, ..., X, Y, Z.

Mang dugc huén luyén theo ki thudt multiscale véi ham kich hoat va trong

s6 khoi tao duoc chon nhu di giai thich trong Chuong 2. Vé 1y thuyét mang c6 thé

¢6 s6 16p an tiy ¥ nhung mot 16p an thuong 1a du hiéu qua. SO neuron 16p an duoc

chon sao cho pht hop véi kich ¢& cta tip huan luyén. Déi v6i tap hudn luyén 2690

mau thi 100 neuron c6 1& 1a phu hop. Cubi cung, h¢ s6 hoc phai dugc chon sao cho

da nho, c6 thé trong khoang [0.0001, 0.01].
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4.4 Nhin dang kiém thir

[ Hand Written Character Recognition
| Training || Update | Testing |

Testing Image List

*|  Testing

< < C* >
Ca— :
Enor rete [—’

32x 32 Image 32 x 32 Matrix

[ loadTestingSet | | Recognize Al

Error Information

l ) Total rate: 6/470 - Total percent: 1,28

Digit rate: 3/325 - Digit percent: 0.92

Total digit rate: 3/325 - Total digit percent: 0.92
Letter rate: 3/145 - Letter percent: 2,07

Total letter rate: 3/145 - Total letter percent: 2,07
Error characters: 9 216 228 339 393 405

Recognize letter 145/325

Hinh 4.5: Giao dién cho nhéan dang kiém thr.

Tap mau kiém thir s& bao gém cac ki tu duoc cét ra truc tiép tir cac phiéu
kiém ké san pham. Sau khi thu thap va loai bo di cac phiéu khong dat tiéu chuan (ki
tu bi viét chéng lIén nhau, téy x0a...) thi con lai 20 phiéu voi 470 ki tu viét tay duoc
cit ra. Bang phuong phap hudn luyén multiscale trén mot mang 3 16p véi 100

neuron tai 16p an, mot s6 két qua duoc rut ra qua bang sau:
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Bang 4.1: Két qua kiém thir v6i cac thong sb khac nhau.

Giai doan 1 Giai doan 2 Giai doan 3 He s& hoc Ti 16 18
Epoch Epoch Epoch i ¥ i

25 25 25 0.0001 41.7%
25 25 25 0.0005 43.4%
25 25 25 0.001 41.06%
25 25 25 0.005 34.26%
25 25 25 0.01 50.58%
25 25 50 0.0001 36.17%
25 25 50 0.0005 37.45%
25 25 50 0.001 36.17%
25 25 50 0.005 28.51%
25 25 50 0.01 34.47%
50 50 25 0.0001 40.64%
50 50 25 0.0005 34.68%
50 50 25 0.001 33.4%
50 50 25 0.005 37.23%
50 50 25 0.01 55.11%
50 50 50 0.0001 35.96%
50 50 50 0.0005 30.64%
50 50 50 0.001 30%
50 50 50 0.005 29.15%
50 50 50 0.01 32.34%

Tur bang két qua trén ching ta thiy mang dat ti 1¢ 18i thap nhat khi hé sb hoc
12 0.005 véi 25-25-50 epoch. Mic du ddy cé thé van chua la ti 1¢ 18i thap nhét
nhung ¢ thé 1ay n6 1am thong s6 cho cac 1an thir sau v6i mot kién trac mang khéc.
Két qua, khi ting s6 neuron I&n thanh 200 thi ti 1¢ 16i giam con 26.81%. Tang s6 16p

an thanh 2 ciing giam ti 1& 16i xudng con 25.96% va 23.62%, lan luot v6i 100 va
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200 neuron tai cac 16p an. Tét ca cac két qua trén déu cho thiy kha ning nhan dang
chua cao ciia mang. Ly do 13 s6 luong tip mAu cho huin luyén con it, chua du tinh
da dang, hon nita c6 nhiéu ki tuy kiém thtr duge viét theo dang chua tung dugc huin
luyén. Pé lam phép so sanh, mang tiép tuc dugc huin luyén véi 2690 mau tir trudc
cong voi 470 mau kiém thir thi ti 16 161 chi con 1.06% - mot ti 16 duoc chap nhan.
Piéu d6 ching to kha ning hoc ciia mang multiscale 13 rat tot. Chung ta c6 thé cai
thién kha nang nhan dang cia mang b:;‘mg cach tang s6 mau huin luyén, dac biét khi

s6 mau dugc lay tir chinh nhitng ngudi viét phiéu.

Al . e A

4—=A

Hinh 4.6: Cac ki tu bi nhan dang nham.

4.5 Cap nhat phiéu kiém ké san pham tu dong

Auto Update Audit Invoice

Imags list in the selected dirsctory [ Select Directory ] [ Load Data
adjusted fom 1.JPG
:g}zggg ;Eﬁ éjgg List No Parts Location QTYy
adjusted form 4.JPG b 1188 RZEB4EIE10Z | 21202
adjusted fom 5.JPG
adjusted form 6.JPG
adjusted fom 7.JPG
adjusted fom 8.JPG
adjusted fom 5.JPG
adjusted form 10.JPG . o R —— an
adiusted form 11.JPG 2 115 PLBZAD7E17G | L1202
adjusted fomm 12.JPG 477x1
adjusted form 13.JPG o
adjusted fom 14.JPG 200x 1
adjusted form 15.JPG 3 1196 PLBZAD7405Z | L1203 12080x 1
adjusted form 16.JPG -
adjusted fom 17.PG 15550x1
adjusted form 18.JPG 9175x 1
adjusted form 13.JPG -
adjusted form 20.JPG 8208x 1
4 1155 PLBZ4DE316Z | L1103 180x 1
5 1153 PLEKAZD374Z L1006 25571
1203x1
15031
L 800 WSLV4D5515Z | BW23 100x 28
< ? T B
Pausze l [ Stop ] ( J

Processing inveice 9

Hinh 4.7: Giao dién cap nhat phiéu kiém ké san pham.
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Khi mang d3 qua huin luyén thi cong viéc tiép theo 1a xay duyng chuong
trinh cdp nhat phiéu ty dong s& dién ra don gian. Pau vao cua chuong trinh s& 1a
mot thu muc chira cac phiéu can cap nhat va mot file text chira cac trong s6 da qua
huén luyén. Khi cac dau vao 1 hop 18 thi qua trinh xir 1y ¢6 thé dién ra. Vi qué trinh
nhan dang s& c6 16i, chiing ta nén xt 1y tirng phiéu mot, roi kiém tra chinh stra két
qua, trude khi xir Iy phiéu tiép theo. Sau khi da xtr I toan bo cac phiéu va xac minh
két qua 1a chinh x4c thi tién hanh cép nhit vao co s& dit liéu. Chuong trinh s& két
nbi voi SQL Server ciia may bang cong nghé ADO.NET, sir dung ciu 1énh truy van

INSERT dé cap nhat dit li¢u vao co s¢ dir ligu.
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CHUONG 5: KET LUAN

5.1 K&ét qua nghién ctru
Nhu d3 trinh bay trong 4 Chuong vira qua, dé tai da tip trung nghién ctru vé
nhiing van dé chinh sau:
- M@0 hinh mang neuron nhén tao.
- Ung dung mang vao bai toan nhan dang ki tir viét tay.
~ Phuong phap phan doan dua trén histogram dé tim ra céc ki ty trong anh.
~ Ngoai ra, dé tai cling néu 1én mot sb ki thuat xir Iy anh cho viéc tién xir 1y va
mot sb ki thuat cai thién qua trinh huan luyén cling nhu nhén dang ctia mang
neuron nhan tao.
5.2 Hudéng nghién ciru tiép theo
Maic du da xay dung duoc mot hé théng c6 kha nang cap nhat phiéu kiém ké
san pham ty dong nhung van ton tai nhimg han ché, mot phan boi vi thoi gian
nghién ctru con ngan. Nhitng han ché d6 nam & giai doan tién xtr 1y, phan doan con
so sai, kha nidng nhan dang con kém. Vi thé trong thoi gian sap tdi, wu tién nghién
clru cua em s¢€ la:
~ Tim hiéu thém mot s6 ki thuat xir Iy anh.
~ Tim hiéu mot s6 md hinh mang neuron ciing nhu mét sé phuong phép trich
chon dac trung hiéu qua dé co thé cho ra két qua nhan dang cao.
~ Tim hiéu mot s6 phuong phap bién ddi anh dé c6 thé mo rong tap miu, dong

thoi cling tién hanh thu thap thém tap mau chét luong.
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