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NHAN DANG KY TU TIENG VIET DUNG NEURAL NETWORK

TOM TAT

Mang Neural Network di dugc soan thio ti nhiing y&u t5 don gidn cda phép tinh dugc xi
1y song song. Nhing yéu t6 ndy da dudc truyén bing mot hé thdng than kinh sinh vat.
Nhu trong ty nhién, chifc ning cda mang di dudc xdc dinh mdt cch rong 16n bing viéc két
ndi gitta cdc thanh phan. Ching ta ¢6 thé huin luyen mang dé€ thyc hién céc chic ndng dac
thit bing céch diéu chinh nhitng gid tri ctia két ndi hay trong sd gitta cac thanh phén.

Thong thudng, mang Neural Network da dudc diéu chinh hay husn luyén vi th€ nhiing ngd
vao ddc thu qua nhitng budc d€ cho ngd ra dat dudgc muc dich mong mudn. Nhu’ng tinh
huéng dé dugc trinh bay nhu sau. G do, mang da dugc di€u chinh va 1am nén tang trén
vi€c so sdnh gilfa ngd ra so vdéi muc dich, cho dén khi ngd ra cia mang hgp véi muc dich.
Mot cdch dién hinh nhiéu ngd vao va dich 1a mot cap di duge dang d€ huan luyén cho
mang.

Mang Neural Network da duge huan luyén dé thuc hién nhitng chic ning phic tap trong
nhitng linh vyc tng dung bao gom nhan dang miu, nhin dién, phan loai, nhan dang ti€ng
néi, hinh dnh va hé thdng diéu khién.

D€ tai nay nhim sit dung md hinh cda neural networks dé nhan dang ky tu ti€ng Viét trén
kénh truyén trong trudng hop bi nhidu xam 14n. Bling phuong phédp chon Iva nhitng 16p
(layers), nhitng ham s& dung trong mang tudng thich, hé thong ¢6 khd ning nhin dang hay
lam sach nhi€u khi cdc ky tu truyén qua kénh truyén ¢6 nhiéu. N6i dung bao gdm cdc phin
chinh: tim hi€u cdc m6 hinh mang neural; thi€t k& nhiing ki€u miu ding cho viéc mi héa
cdc ky tu ti€ng Viét (bao gdm chir thudng , hoa va céc ddu); mo6 phdng trén mdy tinh cho
hé thong ding chuong trinh Matlab; dénh gid két qua.

TU KHOA
Nhitng ham truyén, mé hinh Perceptron, gidi thudt trung binh binh phuong t6i thiu, gidi
thudt lan truyén ngugc, md hinh hoc thuat.



APPLYING NEURAL NETWORKS TO VIETNAMESE CHARACTER
RECOGNITION IN CHANNEL COMMUNICATIONS

ABSTRACT

Neural networks are composed of simple elements operating in parallel. These elements
are inspired by biological nervous systems. As in nature, the network function is
determined largely by the connections between elements. We can train a neural network
to perform a particular function by adjusting the values of the connections (or weights)
between elements.

Commonly neural networks are adjusted, or trained, so that a particular input leads to a
specific target output. Such a situation is shown below. There, the network is adjusted,
based on a comparison of the output and the target, until the network output matches the
target. Typically many such input/target pairs are used, to train a network.

Neural networks have been trained to perform complex functions in various fields of
application including pattern recognition, identification, classification, speech, vision and
control systems.

This thesis used model of neural network to recognition character_vietnamese in the
noise channel communication. By method select layers, the functions use in corresponding
network, the systems can identify or cancel noise when the letters were transfer in noise
channel communication. The content consist of main parts: research models neural
network; design pattern use to code characters_vietnamese (including letter upper, letter
lower, mark letter); and simulate on computer for systems used program Matlab;
appraisement result.

KEY WORDS

Transfer functions, perceptron, least means squared (LMS), back propagation algorithm.



1. PAT VAN BL:

Trong nhitng nim gin day, nganh Pién ti Viédn thong khéng ngimng phét trién. N6 khong
chi gdy ra nhing chuyén bién than ky trong ban than nganh V5 Tuyén Pién ma con trd
thanh mdt phuong tién sic bén, thic ddy su ti€n b6 cda nhiu nganh khdc. Trong xu thé
chung cda toan cau 1a tich cuc ddy manh cudc cdch mang khoa hoc ky thuat, va cé nhitng
budc nhdy vot mdi vé khoa hoc k§ thuat. Cing vdi sy tién by ctia nganh Vién thong thi
vi€c trao d6i (phdt va nhan) thong tin véi nhau & nhimg khodng cdch xa phii ddm bao dugc
tinh chinh x4c cda tin tic, dit liéu va di liéu d6 phdi ding vdi nguyén thdy cda né. Tuy
nhién, theo chiing ta da biét bat ky dang thong tin nao sau khi di qua méi trudng truyén dan
déu bi ich nhiéu thay d6i so vdi dang goc clia ching. Piéu nay dic biét quan trong d6i vdi
nhiing dit liéu doi hdi do chinh x4c cao. Ma dit li€u & ndi thu bi sai 1éch 13 do nhiéu nguyén
nhin ching han nhy hién tgng Fading hay nhi€u gay ra. C6 nhiéu loai nhidu inh hudng
dén viéc ting gidm tin hi€u nhu: nhiéu nhiét, nhidu gausse, nhiéu tring,.... Bén canh de,
vi€c thu nhén thong tin bing ti€ng Viét (ky tw ¢6 dau) trén kénh truyén va hién thi ching
vdn con la mot dé i duoe nhidu nganh khoa hoc quan tdm va nghién citu. Dic biét Ia
trong qua trinh hoi nhap quéc t& vé linh vic thong tin vién thong & nudc ta.

Do nhitng nguyén nhén trén ma tai ndi thu doi hdi phéi c6 thi&t bi hodc phin mém xi ly,
tri¢t nhi€u, hién thi dé c¢6 dugc nhitng thong tin chinh xdc va gidng véi dit liéu g0c nhit. P
c6 thé thyc hién duge didu d6 thi con ngudi phdi ¢6 nhitng sy thay ddi vé mat k§ thuat dé
thay th€ cho nhitng k§ thuat da ci k§, lac hau hodc nhitng phin mém c¢6 thé phdi hgp véi
mdy tinh d€ triét nhidu.

Chinh vi nhitng 1y do trén, ma i d3 chon dé tai: “Nhan dang ky ty Ti€ng Viét diing
Neural network”.

Sy phat tri€n cta cdc cong trinh nghién cttu vé tinh todn theo m6 hinh Neural di duge phat
trién ban diu theo su nhén dinh cia tri 6¢ con ngudi. Muyc dich cta sy tinh todn Neural 1a
d€ hi€u dugc nhitng qui luat ding lam cd sd cho sy hiéu biét nhimg 15 gidi cla tri 6¢ vé
cdc 1anh vyc nhu nhén dang hinh dnh, ky tu, tiéng néi va ap dung nhifng qui luat dé vao
trong linh vyc mdy tinh.

Mot di€u cin chii ¥ & day 1a viée xit 1y nhiing théng tin theo kiéu xit 1y song song clia bo
ndo chir khong phdi t6c d¢ tinh todn cda né.

Mang Neural 1a mot nganh k§ thuat méi. Ky thuit nay ¢8 gdng dat dugc thi hanh t6t bing
su két nGi nhitng phan t tinh todn véi nhau., G day nhiéu gid thiét dugc xi Iy song song,
va toc do tin todn ctia mdy tinh phéi rat cao. Thay vi xt ly nhiing 1énh cia chuong trinh
theo trinh ty trude sau nhung véi mang Neural thi xi Iy song song nhitng gia thi€t khic
nhau hodc thdm trf canh tranh véi nhau, Mang neural gom c6 nhiéu phan ti¥ tinh todn vi
chiing dugc két ndi véi nhau, va sy lién h¢ d6 dugc bi€u dién béi trong Iugng ciia mot phin
tlr d6i v6i cdc phin tif tinh todn khac trong mang.

Nhiing 1¢i ich ctia mang Neural rat to 16n, ddc biét 1a n6 cung cap do chinh x4c cao, dong
thoi n6 cling chdp nhan mdot 16 sai s6t cho phép. Tuy nhién, mang Neural gdm nhiéu nit




mang va nhitng niit mang dudc xit Iy déng thdi. N&u mot trong vai nit mang bi hu hdng thi
mang van ti€p tuc van hanh ding va k&t qua bai todn khong bi 4nh hudng bao nhiéu.

2. MUC TIEU - PHUONG PHAP:
Muc dich cda cdng trinh nhim nghién ciu d€ gidi quyét 3 van dé 16n dit ra khi truyén
thong tin dang ky tu ti€ng Viét ¢c6 dau trén kénh thdng tin nhu sau :

- Thiét k&€ mang Neural c¢6 kha ning phén loai va nhan dang ky tu tiéng Viét (ky
ty ¢6 dau) trén kénh thong tin.

- Thiét k€ bo phong (Font c6 dau) chuin tiéng Viét.

- Dé xudt kha niing triét nhiéu khi ting dung mang Neural trong trudng hgp thong
tin bi nhi€u trén dudng truyén.

- Dung phdn mém Matlab d€ mé6 phdng hé thong.

Sau ddy, mang Neural s& dugc xem xét & khia canh xdy dung mang va ki€m gidi
thudt hay con goi 1a thuit todn d€ thuc hién mang.

3. GIAIQUYET VAN PE:

Mang Neural dugc dién t4 bdi co cau t8 chic clia mang, nhitng dic tinh cla tiing mit mang
va nhiing qui ludt hoc tdp. Nhiing qui luat cung cap lic ban dau mot tap trong lugng va
ddng thdi chi dan cdch bién déi trong Iuong dé ting cudng su lién hé cda nhitng phan t
tinh va qua d6 tang hi€u lyc thi hanh cda mang .

3.1. MO HINH MANG NEURAL NETWORK:

Target

Neural Network bao gdm cédc két
ndi (goi 12 trong s6) gifta cdc
neural

Compare

Input




3.2. MANG NEURAL PON GIAN

Input Neuron w Vector Input

N7 N\

Where...
P
b, R = # Elements
P, <y in input vector
pR
| J

a=fAWp +b)

Neural 1a mot don vi xtt ly thong tin co ban cho sy vén hanh cia Neural, mé hinh bao gém
¢6 ba phan chinh:

(1) Mot tip “ndi két” dugc bidu dién bing trong lugng (weight) cia ng.

(2) Mot bd “cOng” dé cOng nhiing tin hiéu input, nhan véi trong ludng tuong ing
clia neural. Phép todn nay goi 1a phép todn t6 hop tuyén tinh “linear
combiner”.

(3) Mot ham s6 ¢ d€ han ché bién do cda bién d6 tin hiéu ngd ra clda mot Neural.
Ham s6 d6 ciing duge goi 1a “squashing function”, nghia 1a han ché cy ly cia
bién d§. Pic biét bién dd dai chuan xuit cda neural la [0, 1] hoac [-1, 1].

Mot neural k dugc dién t3 nhu sau:
R
Uk= > Wipi

i=1
Yi=¢ (Ug-6).
R thanh phar vector ng vao P1.P2,P3,.. PR
Nhan v6i trong s6: wy,w,,w;,..wg
Bi€u thic trude khi qua ham f: n = W*p +b

3.3. HAM TRUYEN TRONG MANG

C6 nhiéu loai ham truyén hoat dong trén mang nhu: hard limit, linear, . Nhung d6i véi ing
dung ciia d€ tai thi ham truyén chd y&u 1a ham Sigmoid, ham s6 nay thong dung nh4t trong
cdc ham s6 hoat dong d€ xay dung mang Neural.

a
0
e
—'/ —> n
0
a = logsig(n) | -1




Ham truyén nay ding d€ lan truy€n ngudc trong mang.
Ham s6 sigmoid 1a ham s& logich:
1

p0) = 1+ exp(-av)

a 12 hiing s6 doc cia ham s6 sigmoid, n€u a tién dé&n +oo thi o(v) =1

3.4. NHIEU LGP CUA MANG NEURAL:
Mot mang c6 th€ c6 nhiéu 16p. Mdi 16p c¢6 ma tran trong s& W, va vector d6 16ch b va
vector ngd ra a, d€ phan biét giita cdc ma trdn trong s va vector ngd ra ... cho mdi 16p

trong hinh cida ching, chiing ta s& viét thém vao s cia 16p bén trén d€ quan tim sy thay
dbi.

Input First Layer Second Layer Third Layer
r N7

./ \
ar =1l (IWLip +b)

a3 =13 (LW32 2 (LW21fl (IW11p +bi)+ ba)«bs3)

3.5. MO HINH PERCEPTRON

M5 hinh perceptron 1a mét mang Neural dién t4 dudi hinh thifc gidn di nhat. N6 chi ¢6 mot
neural duy nhit. M6 hinh perceptron chi dugc st dung cho viéc phin loai mau (pattern) ra
hai loai ma thoi.

Néu wi, Wy, wi,..,w, chi dinh nhiing trong Iugng clda mot ting duy nhat, nhitng tin hiéu
input tudng ng 12 xy, Xz, ..,.Xp. va b 12 d6 ngudng bén ngoai.
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L

T md hinh trén chidng ta ki€m ra output t6 hdp tuyén tinh 13:

R
V= Y Wixi-b

i=1
Muc dich ctia md hinh 1a d€ phén loai t§ hgp kich thich bén ngoai xi, Xz, ..,X, ra thanh hai
loai Cy hodc C;. xy, Xy, ...Xp thudc loai C; néu tin hiéu output clia perceptron 13 +1, va
ngudc lai néu x;, x», Xp thudc loai C, néu tin hiéu output clia perceptron 1a —1. Trong
trudng hgp d6 chiing ta vé bi€u dd nhitng viing quyét dinh trong khong gian p chiéu dua
trén nén tang p bi€n s& input Xy, Xa, ...,Xp
Trong trudng hgp clia mot md hinh ¢d ban chiing ta c6 hai viing quyét dinh dugc phan chia
bdi mdt vung siéu phang (hyperplane) dinh nghia bdi:

R
D Wixi -b=0
i=1
F 3 X2
%/f
clazz Cl
class C2
X
’ Ly T
x2=-Wixyy 2
W, W,

Trong trudng hgp cla bién s6 x; va X, ¢6 ving quyét dinh 1a mot dudng thing. Mot diém
(X1,X2) ndm trén dudng phan tach 1a thudc C; va mot diém (x;, X;) nim dudi dudng phan
tach thi thudc Cp. Téc dung clia b 1a doi dudng phan tach ra xa diém goc. Trong luong wi,
W3, W3,..,Wp cla perceptron ¢6 thé 1 ¢& dinh hodc thay d8i theo tinh todn lip. Trong lugng
nay c6 thé€ thay ddi theo gidi thuat hdi tu clia perceptron.

3.5.1. HOC HOI CUA NEURAL

Chung ta xem xét 1am sao dé€ dién t3 khdi niém hoc hdi trong mé trinh perceptron. N&u
perceptron cho ra mdt tinh hiéu output sai, ching ta phédi gidm bdt xdc suat neural cho ra



output sai &y ditng trd lai, ngudc lai né€u neural cho ra output tring, thi ching ta khéng cin
lam gi hét. Qui luat chinh 13 cho phép neurel hoc héi tir chinh sai IAm cda né.

Thi dy, di€n t4 trang th4i ddu cda neural, ching ta cap cho né Iic ban diu tin hiéu input véi
nhiing trong lugng ngiu nhién. PG 13 trang thdi ma neural khong biét gi hét. Bay gid ta
cho v6 mot vat thude loai C1. Neural cOng tat ¢ cdc input rdi nhan vdi trong lugng tuong
Uing va so sdnh tong cong tri s6 d6 véi tri s§ ngudng. Né&u trj s§ cda input 16n hon trj s6
ngudng, output clia neural ¢6 tri s6 1, néu khong né cho ra output vdi tri s6 0. Lic ban dau,
sdc xudt c6 k&t qué ding 1 50:50, vi input ciia neural chi 6 mdt x4c suit ngiu nhién I6n
hon dd ngudng. Chiing ta gij thiét, né cho ra két qud ding, nhu vay ching ta khong cin
lam gi thém hét. Nhung néu output cda neural 1a 0 khi ma ta cho v vat thude loai C,.
Nhu vay chiing ta phai thay déi trong Itgng tuong dudng cda input hau d€ t6ng s6 ciia tri s6
nhép 16n hon tri s6 ngudng va cho ra két qua triing, nghia 12 cho ra tri s6 1.

N&u input cda vat thude loai C2, chiing ta mu6n output cda neural 13 0. Nghia 1a ching ta
muon tng s& clia tri 6 input nhd hon tri s& ngudng. Nhu vy mdi lan chiing ta cho vé vat
thudce loai Cy, chiing ta 1am gidm tri so clia trong Iugng d€ bat bude output ciia neural 12 0 &
1an téi.

Hai loai nay con dugc goi 1a kha tich tuyén tinh (linearly separable) néu chiing ta tim ra
mot tdp hdp ®. Mic khdc, néu chiing ta ¢ mot vector trong lugng o thi hai loai vat C; va
C, 1a kha tdch tuyén tinh.

Thi tyc hoc (learning procedure) ma chiing ta vir trinh bay & trén ¢6 thé dugc tém tit nhu
sau:

3.5.2. GIAI THUAT HOI TU HQOC CUA PERCEPTRON:

(1) Khdi tao trong Iugng va tri ngudng.
Goi Wi(t) (0< i <p), 1a trong ludng tif input i & thdi di€m t, va b 1a tri ngudng trong
nut output.
L&y W, = -b goi 12 d6 1éch va Xo = 1.
Khdi tao W(0) 12 cdc gid tri nhd ngiu nhién va gid tri ngudng.
(2)  Trinh bay output va input mong muédh.
Trinh bay input x;, x,, -»Xp V2 output mong mudn d(t).

(3) Tinh output hién hanh
R
YO =0( D Wi)xi(t) -b)
i=0

(4)  Hi&u chinh trong lugng.
Cap nhit vector trong Iugng
Wit+1) = Wi(D) + n(d(t) ~ y()xi(t)

Véi dép tng mong mudn d(t) dugc dinh nghia nhy sau




D(t) = 1 néu x; thudc 16p C,.
= -1 néu x; thudc 16p C,
van = thong s5 t 1¢ hoc, 12 hgling s duong nhé hon 1.

(5) Ting thdi gian t 1én mot va quay lai budc 2.

3.6. GIAI THUAT TRUNG BINH BINH PHUONG TOI THIEU (LMS)

Giai thuat LMS:
(1) Khdi tao
Pat w,(1)=0 véik=1,2, ..p
(2) Loc
Vdi théi giant=1, 2, .., gid tri tinh todn

Y@= 3w, @, (1)

e() =d(t) - y(t)

W () =w, () +ne(t)x,(t) vSik= 1,2,..p

Hudng dan cdch chon Iya tri s n:

Xét hoi tu cda gidi thuat LMS.
7. Gidi thudt LMS dudc n6i 1a hoi tu theo nghia <Wk (t)> — W khi t — oo,

Va LMS héi ty theo nghia trung binh néu 0<7y< /12 véi A, 1a tri eigen cla

max

R (= (x()x" ()
8. LMS dugc néi 1 hoi ty theo nghia binh phuong trung binh néu (*()) > Wokhi ¢
—> 00,

Va LMS hoi ty theo nghia binh phuong trung binh néu O<n<£{—] véi
r X

)4
tr[Rx ] = Z/}i'k = /?’max
k=1

3.7. THUAT GIAT LAN TRUYEN NGUGC (Back propagation)

Thut gidi huan luyén lan truyén nguoc 1a mot thuat giai gradient 1ap c6 muc dich cyc ti€u
héa sai s6 binh phuong trung binh giita output thyc su clia mot perceptron nhi€u ting va
output mong mudn. Ta nhd lai, tinh chat phi tuyén ciia ham logsig-moid:




10

1

o) =17 exp(—v(n))

(1) Khéi tao trong lugng va do doi: dit tat cd trong lugng va mifc ngudng ciia
mang vdi gid tri ngau nhién bé.

(2) Trinh bay input va output mong muén: gidi thi€u mdt vector input lién tuc po,
P1,P2,P3,..Pre-1 VA Xdc dinh cdc output mong mudn dy, dy, d,....dre.1.

(3) Sy tinh todn ti€n: déi v6i mdi [p(n), d(n)], tin thé ning hoat ddng va tin hiéu
hoat dong clia mang bing cdch ti€n vé phia trudc xuyén qua mang tiing ting mot.
Cap hoat dong bén trong luwdi v'”(n) d6i véi neural j trong tang i la:

N 7
vO(n) = Y ()~ ()
i=0

v6i Nig1a s& nit trong 16p 1 - 1, y“~”(n)1a tin hiéu ham cda neural i trong 16p
trude 1 — 1 tai 1an 1ap n va w{™(n)la trong lugng clia neural j trong 16p 1 ma

ducc cdp tir neural I trong 16p 1— 1. P&ivéii=0tacé y¢"(n) = -1 va
wie =89 (n).

) s . N . 2 T B A )
6;”(n) 1a ngudng dudc dp dung vao neural j trong tang 1. gid sk rang, viéc si

dung mot ham phi tuyén , tin hiéu (output) hoat déng ctia neural j trong 1dp 1 1a:

) — 1
Y, (= 1+exp(-v' (1))

néu neural j trong tang 4n d4u tién (nghia la 1= 1) dat ¥y (n) = p,(n)

p,(n) 12 thanh phin th j clia vector input x(n). N&u neural j  trong ting output

(nghia 1a1=L), ta dit y”(n) = 0,(n). Viv4y tinh tin hiéu 13i

ej(n) = dj(n) — oj(n)
v6i dj(n) 12 phan td thit j cdavector ddp ting mong mudn d(n).
(4) Sy tinh todn lui: tinh § (nghia 1a gradient cuc bd) cla mang bing cdch ti€n hanh
1ui, tir 16p nay qua 16p khéc.
L () = B - A A
6,7 (n) =e,”(n)o,(n)[1-o0,(n)] cho neural j trong mdt tang output L.

8 (n) = yP 1~y (m]D .8 (mwi*"(n) cho neural j trong 16p 4n 1.

k

Vi vay hiéu chinh trong lugng clia mang trong 16p 1 theo quy luat delta téng quat
héa:

W (n+1) = w () + W (m) =W -+ D)+ 780 () ()
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vdin 1a thong s6 tf 1€ hoc tip va o 1a moment v6i 0 < o < 1.

(5) Lap: 13p lai viéc tinh todn bing cdch trinh bay nhifng thdi ky cda cdc thi du huan
luyén mdi cho mang tdi khi cac théng s6 tr do cta mang 8n dinh gid tri cla chiing
va sai s8 binh phuong trung binh E,, dugc tinh rén toin b0 tap hudn luyén cé gid
tri niad chap nhan duge hoic cuc tidu.

3.8. UNG DUNG MANG NHAN DANG KY TU TIENG VIET

Mang dugc thi€t k&€ va hudn luyén dé nhan biét 203 ky tu alphabet. Hinh 4nh hé théng da
dugc s6 h6a mdi ky tu trong hé thong thdy dugc 1a nhiing bi€n. két qua 13 méi ky t thi
dugc dai dién bdi mdt ludi 5-14 gi4 tri boolean.

Vi du sau day 1a chir A:

-
-

.........................................

Tuy nhién hé thdng nay khéng duge hoan hio va chiu sy 4nh hudng cta nhi€u do dé chit A
s€ trG thanh:

= =
[ ] .

= - R

<] - =

N

Hai tram 1€ ba (203) ky ty v6i mdi ky tu ¢6 70 thanh phan vector ngd vao thi dugc dinh
nghia trong ham bangchu. Vector muyc tiéu thi cling dugc dinh nghia trong bai nay véi
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nhitng bi€n dugc goi 1a dich (target). Mdi vector muc dich 13 203 vector thanh phan nhu 1
vdi vi tri clia ky to ma né dai dién. Va 0 & thanh phan thit 2 cho dén 203.

Mang Neural: mang sé& nhan dugc 70 gid tri boolean nhu 70 ngd vao. N6 dudc yéu ciu dé
x4c nhan ky ty biing cdch d4p dng vdi 203 vector thanh phan ngd ra. 203 vector thanh phin
ngd ra cla mbi ky ty dai dién. P& hoat dong diing trong mang s& ddp tng vdi 1 trong nhitng
vi tri da dugc dai dién trong mang. T4t c4 nhitng gid tri khdc & ngd ra sé bing khong.

Thém vao d6, mang sé& c6 thé diung d€ xit ly nhiéu. Trong thuc t€ mang s& khdng nhin
dudc vector boolean hoan toan nhu ngd vao. Mot cdch dic biét, mang s& c6 thé 1am d6i vdi
mot vai 16i khi viéc phan loai vector véi nhiéu bing 0 va sy sai 1éch nhé hon hodc bing 0,2
(gid tri 0.2 & day 1a thy thudc vao yéu ciu dit ra trudc trong khi thi€t k&€ mang).

3.8.1. CAUTRUC CUA MANG:

Mang Neural can 70 ngd vao va 203 Neural & 16p ngod ra clda nd dé€ x4c dinh ky tw mang c6
hai 16p mang. Ham truyén log-sigmeid dugc chon lya bdi vi ngd ra clia né trong khodng tir
0 dén 1 no6 ciing hoan thién cho cho viéc hoc gi4 tri boolean & ngé ra.

Input Hidden Layer Output Layer

p al a2
Wi 10x 1 LW2i 26 x1l
1 2 -
HI% 35 + n I 20%10 + n /
10 26 x1

35 10 x1 10 26 x1 2
O J 6

al = logsig (I1Wiip1 +by) a2 = logsig(LW2ia1 +h2)

Ldp 4n (d4u tién) c6 100 neural. S6 nay dudc chon Ira b3i sy phdng dodn va kinh nghiém.

Né&u mang ¢6 sy hoc sai, thi neural ¢6 th€ dudc ting thém & 16p nay.

Mang dugc huin luyén dé ngd ra bing mot & vi trf ding cla né va cdc ngd ra khdc bing

khong. Tuy nhién nhiéu s& dnh hudng dé€ ngd ra sé& khong tao hoan toan 12 gi4 tri 1 hay 0.

Sau khi mang d3 dugc huin luyén ngd ra s& chuyén qua hiam canh tranh compet. Diéu

nay lam cho chic chin ring ngd ra ding vdi ky tr nhat, két qui clia viéc hau xit 1y nay 1a

ngd ra s€ that véi ngudi ding. |

3.8.2. CAIPAT CAC THONG SO:

Tao mang hai 16p:
S1=100; S2 = 203;
net = newff(minmax(P),[ S1 S2],{'logsig' 'logsig'},'traingdx");

3.8.3. HUAN LUYEN:
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DPé€ tao mot mang ma c6 thé xi 1y vector nhiéu ngd vao. N6 thi t6t nhit dé€ train cho c3
vector nhi€u va 1y tudng. PE lam diéu nay thi ddu tién mang sé& dudc train trén vector ly
tudng cho dén khi né ¢6 téng binh phuong 16i thap.

Sau d6 mang dugc train trén 10 bd vector 1y tudng va nhi€u. Mang di dudc train trén hai
bang sao clia nhi€u ky tu alphabet ti€ng Viét dugc dung dé duy tri mang c6 kha ning phan
loai vector ly tudng 6 ngd vao.

Mot cdch ddng ti€c, sau khi viéc training duge mo t3 & trén mang c6 thé duge hoc d€ phan
loai m{t vai vector nhi€u khé nhut vector nhi&u ty do bi ti€u hao d6 chinh xdc. Do d6 mang
mdt 1an nita dugc train chi vector ly twdng. di€u nay ddm bdo ring mang s€ hoan toan ddp
ung khi duge trinh bay véi mot ky ty 1y tudng. T4t cd viée training dugc lam vdi ham
traingdx
Vié€c training khdng c6 nhi€u: mang s& dugc bit ddu train ma khong c6 nhidu cho 16n nhat
12 5000 epoch hay tdng binh phuong nhiéu cta mang rét dudi 0.01.

P =alphabet; % gdm203 ky tu ti€ng viét.

T =targets;

net.performFcn = 'mse";

net.trainParam.goal = 0.01;

net.trainParam.show = 20;

net.trainParam.epochs = 5000;

net.trainParam.mc = 0.95;

[net,tr] = train(net,P,T);
Viéc training vdi nhiéu: d€ dat dudc mang khong nhay cdm vdi nhi€u. Chiing ta d3 train
v6i hai bdng sao ly tudng va hai bang sao nhidu trong bang alphabet. Nhitng vector muc
dich bao gdm 4 bang sao cla céc vector & dich. Nhitng cvector nhiu bing 0.1 va 0.2 di
thém vao chung. Neural linh dong nay dudc hoc d€ x4c dinh chinh xdc ky ty nhiéu nhu th&
nao, trong khi dang yéu ciu ma né van c6 thé ddp tng t6t cho vector 1y tudng.

D¢ train v6i nhidu c6 s epoch 16n nhat gidm dé&n 300 va 15i cudi cung gidm dén 0.006
phdn dnh ring 16i cao hon da mong ddi cho nhidu vector hon. Bao gdm mét vai nhidu da
dugc trinh bay.

netn = net;

netn.trainParam.goal = 0.006;

netn.trainParam.epochs = 300;

T = [targets targets targets targets];

for pass = 1:10

= [alphabet, alphabet, ...

(alphabet + randn(R,Q)*0.1), ...

(alphabet + randn(R,Q)*0.2)];

[netn,tr] = train(netn,P, T);

end
Training khong nhi€u mot 1an nita: mot lan nita mang da dugc training véi nhidu, né 1am
thong minh d€ train né khong nhi€u hon mét 14n nita dé chic chdn ring ludn phan loai mot
cdch ding. D6 d6 mot 1an nita mang dugc train véi ma ding & phan “training without
noise”.
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Pé mo phéng va hién thi ky tv ti€éng Viét ta dang ham baoplotchar, ham sim, ham
compet.

- Hinh sau trinh bay ky tu nhiéu va ky tu nhan duge mang sau khi qua mang Neural:
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3.9. CHUONG TRINH MO PHONG

3.9.1. LUUDPO

Ta c6 lvu do chuong trinh tao mang Neural nhu sau:

Initial

Creat
Network

Train 1
Khong nhiéu

.

Train 2
Véi nhiéu

]

Train 3
Véi nhiéu

.

Train 4
Khéng nhiéu

v

Save
Netn.mat
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Ta ¢6 Iuu db va man hinh chuong trinh Giao dién mo phdng chinh nhu sau:

Run
Mophong.m .

close

+ an Run
Run baodm.m
MpNeural.m [
Training
close Mang
Test
Nhép chit Mang
vao l
Transfer Pénh gi4 hiéu
Truyén qua mang sudt clia mang
Neural

v

Hién thi két qua
nhén dugc

Danh gi4 hiéu
sudt clia mang
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3.9.2. CHUONG TRINH MO PHONG

-+ CHUDNG TRINH MO PHONG

,/)/,/,,
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3.9.3.

Ket qua receiver sau khi du&_! Natwmk 3
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3.10. PANH GIA MANG NEURAL

b0 tin cdy clia mang Neural Network trong hé thong nhan dang ky tu thi da dudc kiém tra
bing cdch ki€m tra mang v6i hang trim vector ngd vao vdi nhitng luong nhi€u khéc nhau.
biéu nay di duge mo phdng trong chuong trinh. Chiing s& kiém tra mang vdi nhitng mic
do nhi€u khdc nhau va sau d6 v& dd thi theo ti 16 phn trim cla nhiu trén tin hiéu, hay
con goi 1a t 1é S/N. nhiéu véi mic do tir 0 dén gid tri tiéu chudn thi dugc chia nhé thanh tit
0 dén 0.5 va dugc cdng vao vector ngd vao. Tai mbi vach nhiéu trén d6 thi, mitc d6 phin
trim khdc nhau cda nhi€u tai méi ky tu thi dugc 1am va ngd ra clia mang di dudc tinh todn.
Ngo ra sau d6 dugc cho qua ham truyén so sanh vi thé chi ¢6 mot trong 203 ngod ra, dai
dién cho cic ky tr trong bang Alphabet, 12 ¢6 gid tri bing 1 con cdc ngd ra con lai c6 gid
tri 0.

Percentage of Recognition Errors

100 Scossshoccesconsssadonccnse 0080002000000 0000 000000 0sdloddtlodindioe

90

80

70
Network 1 - - 60
Network 2 ---

50

40 /l
30 /
20 /4

o
10 o

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Noise Level

4. KET LUAN VA PE NGHI:

Trong cong trinh nay khong ¢6 y bao ham hau hét c4c tién bo trong mang Neural da dudc
thyc hién trong vong 10 ndm gin ddy trong linh vuc nhan dang miu. D& tai d4 trinh bay
nhiing khdi niém can bin vé mang neural nhan tao, nhing nguyén tic thi€t k& mang va
nhitng nguyén tic hoc tap. o] ddy, mang dugc xdy dung dya trén nhitng hiéu biét cda
ching ta v& nhitng hé théng than kinh hay néi cdch khéc 13 vé nhifng cdch xi 1§ song song.
Nhitng 10i ich clia mang rat to 16n. N6 duge dp dung trong nhi€u linh vyc khic nhau nhu
nhdn dang ti€ng néi, x& 1y hinh 4nh, diéu khién,... Chiéu hudng thay d6i tiY viéc chi nhan
dang miu sang hi€u biét gilta ngit cdnh va ngdn ngit dan chéo nhau hon 1a chi nhan dang
mau, vdn dé khong chi nhin dang m4u ma con hon thé nita 12 hidu ngdn ngit.
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Co ché& xt 1y song song clia mang 12 mot yéu t6 ma mang c6 dudc, nhung con nhiéu van dé
con phai xem xét, vi nhu vé t6c do xi¥ Iy clia mang so véi hé théng thin kinh ciia sinh vat,
va nhitng y€u t6 phu thudc vao t6c d6 clia mdy tinh ma mang thyc thi trén né,.. va day
cling chinh 1a nhugc diém ctia mang.

Tuy nhién, nhitng nhuge di€m trén va nhitng wu diém chua dugc khai thdc hét cda mang da
va dang 12 ngudn cdm hitng cho cdc k¥ su, cdc nha khoa hoc ti€p tuc nghién cttu va ci tién
sau nay.

Linh vyc nhin dang tin hiéu van con 12 dé tai néng bdng va thiét thuc trong cudc song néi
chung va nhat 1a trong linh vyc vién théng, quan su.

PE NGHI :

Trong cong trinh nay chua dé cip viéc hién thi nhitng tif ng dudi dang nhitng ciu vin dai,
dnh hudng clia n6 dén cdc hé thng khdc. Chuong trinh phdn mém con phai viét thém
hodc dich sang ngén ngit C d€ c6 thé xtt Iy theo thdi gian thuec.

Ngoai ra trong viéc nhin dang ky tu van dé con lai 1a db tiY ngit cda bat ky ngdn ngit dugc
mé héa hoan hdo bdi mét sy nhan dang ti€ng néi, hoic thuc sy duge ddnh trén ban phim
déu c6 thé nhén dang va hién thj theo mot ngdn ngit ciia ngudi dang si dung.

Can hg trg d€ dugc khio sdt vatng dung ngay trén mot s hé théng, thi€t bi vién thong sin
c6 & trong va ngoai nudc.

Pay ciing chinh 1a hudng md cda dé tai nay.

5. TAILIEU THAM KHAO VA PHU LUC:

[1] “The student Edition of Matlab”  Prentice Hall, Englewood Cliffs, NJ 07632
[2] “Neural Network Toolbox” Howard Demuth, Mark Beale

[3] “The Perceptron: Aprobabilistic model for information storage and organization in
brain” Rosenblatt,F.,1958

[4] “Neural Nets for adaptive filtering and adaptive pattern recognitin”
Bernard Widrow and Rodney Winter

[5] “A logical Calculus of the ideas immanent in nervous activity”
McCulloch, W.S., and Pitts,1943
[6] “Perceptrons” Minsky, M, & parpert, S.




