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Pham Thj Lien', Ng6 Thj Lan Phutmg, TrSn Tuan Vi|t 
Trudng DQI hoc Cong ngh? Thong ttn vd Truyin thdng — DH Thdi Nguyen 

TOM T A T 
Nhgn dgng bien sd xe ty d^ng da va dang dugc ling dyng rat ph6 bien hi|n nay. Nhiiu phuong 
phap nlî n dgng biin s6 xe dugc di xuit. Bai b^o nay trinh bay ni6t thuat toAn nhSn dang biin so 
xe trfin co sd ling dung kj thuat phan viing anh ggi \i ciia s6 trugt ddng tim (Sliding Concentric 
Windows - SCW) va kit hgp nhgn dang ky tu Neural Network, Chung toi da thii nghiem phucmg 
phap nh^ dgng ky tu sii dung mgng neural truyin thing (Feed Forward Neural Network (FFNN)) 
tren co sd da lieu anh (CSDL) 1̂  biln s6 xe cua Viet Nam 
Tii' khda: SCW, nhgn dgng biin s6 xe, cua so trugt ddng tdm, gan nhan thdnh phdn lien thdng, 
nhan dgng ky tu 

GIOI THIgU 

Cimg vai su phat trien nhanh chdng ctia ca sd 
ha tang va cdng nghe phan ciing trong dd cd 
cac thiet bi thu nhan anh, luu trii du lieu. 
Nhiing nam gan day, h? thdng giao thdng 
thdng minh (ITS) tac dpng rpng rai trong ddi 
sdng, lam cai thien tinh hinh an toan giao 
thong, nang cao hieu suat thong qua viec sii 
dyng cac cdng nghe tien tien. Tren thyc te 
ITS d Vigt Nam chii yeu dya vao he thdng 
nhan dang bien so xe (License Plate 
Recognition: LPR). LPR dupe sir dung trong 
cac he thong thanh toan dign tit nhu: thu phi d 
bai dgu xe, tren dudng cao toe va he thdng 
quan ly mach de giam sat lui^g xe tham gia. 
He thong LPR dupe chia lam 3 giai dogn: I-
Phat hien biin s6 xe, 2-Phan doan ky ty, 3-
Nhan dang ky tu. 

Mpt so hudng tiip can cho vi^c xay dyng he 
thdng LPR ([IHIO]): 

6 [I], tac gia su dyng ky thuat Mathematical 
morphology di phat hien bien so xe va kj 
thuat Hausdorff distance di nhan dang ky ty, 
ti le thanh cong dat 80,4%. 
CJ [2], tac gia su: dyng ky thugt Hough 
transform di phat hien biin s6 xe (ti I? thanh 
cong la 98,8%) va ky thugt Hidden Markov 
Model di nhan d?ng ky ty (ti 1? thanh cong la 
95,2%). Tren CSDL gom 805 anh biin s6 xe 
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ciia Viet Nam, dupe chyp d cac dia diem va 
thdi gian khac nhau. 

C) [3], su dung cac vecto dac trung va hinh 
thai hgc, ket qua dugc bao cao la phuong 
phap nay cd the dugc sir dung de phan doan 
ki ty trong bien sd xe vdi cac ky ty khdng dS 
dang phan biet. Nhung thuat toan cd dp tinh 
toan phiic tap, nd khdng dupe de xuat de thyc 
hign nhan dang bien so xe thdi gian thuc. 
CJ [4], tac gia sir dyng ky thuat SCW de phat 
hi^n bien so xe (ti le thanh cong la 96,5%) va 
ky thugt Probabilistic Neural Network vdi tap 
huan luyen cd giam sat de nhan dang ky tu (ti 
1? thanh cdng la 89,1%). Ti le thanh cong 
chung dat 86%. Tren CSDL gom 1334 biin 
sdxe. 

6 [5], tac gia sii dung ket hpp 2 ky thugt la 
gan nhan cho cac thanh phan lien thong va 
logi bd vimg khdng mong muon de phat hien 
bien sd xe. Md hinh mgng neural truyen thang 
ket hgp giai thugt lan truyen ngupc loi de nh^n 
dgng ky ty, ti I? thanh cdng dat 92%i. Tren 
CSDL gom 450 anh bien so xe ciia Viet Nam. 
6 [6], tac gia sir dyng ky thuat Connected 
component analysis de phat hien bien sd xe (ti 
le thanh cong la 100%) va sir dung 2 mgng 
Probabilistic Neural Network. Mot mang cho 
nhSn dang cha cai va mpt mang cho nhan 
dang chff so (ti le thanh cdng la 92.5%). Tren 
CSDL gdm 40 anh. 
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CJ [7], tac gia su dyng ky thugt Fuzzy Logic 

color rules d i phat hien bien so xe (ti le thanh 

cong la 97,6%) va ky thuat Self Organized 

Neural Network de nhgn dgng ky ty (ti le 

thanh cong la 95,6%). Tren CSDL la 1065 

anh bien s6 xe. 

6 [8], tac gia sii dung k j thuat Multiple 

Interlacing d i phat hien biin so xe va ky thuat 

Artificial Neural Network de nhgn dang ky ty. 

Ti le thanh cong la 95%. 

6 [9], tac gia sir dyng ky thuat Time-Delay 

Neural networks de phat hien bien so xe (ti le 

th^nh cdng la 100%) va ky thugt support 

vector machine de nhan dang ky ty (ti le 

thanh cdng la 94,7%). Tren CSDL la 1000 

video lien tuc. 

6 [10], tac gia su dyng ky thuat Otsu's 

thresholding va column sum vector d i phat 

hi?n bien so xe (ti le thanh cong la 98,5%). 

Ky thugt Probabilistic Neural Network de 

nhgn dgng 1^ ty (ti 1? thanh cdng la 91%). 

TrSn CSDL la 260 anh bien so xe. 

Qua nghien cuu, khao sat chiing toi nhan thay 

rang chua cd bao cao nao ve xay dyng he 

thong LPR cd sii dyng ky thugt phan doan 

SCW ket hgp vdi mang neural truyln thang. 

Trong bai bao nay, chung tdi xay dyng he 

thdng nhgn dang bien so xe su dyng ky thugt 

Sliding Concentric Windows (SCW) [4] d i 

phat hien viing chiia biin so xe va phan dogn 

day k^ ty. Ket hpp phuong phap nhan dgng 

ky ty la mang neural truyen thSng. 

Npi dung ciia bai bao: Phuang phap phan 

doan SCW dugc trinh bay trong phSn II. He 

thong nhgn dgng biin so xe dupe trinh bay 

trong phin III. Vi?c thyc nghiem dugc trinh 

bay trong phin IV. Trong phkn V chiing toi 

dua ra mgt so ket luan va hudng nghien ciiu 

tiep theo. 

PHUONG PHAP P H A N DOAN SCW [4] 

KJ thugt phan doan cd ten la ciia so trupt 

ddng tam (Sliding Concentric Windows 

(SOW)). SCW sii dyng gia h-i do ludng thdng 

ke nhu dg lech chuan hoac gia tri trung binh. 
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TSt ca cac diem anh trong anh dupe kiini tra 

lan lugt. Vdi mdi diem anh, nguai ta kiem tra 

sy tuang ddng ve gia trj do ludrng thdng ke 

cua c i c viing lan can. Thugt toan thyc hi?ii 

cac buac sau day: 

Vdi moi diem anh (x,y) trong anh I: 

Tao ra hai ciia sd ddng tam A va B co kicli 
thuac (2X|)x(2Y|) va (2X2)x(2Y2) pixel 
tuang ling. B i t dSu tii d i im anh d^u tien cua 
anh (gdc tren ben trai). Cac ciia so dupe trlnh 
bay trong hinh 1(a). 

Tinh toan phep do ludng thdng ke trong 
ciia sd A va B. 

Klim tra: Neu ti le ciia cac phep do luong 
thdng ke trong hai ciia s6 vupt qua m^ 
nguong dupe thiet lap bdi ngudi sii dung, thi ' 
cac d i im anh trung tam ciia ciia s6 dupe coi 14 
thupc ve vung quan tam (Rol). Khi do, gia trj 
diem anh tU'ong ung (x,y) ciia anh ket qua 
IAND dugc thiet lap hoac la 0 (khdng thugc 
Rol) hoac 1 (thupc Roi) nhu sau: 

f M I 
\lANDix,y) = 0,if^-^<T 

M. ' 
ml,(x,y)^i. 

\i,,oi^.y) = \M-f>T 
I M^ 

CJ day, M la do ludng thong ke. 

Hai cua sd trupt cho den khi toan bg anh 

dupe quet nhu hinh 1 (b). Cac tham sd Xi, Xj, 

Y | , Yi, T va M cd the tiiy chpn theo tiing irng 

dung cy the. ,̂ 

(a) (b) 

Hinh 1. Hai cua sd trugt ddng tdm AvaS 

HE THONG NHAN DANG BIEN SO XE 

Trinh ty nhgn dang bien sd xe dupe trinh bay 

trong bai nay bao gdm ba phan: Dau tien la 

phat hien va tach bien so xe. Phan thu: haiji 

phan doan cac k^ ty trong bien sd xe. Cuoi 

ciing la nh^n dang ky ty. So dd h? thong nhjn 

dang bien sd xe dupe trinh bay trong hinh 2 
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iu Tach 
bien s6 

Ket qu^ 
bien so <— 

^ Tach ky 
ty 

\' 
Nhin dang 

kyty 

Hinh 2. So do he thdng LPR 

A. Phan 1: Tach biln s6 xe 

Phan nay co chijrc nang tach bien so tir anh 
dau vao. La qua trinh tiin xu ly anh gom 4 
buac: Phat hien viing chiia biin s6 sir dyng 
SCW, mgt na anh, nhi phan hda, ghi nhan cac 
thanh phan lien thdng. 

Budc 1: Phan dogn vai phuang phap SCW de 
phat hien nhanh cac viing co kha nang la biin 
so xe. Dau vao cho modul nay la ̂ h miic 
xam Ii. Anh ket qua la anh nhj phan IAND-

Kich thudc ciia 2 cua so dong tam dupe chgn 
la Xi=12, Y,-4, X2=6, Y2=2. Nguang T=0.5 
va M la gia tri trung binh. 
Budc 2: Mgt net anh la thyc hign toan tii logic 
AND giija anh IAND va anh h. 

h~ Ii*^ IAND 

Budc 3: Nhi phan hda bang phuang phap 
ngudng thich nghi eye bp. Vai mdi diem 
anh (x,y), xac dinh cua so kich thudc bxb. 
Khi do, nguang tai diem (x,y) la T(x,y) 
dupe tinh nhu sau: 

r ( x , y ) = m(x.y) + [l + k ( ^ ^ - 1)] 

Trong do m(x,y) va <TCx,y)\k gia tri trung 
binh va phucmg sai. Trong bai nay chgn 
K=0.5, R=I28 va b=10. Khi do kit qua nh} 
phan hda anh I2 nhu sau: 

_aifl2ix,y)>T 
^ {Oifl2(x.y}<T 

Budc 4: Phan tich cac thanh phan lien thdng 
(Connected Components Analysis (CCA)) se 
qu^t toan bg anh va ghi nhan cho cac diem 
anh lien thdng, myc dich la tach cac doi tuang 
trong anh. Giai thu^t dupe thyc hi?n theo 8 
hudng ciia mot diem anh tren anh nhi phan. 
Ket qua tpa dp ctia chiing dupe liru trtr trong 
ma trgn A. 

B. Phan 2: Phan doan k^ tu 

Phan nay de tach ra cac vung ky ty trong anh 
bien so xe. Dau vao ia anh ket qua biSn sd xe 
da dupe tim thay d phan 1 va tpa do dugc liru 
trir trong ma tran A. Anh nay dupe chuyen 
dSn mpt kich thudc la 75x228 diem anh. 
Chiing tdi sii dyng phuong phap phan dogn 
SCW de tach tiing k̂ ^ tu trong biSn so. Cac 
thong sd cho ciia sd ben trong dupe thiet lap 
la Xi=2, Yi=5 va ciia sd bSn ngoai X2=4, 
Y2=10. Ngudng T=0.7 va M la gia tri trung 
binh. Sau khi phSn do£in, cac d6i tupng co kha 
nang la ky ty trong bien sd se dupe luu trir va 
chuyen din mang neural de nhSn dang ky ty, 

C. Phan 3: NhSn dang ky tir 

Sau khi phan doan, cac k^ ty dugc tach tii' 
bien sd va tao thanh mpt chudi ky ty. Chudi 
nay dupe dua vao khoi nh^n dang de tien 
hanh nhan dang tiing ky ty trong chudi. De 
chuan hda sd lieu dau vao cho mgng neural, 
chiing tdi sii dyng ham chuyen la ham 
sigmoid duoc md ta trong hinh 3: 

Hinh 3. Ham Sigmoidg(x)=I/(l+e') 

De nhan dgng, chiing tdi sir dung mdt mgng 
neural truyen thang nhieu Idp ket hgp thuSt 
toan hgc theo phuang phap lan truyen ngugc. 
Kien tnic ciia mgng neural chia lam 3 phan: Ldp 
dii' lieu dau vao, Idp an, Idp dir lieu dau ra. Kien 
tnic mang dupe trinh bay trong hinh 4, 

Hinh 4, Mo hinh mgng neural truyin thdng 
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Phin quan trpng nhSt vdi mpt mgng neural la 
trpng sd lien kit (mgng neural diiu chinh 
trgng so cua dii lieu dau vao de cd dugc ket 
qua theo diing yeu cau). Cau tnic mgng neural 
chiing tdi sii dyng: Ldp ddu vao gdm 108 mit 
tuang ling vai 108 vector dau vao, Ldp an 
gom 180 mit tuang ling vai tdng sd tap huan 
Iuy?n dugc sii dung (5 mau anh cho 1 trong 
36 ky ty), Ldp ra gom 36 mit dgi dien cho 36 
ky ty cd thi cd trong bien so xe. 
THUC NGHIEM 

Trong phan nay, ehiing toi trinh bay mgt so 
kit qua nhan dgng bien so. Chiing tdi tien 
hanh thyc nghi?m vdi Visual C++, sur dyng 
thu vien OpenCV va chgy thii nghi?m vai 
mpt CSDL anh gom 154 anh bien so xe khac 
nhau cua Viet Nam. CSDL anh la nhirng anh 
chyp ty nhien trong dieu ki$n anh sang, kich 
thudc anh, khoang each tii may anh den 
phuong tien, d$ cao tir mat dat, dp phan giai 
hinh anh la khac nhau. Kit qua ti 1̂  nhan 
dgng dung la 143/154 dgt 92.8%. Hinh anh 
minh hpa hinh 5 va hinh 6. 

Liput Middle Layer Oulput Layer 

Hinh 6. Ket qud thuc nghlim 

Trong qua trinh thu nghigm da xay ra cac 

trudng hgp nhgn dang khdng chinh xac. Qua 

qua trinh thyc nghiem, chiing toi nhgn th^ 
kit qua nh|n dang sai la do qua trinh chuan 
hda dii li?u dau vao cho mang neural, cijng 
nhu dac ta dac trung ciia ky tu, qua trinh hot 
ciia mang neural dan den nhgn nham cac k̂ ' 
ty g§n gi6ng nhau. Ket qua nh$n 
hinh 7. 

Hinh 7. Ket qua nhgn dgng sai 

KET LUAN - H U 6 N G P H A T TRlfiN 

Chiing toi da xay dung hoan thifn cdng cu 
dinh vi va nhan dang bien sd xe d td vdi bp 
du lieu 154 anh. Phuang phap dugc de xu3tla 
sy ket hpp ciia 2 giai thugt: Phdn doan si 
dung thugt toan SCW [4], mgng neural Imyen 
thang ket hop vai thugt loan hudn luyen tngti^ 
let lan truyin ngugc. H? thdng hda dugc cac 
buac dinh vi bien sd, tach ky ty va nhgn dang 
bien sd xe. Tuy nhien, CSDL anh ma chiing 
tdi thir nghi?m la anh phia trudc ciia xe 6 to, 
trong nghifin cii'u tdi day chung tdi se khac 
phuc ket qua nhan dgng sai va thir nghiem i 
tren mau anh la bien so sau ciia 6 td tiic la 
bien sd vudng vdi 2 hang chii'. 
Bai bdo nay dicgc tai trg boi de tai cap ca sa 
md s6 72016-07-11 ciia Truang Dgi /ipc 
CNTT&TT-DHTN 
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SUMMARY 
A V E H I C L E L I C E N S E P L A T E R E C O G N I T I O N M E T H O D 
USING F E E D - F O R W A R D N E U R A L N E T W O R K 

Pham Thi Lien*, Ngo Thi Lan Phuong, Tran Tuan Viet 
College of Information and Communication Technology - TNU 

Identification automatic license plate has been very popular application today. There are many 
methods to be implemented. In this paper, a new algorithm for vehicle license plate identification 
is proposed, on the basis of a novel adaptive image segmentation technique (Sliding Concentric 
Windows - SCW) and with a character recognition Neura! Network. We tested with the algorithm 
character recognition usmg Feed Forward Neural Network (FFNN)) based on image data of 
license plate of Viet Nam. 
Keywords: SCW, license plate recognition. Sliding Concentric IVindows, connected component 
labeling, character recognition. 
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