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PHUGONG PHAP NHAN DANG BIEN SO XE
SU' DUNG MANG NEURAL TRUYEN THANG
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TOM TAT

Nhin dang bidn sé xe m dng da va dang dugc ng dung rdt phd bién hién nay. Nhiéy phum\g
phap nhin dang bin sd xe duge @& xukt. Bai bdo nay irinh bay mot thuat toan nhén dang bién s&
e trén ca s6 img dung k3 thufit phan viing anh goi 3 cira 56 truot ddng tim (Sliding Concentric
Windows - SCW) va két hop nhan dang ky tr Newral Network. Chiing t8i 43 thir nghiém phuong
phép nhén dang ky tr s&t dyng mang neural truyén thing (Feed Forward Neural Network (FFNN)}
teén co s& dit lidu Anh (CSDL} 12 bién sé x¢ ciia Vigt Nam

Tir khéa: SCW, nhin dang bién s6 xe, cira 56 trupt déng tdm, gdn nhin thinh phdn hién thong,

nhdn dang &y tir

GI(S1 THIEU

Cing véi s phat trién nhanh chong cia co sé
ha ting va cong nghé phin cimg trong 6 c6
cic thiét bi thu nhin anh, b @ dir ligu.
Nhiug nim gin diy, h¢ théng giao théng
thong minh (ITS) tdc ddug rong i trong ddi
sdng, Jam cai thién tinh hinh an toin giao
thong, ning cao hidu sult thong qua viée sir
dpng céc cong nghé tuen tién. Trén thye &
TS & Viét Nam chu yéu dya vio hé théng
nhin dang bidn s& xe (License Plate
Recognition: LPR). LPR dugc s dung trong
cdc hé théng thanh todn dién tir nhu: thu phi &
bai ddu xe, trén dudng cao tdc va hé thdng
qudn Iy mach dé giam sat lugng xe tham gia.
H¢ Ihéng LPR dugc chia lam 3 giai doan: |-
Phit hién bién s6 xc, 2-Phan doan ky tu, 3-
Nhin dang ky tu.

Mot s6 hudng tiép can cho viée xdy dung hé
théng LPR ([1]-[10]):

G 1], the gia s&r dung k§ thuat Mathematical
morphology dé phat hién bién s6 xe va ky
thujt HausdorfT distance dé nhin dang ky tu,
1 1€ thanh eong dat 80,4%.

0 [2], tic gid s dung ky thugt Hough
transform dé phat hién bién s6 xe (ti 16 thanh
cong la 98,8%) va k¥ thuit Hidden Markov
Model ¢ nhin dang ky tir (i 1¢ thanh cong 12
95,2%). Trén CSDL gbm 805 anh bidn s xe
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clia Vigt Nam, duoe chup & cée dia diém vi
thai gian khic nhau.

O [3], sir dung cac vecto dic trung vA hinh
théi hoc, két qua duge bio cdo 12 phuong
phép nay c6 thé duoe sir dung dé plan doan
ki tir trong bién s& xe vdi cdc ky tw khéng d&
dang phin bigt. Nhung thuft todn c6 4§ tinh
todn phiie tap, né khéng duge 4é xuft d8 thue
hién nhan dang bién sé xe thori gian thuc.

& [4), tic gid st dung ky thudt SCW dé phit
hién bién 58 xe (ti I& thanh cdng 14 96,5%) va
k§ thudt Probabilistic Neural Network véi tép
huén luyén cd giam sat 48 nhan dang ky tw (ti
1§ thanh cong 13 89,1%). Ti 1§ thanh cong
chung dat 86%. Trén CSDL gbm 1334 bién
Sé xe.

O [5), tac gia st dung két hop 2 k¥ thuat la
gan nhin cho cdc thanh phin lién théng v
loai bo viing khdng mong mubn d¢é phit hién
bién s8 xe. M6 hinh mang neural truyén thing
két hop gial thudt lan wuyén nguoc 151 d& nhén
dang ky fu, ti 1¢ thanh cdng dat 92%. Trén
CSDL gdm 450 anh bién 56 xe cia Viét Nam.
0 (6], tic gia su dung k§ thuil Connected
component analysis dé phat hign bidn 56 xe (ti
1€ thanh cong 13 100%) va sir dung 2 mang
Probabilistic Neural Network. Mdt mang cho
nhian dang chi cai vd mdt mang cho nhian
dang chi 56 (ti 1& thanh céng la 92.5%). Trén
CSDL gbm 40 anh.
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G [7], thc gia st dyng k¥ thuit Fuzzy Logic
color rules d& phat hi¢n bién sé xe (¢ 1§ thanh
cong la 97,6%) va ky thuit Self Organized
Neural Network dé nhan dang ky ty (t 18
thanh cdng 1a 95,6%). Trén CSDL I 1065
anh bién s6 xe.

G [8), tic gis sir dung ky thuat Multiple
Interlacing dé phat hién bién s8 xe va ky thujt
Atificial Neural Network dé nhan dang ky t.
Ti 1§ thanh cong 13 95%.

] [9], tic gid si dung k¥ thudt Time-Delay
Neural networks dé phat hién bién s6 xe (ti 1&
thanh c6ng 13 100%) va k§ thudt support
vector machine ¢é nhin dang ky tr (ti I8
thanh cdng 1a 94,7%). Trén CSDL la 1000
video lién tuc.

3 [10], tic gia st dung ky thuit Otsu's
thresholding v column sum vector dé phat
hién bién s xe (ti 1¢ thanh cong 13 98,5%).
Ky thut Probabilistic Neural Network dé
nhin dang ky ty (ti 1§ thanh cong la 91%).
Trén CSDL t 260 anh bién 56 xe.

Qua nghién ciru, khao sat chung t6i nhin thay
ring chwa c6 bdo cho ndo vé xdy dung h§
théng LPR ct sir dung ky thudt phan doan
SCW két hop vé&i mang neural truyén thing.
Trong bii bdo ndy, ching t3i xdy dung hé
théng nhan dang bién s6 xe sit dung kg thual
Sliding Concentric Wmdows (SCW) [4] aé
phat hién ving chira bién s6 xe va phin doan
day ky . Két hgp phuong phép nhin dang
k¥ tix 1a mang neural truyén thing.

NGi dung ciia béi bédo: Phuong phap phin
doan SCW duge trinh bay trong phin I1. Hé
théng nhﬁn dang bién sb xe dugc trinh bay
trong phan III. Vige thuc nghiém duge trinh
by trong phén IV. Trong phin V ching thi
dua ra mpt 56 két ludn vi hudmg nghién ey
tiép theo.

PHUONG PHAP PHAN DOAN SCW [4]

Ky thuat phén doan 6 tén 12 cira sb trwgt
déng tam (Sliding Concentric Windows
(SCW)). SCW sir dung gid trj do lutmg théng
ké nhur 43 léch chufn hodc gi tri trung binh.
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Tt ca céc didm anh trong anh duge kiém
14n lrot. V&i mBi diém anh, ngudi ta kidin g,
sy tyong ddng vé gia tj do ludmg théng k¢
clia ¢ic ving lan cén. Thudt todn thyc higy
ciic budc sau day:

V&i mdi didm anh (x,y) trong anh I:

Tao ra hai cira sb dﬁng tam A va B c{ kich
thude (ZXI)x(2Y|) va (2Xz)x(2Y1) pixel
twong Ung. Bét ddu tir diém anh dau tién ols
anh (goc trén bén trai). Céc cira s& duge trinh
bay trong hinh 1(a).

Tinh toan phép do lwong théng k& trag
cira sb A vi B.

Kiém tra: N&u ti 18 ca cde phép da hudg
théng ké trong hai cia sb vugt qui my
ngudng duge thiét lap bo1 ngudi st dung, fil
cic dlem anh trung tam cila e s6 duge coi
thudc v& viing quan tim (Rol). Khi d5, gid i
diém anh tuong Wng (x,y) efa anh ké‘ qui
Ianp duge thiét 1ap hode 13 0 (khdng thuj
Rol) hode 1 (thude Rol) nhu sau:

oM
IMD(x,y)=0,1fE‘:-ST

inl,(x,y)=> M
I =Ll —=E>T
(5. 0)=hi M, >

& day, M 13 do lutng théng ké.
Hai cira sb trugt cho dén khi toan. b #nh
duge quét nhu hinh 1 (b). Céc tham so X X
Yi, Yy, T v_é\ M cé the tly chon theo ting ing
dung cu the.

Hinh 1, Hai cira 58 trigt déng fanmr Avi B
HE THONG NHAN DANG BIEN 50 XE
Trinh tw nhén dang bién sb xe duqc.trinh béy
trong bai niy bao gf)m ba phén Phu nén i
phat hign va tach bién sb xe. Phﬁn thir halh
phan doan cic ky ty trong bién sé xe. O
ciing la nhn dang ky ty. So @b hé théng nhin
dang bién s xe dugc trinh by trong hinh '
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Ach ¢iu Tich Tach ky
vio bién s6 tr

Nhan dang
ky tr

Hinh 2. S¢ d hé thing LPR
A.Phia 1: Tich bidn s8 xe
Phin ndy cé chic ning tich bién s tir anh
ddu vao. La qui trinh 1ién xit Iy anh gdm 4
bude: Phat hién ving chiéa bidn s6 su dung
SCW, mjt na anh, nhi phin héa, ghi nhin cic
thanh phin lién thong.
Budc 1: Phan doan vdi phuong phip SCW dé
phat hién nhanh cic viing c6 kha ning la bién
6 xe. Diu vio cho modul ndy li anh mdc
xam I;. Anh két qua I3 ank nhi phin Inp.
Kich thirdc cla 2 ctra sé ddng tim duoe chon
1a X,=12, Y;4, X;=6, Y,=2. Nguomg T=0.5
va M la gia trj trung binh.
Budc 2: M3t na anh 13 thue hién todn tr logic
AND gitra anh Iywp va dnh I,
L=0L0 Ianp

Buée 3: Nhj phin héa bing phuong phap
nguing thich nghi cuc bo Véi mbi diém
anh (x,y), xde dink etra 56 kieh thuée bxb.
Khi dé, ngudng tai diém (xy) 13 T(xy)
durge tinh nhy sau:
700y =mey) + 11+ (Z22 - 1)
Trong d6 m(x,y) v o{x,¥)la gia tri trung
binh va phuong sai. Trong bai nay chon
K=0.5, R=128 va b=10. Khi d6 két qui nhj
phén hda &nh L nhwr sau:

Lif L{x,y) 2T
L= {0 ifL(xy)y <7
Budc 4: Phin tich céc thanh phin lién thong
{Connected Components Analysis (CCA)) s&
quét todn b) anh va ghi nhan cho cée diém
anh lién thdng, myc dich 13 tach cée dbi trong
trong &nh. Giai thugt dwgc thyc hién theo 8
hudng cta mjt diém anh trén anh ohj phin,
Két qui t9a 4§ cila ching duge luu trif trong
ma trdn A.

B. Phiin 2: Phin doan ky ty

Phén nay dé tich ra c4c ving ky nr trong anh
bién s6 xe. DAu vio 1 anh két qui bién s6 xe
43 duoc tim thiy & phin 1 va toa d dwge
trit trong ma trdn A. Anh ndy dugc chuyén
dén mot kich thude 13 75x228 didm anh.
Ching t6i sir dyng phuwong phdp phdn doan
SCW dé tich timg ky tu trong bién sb. Cac
thong s6 cho clra 56 bén trong duge thiét lp
la X,=2, Y\=5 vk cia 56 bén ngodi X,=4,
Y,=10, Ngudng T=0.7 va M 4 gid tri trung
binh. Sau khi phin doan, cic adi trong c6 kha
ning 14 ky tu trong bién sb 58 duoe hru tris va
chuyén dén mang neural dé nhan dang ky ty.
C. Phin 3: Nhan dang ky ty

Sau khx phan doan, céde ky tw duge tach t
bién s& va tao thanh mét chudi ky tw. Chudi
nay duge duz vao khéi nhan dang aé tién
hanh nhan dang tiug ky tu trong chudi. Bé
chuén héa sb lidu ¢du vao cho mang neural,
ching t6i s dung ham chuyén la ham
sigmoid dwoc md 14 trong hinh 3:

Bx= l/(Nc‘)

Hinh 3. Ham Sigmoid g(x)=1/(1+¢”%
pé nhén dang, ching tdi s dung mot mang
neural truyén thing nhidu 1ép két hop thudt
todn hoc theo phuang phip lan truyén ngwgc.
Kién triic cha mang neural chia lam 3 phin: Lép
dit li¢u diu vao, (Gp 4n, lp dif ligu du ra. Kién
triic mang dwroc trinh bay trong hinh 4.

Hinh 4. MG hinh mang neural truyén tlufng
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Phin quan trong nhét véi mot mang neural Ia
trong sb lign két (mang neural didu chinh
trong sb ctia dir ligu ddu vao dé ¢6 duge két
qua theo diing yéu ciu). Cu tric mang neural
chiing t3i sir dung: Lop diu vao gdm 108 niit
twomg \ing véi 108 vector ddu vao, Lop &n
gdm 180 nit tuong tmg v6i téng sb tap hun
luyén duge sir dung (5 méu anh cho 1 trong
36 ky t), Lop ra gdm 36 niit dai dién cho 36
ky ty ¢6 thé c6 trong bién sé xe.

THUC NGHIEM

Trong phén ndy, chiing toi trinh bay mot s
két qua nhan dang bién sé. Chung t6i tién
hanh thue nghiém voi Visual C++, sir dung
thu vién OpenCV va chay thir nghigm véi
mét CSDL anh gdm 154 anh bién sé xe khéc
nhau cia Viét Nam. CSDL anh la nhitng anh
chup tr nhién trong diéu Kign anh sang, kich
thuge anh, khoing cich tir miy anh dén
phuong tién, 4 cao tir mat dat, 45 phan gidi
hinh anh la khic nhau. Két qua ti 1§ nhan
dang ding 12 143/154 dat 92.8%. Hinh anh
minh hoa hinh 5 va hinh 6.

Input Middle Layer

b
100 wnies Ionader

Hinh 5. Két qua thee nghiém

108 meter

30V-4497

Hinh 6. Két qua thue nghiém
Trong qua trinh thir nghiém da xdy ra cic
truong hop nhén dang khong chinh xdc. Qua
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qud trinh thuc nghiém, ching toi nhin thiy
két qua nhin dang sai 13 do qua trinh chuly
héa dit liéu ddu vao cho mang neural, ciing
nhur djc ta ddc trung ctia kY ty, qud trich hoe
clia mang neural dan dén nhdn nham cic ky
tw gin gibng nhau. Ké qua nhdn dang s
hinh 7.

Hinh 7. Két qua nhin dang sa
KET LUAN — HUGNG PHAT TRIEN
Ching t6i da xay dung hoan thién cong cy
dinh vj va nhan dang bién sb xe 6 15 véi by
dit ligu 154 anh. Phuong phép duge dé xuitli
su két hop cua 2 giai thuat: Phan dogn si
dung thugt todn SCW [4], mang neural truyén
théing két hop vai thudt tadn hudn luyén mang
la lan lruye:n nguoc. He théng hoéa duge cic ‘
budre dinh vi bién s6, tich ky ty va nhan dang |
bién sé xe. Tuy nhién, CSDL &nh ma ching
t6i thir nghiém la anh phia trudce cua xe 0 t,
trong nghién ciu téi ddy ching t6i s& khde
phuc két qua nhdn dang sai va thir nghiém |
trén mau anh 12 bién s6 sau cua 6 to tic
bién s6 vudng véi 2 hang chir.

Bai bdo nay duge 14i trg boi dé 1&i cdp co 56
ma sé T2016-07-11 cia Truong Dai hoe
CNTT&TT - DHIN
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A VEHICLE LICENSE PLATE RECOGNITION METHOD
USING FEED-FORWARD NEURAL NETWORK

Pham Thi Lien", Ngo Tht Lan Phuang, Tran Tuan Viet
Coliege 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 jdentification
is proposed, on the basis of a novel adaptive fmage segmentation technique (Sliding Concentric
Windows - SCW) and with a character recognition Neural Network. We tested with the algorithm
character rccognition using Feed Forward Neural Network (FFNN)) based on image data of

liccnse plate of Viet Nam.

Keywords: SCH, license plate recognition, Sliding Concentric Windows, connected component

labeling, character recognition.
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