71&o]d MEdg X 842 M

718w

e

Efficient License Plate Recognition Method for Inclined Plates
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ABSTRACT

This paper presents novel methods of recognizing license plates of passing vehicles outdoors. In particular, the proposed
method is much robust for inclined plates caused by the changes of camera placement. To acquire fine images of quickly passing
vehicles under a wide range of illumination conditions, we developed a sensing system having superb characteristics. We expanded
the dynamic range and eliminated the blurring of images of fast moving vehicles by synthesizing a pair of synchronized images
with different intensities. Furthermore, to extend the flexibility of the positioning of the TV camera, we propose a recognition
algorithm that can be applied to inclined plates. The performance of the integrated system was investigated on real images of
vehicles captured under various illumination conditions. The recognition rates of over 99% (conventional plates) and over 97%
(highly inclined plates) shows that the developed system is effective for license plate recognition.

HEw Y, WERsE, CCD7v

.M B 3
Z

Ao 7t F43] F74ge) wet JFL o4y FUA AEHAANL 2aTHE %lt}. oo H}\: x}%*
1252 23829 AEAS fE F o HIER A #Y AT AFFENAM




FRHIHRFAR=EA] ATH A4S

W3R F2, Eﬂix&«l 378 283 74 53 o
ks 2o 2 AF=HATHI2)B]4IB)6). BE
B A ANzde P zAE Y 2B X
stoll A Hage] d4E F8Y 5 Aok &H, w
2 52 Aurte AP A= dEE VS
A F ojodtt. o|gE EAE AN A%
71& wHoze g MESE(4:1/1000%)E
zdste P93 A9 P2 go] LAY =9
& AHgske] Wel ¥rlE mAse Wy Fol ok
asy olElg PSS MW AHE AT FAH
A Azdg FAstE oM Alx’e] AX: H
L5 Wol =& Yol stk Wy o} Z& FA
g sAs] A8 B =Fe 44 874 A
g3 gol IHAHoR A HMIWS A4she=
S Agen.

AA, € 433 HAE FE34UA olFse 2
FoldisAE dgstA HzagddgE 72 & + 3
= ¥y

4, AatA 71&oid WHEae
g+ e P

gygAdog o])\]

. S EOIA, AJAH

2.1 A3 RN lojA o] AR

Hrel &4 glo] AAx 2ol HEHe] FAE
Tasted 27 493y W E dig 15¢10* od
/m2olt}, Wb migH ez 300~5009 5ty W
g 7H4 7129 CCD 7tvjate 878 e 248 7§
&vlols REAgsith =8 10kmhe] £52 5343}
E A 39, 39 94 dAEY] A8 gaFe.
2 Q7HE MY £5E 1/600x B} watol &
ot aglm JAE 58 Hole wWawe] AL CCD

shdlekel Agatel AgA fAd W g2 9E
o Wzwe 444 95y £33 98Ye £

b= AF el d@ sivieel 7127] e o
A "ok 291e A5A AER A4 Axd
9% Wzl me WsH Iue 42 nET

22 A% WTRAY 29
2 ERA AET BAANLYE UE
3 A2 OE =% =7 seA, F oel CCDE

834

2 A 22F ¢ 49 94 zFad, 2o 4
Hen ge 9%d WAd 94 A% & AN
A wEway A2del delg 29 200 dehy
ik,

g 1. Fid|ate] ¢ xjol wE HSE Yael xio]
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Fig 2. The principles of the proposed sensing system
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Fig 3. The structure of the developed sensing system
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Fig. 5 Examples of images captured by the developed
sensing system and conventional camera
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Fig. 6 Prototype system for recognizing license plates
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Table. 2 Experimental result
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