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Chinese License Plate Recognition System Based on Haar Features

LIU Niansheng, ZHANG Jiahao
(School of Computer Engineering, Jimei University, Xiamen 361021, China)

Abstract: In this paper, a license plate recognition scheme based on Haar features is proposed. By using
the properties of Haar features with high reliability, low computational complexity and strong robustness, the
Chinese license plate images with noise can be accurately and quickly recognized. The proposed scheme is de-
signed and implemented in the open source environment of Python and OpenCV. The experimental results show
that the proposed scheme achieves a high recognition rate (94%) with rapid processing (0. 02 s for single
character, and 0. 63 s for an entire license plate) and strong robustness. The system can be applied to actual
intelligent traffic control.

Keywords: license plate recognition; Haar features; Chinese license plate; intelligent transportation sys-

tem
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Haar $7E 1] Haar - like $51F , i1 Papageorgiou 250 52 —4k Haar /NI (19I5 & T 42 H SR 1Y
FITF BARKIN , Viola 51 FEtIEAS T 42 H A AL 2 BUR L P 5T Haar FRAEAY 735 S, Lien-
hart 25" XA AFAEXT Haar F50F PEREAT TR,
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Fig.2 Cascade of classifiers with N stages based on Haar features

< . . Loading the license plate Is the recognition
Segmented license plate Loading Harr character image to be Harr cascade complete
character image cascade classifier recognized classifier
- . INZR AR , s
SV B2 IR HarrZ ||| | e R
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FIFE B &% KA TG4

4

Output recognized
license plate characters

T AR A N}exl li{:en.se platle
ey character image to
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3 Haar &BL 5> KM F R F FFIR AR 2
Fig.3 Procedure of license plate recognition with Haar cascade classifiers
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J A SR R G AN, AP OSCERRA RS — 80 440 mm x 140 mm, AR H T HEL | B
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Fig.4 Example of a Chinese license plate recognition
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Tab.1 Accuracy rate of recognition based on the Haar features for Chinese license plates

20 5| Group 1 2 3 4 5 A3t Total
ZEFES I 524X Number ofChinese license plates to be tested/ > 60 60 60 60 60 300
TEITRINEL Successful recognition number/> 56 56 57 57 56 282
RGIHERE R Accuracy rate/ % 93.3 93.3 950 950 93.3 94.0x0.9

A5 AL UM T RN IR 2 R, — 5T, WERMMRBIMER SR LE, AJ7
RIEHEA TR ET 2K, B2, ALMD - YOLO, Application — Oriented 1 3L — LBPs {H 51 i 2
A SEIR A AR A W SO R R, MR SCAE R B SRR E SO R R MERS 22, 3R D RO
B 7L & S SCFRERIBTRLA L FAh, B2 T 40 DT (AR GA36 - 2014 A A RILFE LN 45
FAARIEE) , JF HHC o 2 R 22 $0DU 7 B 45 0 e 9 SO BB BT R B07 1 IR S i B S e A 22, N
P, FLAE, NMDUFAER I R B 2 2 07, RSB ) B, R
SRA Ty SR SR BT Y CPU AN 5 APt S BB R A 1y, (H B 9 A b B3 i) 8] 400 2 e Y, 3%
ST Haar $RAEJ7E BATHRE 2B/ | PUNSEMPESF AR R, HOBOE & T SCERAAF R

F2 EMAERHFENEEZEEEEER
Tab.2 Comparison of main performance index for five different recognition schemes

PR Aab PRI ]

JTE Method Accuracy rate/%  Processing time/s CPU
Neural Networks'™’ 90. 00 1.10 PowerPC RS64 11T 450MHz
ALMD - YOLO'™ 97.38 0.67 Intel (R) Core(TM) i7 —2600
Application — Oriented'"’ 93.00 ~94.00 - Pentium Dual Core 2.4 — GHz
3L - LBPs' "™ 98.56 1.82 Intel(R) Core(TM) i5 -4210 U
7R3 Harr feature ( this paper) 94. 00 0.63 Intel(R) Core(TM)i7 —4710MQ

UilH . ALMD - YOLO. Application — Oriented I 3L — LBPs BYTRBIAERA 2R IEAE XS 420, AR 42

Note: The accuracy of ALMD — YOLO, Application — Oriented and 3L — LBPs is for English license plates, not for Chinese ones

AT REAAB G, X4 RN SR AU, BV B b 4 Al TR, 20047
BEFIEOL, SEMTAF BTG5 . BRSO, ARG RO ER N EE R, RSB
AR, AR S PR, XSPAERREURL . Z280F T TmiRiEEE . pOL . BRI | ST AR 4
B RAER RIS, HRE SRSt U 4
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Tilting and parallel license plate images License plate image with dirt and dust problems

) FB T HE B8 Ze i i) 4 d) AR AT O ) 7 R

Out-of—focus license plate image License plate image with high speed

e) BT B4R

License plate image at the night light

B5 SHFETHHIXFEMIRZ
Fig.5 Chinese license plate recognition under complex environments
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