wfﬁ-’ffh?f*l'?

COMPUTER SCIENCE

EEFESH&&tEEE&CNNHgE%‘-:KiﬁEHEﬁ%Uﬁﬁ
W, BN, EXEF, BB TEE TR XEY, FREE

5IAEX

WmEE, RID, EXREF, BXE TEEE TOR XNEX, BFEE ETHHEGEERCNNNSERRIEE
MERBIETA]. ITEARIE 2024, 51(6A): 220200162-7.

YANG Xiuzhang, WU Shuai, REN Tianshu, LIAO Wenjing, XIANG Meiyu, YU Xiaomin, LIU Jianyi, CHEN
Dengjian. Complex Environment License Plate Recognition Algorithm Based on Improved Image

Enhancement and CNN [J]. Computer Science, 2024, 51(6A): 220200162-7.

BUXEEE (BERXINE IE JEREENE)

Similar articles recommended (Please use Firefox or IE to view the article)

E AP ZAl B A/ D RN AR R AIGIE

Study and Verification on Few-shot Evaluation Methods for Al-based Quality Inspection in Production
Lines

HEHRIE, 2024, 51(6A): 230700086-8. https://doi.org/10.11896/jsjkx.230700086

EFBERTHICNNHEMARRMAFIHRIE B KT5E
Literature Classification of Individual Reports of Adverse Drug Reactions Based on BERT and CNN

HEHRIE, 2024, 51(6A): 230400049-6. https://doi.org/10.11896/jsjkx.230400049

DUWe:BiZSRAAER AT EE We b BN AR
DUWe:Dynamic Unknown Word Embedding Approach for Web Anomaly Detection
HEHEIE, 2024, 51(6A): 230300191-5. https://doi.org/10.11896/jsjkx.230300191

WiCare: —HIEEARTUAIE AW RA R s 2
WiCare:Non-contact Fall Monitoring Model for Elderly in Toilet
HEHEIE, 2024, 51(6A): 230700044-8. https://doi.org/10.11896/jsjkx.230700044

REZIRTlaaSEHERERVEENHRERE
Research Progress of Anomaly Detection in laaS Cloud Operation Driven by Deep Learning

HENRIE, 2024, 51(6A): 230400016-8. https://doi.org/10.11896/jsjkx.230400016


https://www.jsjkx.com/CN/10.11896/jsjkx.220200162
https://www.jsjkx.com/EN/10.11896/jsjkx.220200162
https://www.jsjkx.com/CN/10.11896/jsjkx.230700086
https://doi.org/10.11896/jsjkx.230700086
https://www.jsjkx.com/CN/10.11896/jsjkx.230400049
https://doi.org/10.11896/jsjkx.230400049
https://www.jsjkx.com/CN/10.11896/jsjkx.230300191
https://doi.org/10.11896/jsjkx.230300191
https://www.jsjkx.com/CN/10.11896/jsjkx.230700044
https://doi.org/10.11896/jsjkx.230700044
https://www.jsjkx.com/CN/10.11896/jsjkx.230400016
https://doi.org/10.11896/jsjkx.230400016

. 25 & http: /www. jsjkx.
Vfﬁ:m*{‘? ttp:// isj com

COMPUTER SCIENCE DOI:10. 11896/jsjkx. 220200162

ETHHEKRIEER CNN WEXMEFHIRANEE

BFEE ® M FEXEF EBEXE WEER TR ONEX BEE
1 FMMEKRFRELEFK I 550025
2ENUERFABENAEE2FFR(EHAKE LB ¥R  F M 550025
SHMMAERFAMNEERFAAGEELLHE K 550025

(1455136241 @qq. com)

W E HABBRRANFREFIEREEEMN LRI TOEM, LT ERNRFHHELEK, K0T E BB LA,
B RBEA, ATH, X PRET—AEATRHAAGERERLCNNWAELREEMANL X, AL, L2468 /FBRGTH
R AR ACE A b X F A ST L LR THERABLERTALE B RER BT — RS EH LM/
Folk g RERFEGEMR R AT X @I IAMABCT RARXEC I LA TEROR B REMELELEBAVE M LA
B AFERNERFFRAN, FRERAN TRAFRAXPAN L LA THAREBOER A S ELRAREFER R R
AR EH 86.04% . B W E % 82.60%.F 1A 84.29% . A FI A B B AL B LRI T47.29% .38 SSD F =R AT
24.73%,% YOLO H =38 T 26.37% .36 YOLOv3 #9F T 17.15% ., AR F =6 A L L2 E&IK. BT 23R
ERRAN Tk I RR F I EEMRF AR AR R RA WA E RN, LA L@ R al,
KEEWR: FMpin s BRE R REF I A R0 FERAE

REESES TP391

Complex Environment License Plate Recognition Algorithm Based on Improved Image
Enhancement and CNN

YANG Xiuzhang' , WU Shuai' , REN Tianshu' , LIAO Wenjing' , XIANG Meiyu® , YU Xiaomin® , LIU Jianyi' and CHEN Dengjian'
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2 Guiyang School of Big Data and Finance, School of Big Data Application and Economics,Guizhou University of Finance and Economics, Guiyang
550025, China

3 Guizhou Key Laboratory of Economics System Simulation, Guizhou University of Finance and Economics, Guiyang 550025, China

Abstract Traditional image recognition and deep learning models are difficult to detect license plates in complex environments.
Their scene applicability and accuracy are low,which seriously threatens traffic safety and affects the development of intelligent
transportation. This paper proposes a complex environment license plate recognition algorithm based on improved image enhance-
ment and CNN. First,after calculating the average gray value of the target image,we use the ACE algorithm and the dark channel
prior dehazing algorithm to perform image enhancement on the license plate dataset in complex environments. Then, a license
plate area localization algorithm that combines the key features of color and the peak is proposed,effectively locating the license
plate area by eight-core steps in a complex environment. Finally,a five-layer convolutional neural network model is constructed to
recognize the license plate character. Experimental results show that the proposed algorithm can effectively identify the license
plates of vehicles in complex environments. The precision of the algorithm’s license plate area location in complex environments is
86. 04 % »the recall is 82. 60% ,and the F;-score is 84. 29%. Among them, the F;-score of the proposed algorithm is 47. 29%
higher than the traditional image processing algorithm,24. 73% higher than the SSD algorithm,26. 37 % higher than the YOLO
algorithm and 17. 15% higher than the YOLOv3 algorithm. At the same time, the time complexity of the proposed method is low,
and it belongs to a lightweight license plate recognition method. Also.it can eliminate noise and realize license plate character re-
cognition. Therefore,it has specific application prospects and practical value and provides a theoretical basis for intelligent trans-
portation research.

Keywords License plate recognition, Image enhancement, Deep learning, Complex environment, Intelligent transportation
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Fig. 1 Overall framework of license plate recognition algorithm in complex environment based on improved image enhancement and CNN
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