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[Abstract]

With the recent development of intelligent transportation systems, car license plate recognition systems
are being used in various fields. Such systems need to guarantee real-time performance to recognize the
license plate of a driving car. Also, they should keep a high recognition rate even in problematic
situations such as small license plates in low-resolution and unclear image due to distortion. In this
paper, we propose a real-time car license plate recognition system that improved processing speed using
object detection algorithm based on anchor-free method and text recognition algorithm based on
Convolutional Neural Network(CNN). In addition, we used Spatial Transformer Network to increase the
recognition rate on the low resolution or distorted images. We confirm that the proposed system is
faster than previously existing car license plate recognition systems and maintains a high recognition
rate in a variety of environment and quality images because the proposed system’s recognition rate is

93.769% and the processing speed per image is about 0.006 seconds.
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II. Preliminaries

1. Related works
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Fig. 1. Structure of Existing Car License Plate Recognition System
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1.1 License Plate Detection
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1.2 License Plate Text Recognition
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Fig. 2. Text Area Segmentation
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III. The Proposed Scheme

1. License Plate Detection
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Table 1. License Plate Detection Model

Input Size Params(M)

256 5.03 2.42
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i :
) 1
Layer Type Parameters
. . Input 94x24 pixels RGB image
Samphng grid TQ(G)E (‘):}F:q‘ %KO] U]Eoﬂ H.Q.Qoﬁ (‘)5'1‘ Convolution #64 3x3 stride 1
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Z—]- %Oé L‘"E%]iﬂ H‘jiud- Og}b} %%—]’ Oﬂ}\]i EOE]T/—T\—E’} MaxPooling #64 3x3 stride (2,1)
Small basic block #256 3x3 stride 1
Small basic block #256 3x3 stride 1
Ty (G) MaxPooling #64 3x3 stride (2,1)
\ Dropout 0.5 ratio
AD>r T Convolution #256 4x1 stride 1
b?')b o g Dropout 0.5 ratio
] y 751 Convolution #class_number 1x13 stride 1
Ay [123%4568]
.\j\"\q' Table 3. LPRNet Small Basic Block
b g Layer Type Parameters/Dimensions
Input wipt Input C;, x H x W feature map
Fig. 3. License Plate Transform Convolution #C’O,ut/A 1x1 stride 1
Convolution #C, /4 3x1 strideh=1,padh=1
3. License Plate Text Recognition Convolution #C,,./4 1x3 stridew=1,padw=1
Hom A QA HAA = e Yo ZAHE Convolution #C,,; 1x1 stride 1
A5t} LPRNet[19]& @F0] CNNoz2ul =Xkshy & Output C,.: x Hx W feature map
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4, Dataset
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Fig. 4. Korean Car License Plate

4.1 License Plate Detection Model
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4.2 License Plate Text Recognition Model
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Fig. 5. Dataset Pre—processing

IV. Experiments
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Table 4. Experiment Environment

0s Windows 10
CPU AMD Ryzen 5 5600X
GPU NVIDIA GeForce RTX 3060
RAM 32GB

Deep learning framework Pytorch 1.8.0

1. High-Resolution License Plate

DIAE AHEA ST A ARoINE J1E AHEAL
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CRNN(Convolutional Recurrent Neural Network)[21]
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Table 5. High-Resolution Car License Plate Recognition
Experiment Results

Algorithm Accuracy (%) Speed (s)
CRNN 92.0 7.966
LPRNet 94.19 0.561
LPRNet+STN 94.55 1.079
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2. Low-Resolution or Distorted License Plate Table 7& Yo A} Q1A &ty2]= 02 [ PRNety}t
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V. Conclusions
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2.1 License Plate Text Recognition Model

Table 6. Low-Resolution or Distorted Car License
Plate Recognition Experiment Results

EX- ﬂEL 2006 7H7ﬂ A U AFsAF WSk

Algorithm Accuracy (%) Speed (s) oo s N
YOLOX+CRNN 65.409 414 ABE ZPohe AU ALSA HeHE QAT o Qe
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