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Abstract  

 

Abstract—This paper is based on the object detection network in deep learning and implements a real-time license 

plate detection method. This paper uses the YOLO object detection network and combines image data with license 

plate information to train the network. The network locates and recognizes license plate images. It can identify the 

license plate information of the vehicle according to the output of the network. The network can accurately identify 

the character information of the license plate, which can provide a reference for the development of intelligent 

transportation systems. 
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Ⅰ. Introduction  

Intelligent Transportation System(ITS) plays an 

important role in stolen vehicle tracking, traffic 

monitoring, speed limit enforcement, automatic 

parking, etc. [1], [2]. The main problems of license 

plate recognition technology include license plate 

positioning and character recognition. 

For license plate positioning, currently commonly 

used technologies are divided into two categories: the 

first one is based on feature extraction methods, and 

it can be divided into methods based on grayscale 

features and methods based on color features. The 

second one is based on machine learning methods. It 

can also be divided into methods based on pattern 

recognition and methods based on deep learning. The 

method based on color features [3] cannot correctly 

locate the license plate image affected by lighting [4], 

low resolution, and unclear.  In this case, the method 

based on color features will have the problem of 

incorrectly locating the license plate. The grayscale 

features of the license plate area contain enough 

information that can be used for license plate 

positioning, but the license plates based on grayscale 

features The positioning method requires a lot of 

calculation time. The license plate positioning method 

based on pattern recognition [5] is trained on the 

training set, and then the pictures of other license 

plates are detected. Türkyılmaz et al. used the neural 

network to classify the color of license plates [5]. For 

license plate positioning, this method is difficult to 

distinguish areas with similar license plates. In recent 

years, with the advent of the era of big data and the 

improvement of computer computing capabilities, deep 

learning has achieved great success in the target 

recognition, mainstream target recognition Framework 

includes Faster R-CNN [6], YOLO [7].  

 

Ⅱ. Technical Approach  

A. Data collection  

We collect 4057 images. Of these images, 3586 

images are training data, and 398 images are 

validation data, and the remaining 73 images are test 

data. 

B. YOLO network architecture details 

The YOLO network thoroughly implements the idea 

of using direct regression to obtain the current objects 

and object categories that need to be detected. It was 

first proposed by Redmon J and Farhadi A in 2015 [7]. 

In 2017 On CVPR, Redmon J and Farhadi A have 

successively proposed YOLOv2[8], YOLOv3[9].  

The YOLO network first divides the input picture 

into S×S grids. If the center point of an object in the 

image falls within a certain grid, the grid is 

responsible for predicting the category of the object, 

as shown in Figure 2. Each grid will predict B 

bounding boxes and their confidence scores, and C 

category probabilities. Four values are x, y, w, and h 

which are used to represent the position of the 

detection frame. The YOLO object detection network 

uses a one-stage strategy. Compared with the 

traditional two-stage neural network object detection 

network, YOLO does not need to do the candidate box 

extraction step and directly return to the object 
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position and category. It greatly reduces the detection 

time and can achieve real-time parking space 

detection sexual requirements. 

 
Figure 1. YOLO Network 

 

Ⅲ. Results and Conclusion  

We trained 200 epochs. The loss value is 25.12. The 

loss curve is shown in Figure 3 and the final test 

result is shown in Figure 4. 

 

 
Figure 2. Loss curve 

 

Accuracy is the simplest and effective method to 

evaluate the result. The accuracy of the results has 

reached 93.5%. There are 511 characters in the test 

set. 478 characters are detected correctly, and 25 out 

of the 33 wrong ones are Chinese characters. 

In this paper, we show that the YOLO network can 

obtain effective results for the challenging task of 

large crowded character recognition. However, the 

recognition process of complex Chinese characters 

needs to be improved. In the future, this technology 

can be applied to smart transportation. 

 

 
Figure 3. Results display 
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