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lllegal Parking Number Recognition Technology using Deep
Learning Algorithm Based on Drone Image
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Abstract

Recently, the problem of illegal parking and stopping caused by urban development has
caused enormous human and property damage by obstructing the traffic flow in case of fire
or emergency patients. In this study, in order to improve this problem, a study was
conducted to recognize illegal parking car numbers using a deep learning algorithm based on
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drone images. First, 50,232 vehicle numbers of various types were constructed as learning
data, and the vehicle and license plate areas were identified using the Single Shot
Multi-Detector algorithm. In addition, we developed a data expansion algorithm that
formalizes inclined or twisted license plates for optimal anchor box and deep learning
algorithm application. And finally, an anchor box creation and deep learning-based vehicle
number recognition technology were developed. In this study, a program that can
automatically recognize vehicle numbers using C++ and C# languages in the Visual Studio
2017 environment was also developed to effectively support illegal parking and stopping
enforcement work. In addition, the self-tested vehicle number recognition accuracy was very
high at 99.4%. For the recognition of illegal parking and stop car numbers, six routes in
Jeonju were selected as a representative. And image data by resolution were constructed
through drone photography. As a result of analysis through a deep learning algorithm, 62
out of 64 illegally parked and stopped vehicles were recognized, ensuring a high accuracy of
96.9%. However, about 1.6% of the total training data showed a limitation in not being able to
recognize vehicles on the route where the three-digit license plate was relatively insufficient.
And in future studies, it is necessary to improve the accuracy by securing many learning

materials.

Keywords : Deep Learning Algorithm, Illegal Parking and Stopping, Drone Image,
Convolution Neural Network
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