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Abstract. The evolve of neural networks algorithm into deep learning convolutional neural networks seems
like the next generation for object detection. This algorithm works has a significantly better accuracy and
did not tied to any particular aspect ratio. License plate and traffic signs detection and recognition have a
number of different applications relevant for transportation systems, such as traffic monitoring, detection of
stolen vehicles, driver navigation support or any statistical research. An exponential increase in number of
vehicles necessitates the use of automated systems to maintain vehicle information. The information is
highly required for both management of traffic as well as reduction of crime. Number plate recognition is an
effective way for automatic vehicle identification. A number of methods have been proposed, but only for
particular cases and working under constraints (e.g. known text direction or high resolution). Deep learning
convolutional neural networks work well especially in handles occlusion/rotation better, therefore we
believe this approach is able to provide a better solution to the unconstrained license plate recognition
problem.

1 Introduction
License plate recognition is a well-known image
processing technology, which may collect license plate
information after capture and analyze the target
transportation’s plate. In this era license plate
recognition technology normally will be used in security
platform such as finding stolen cars, traffic monitoring,
or other function like Toll/Parking fee payment,
navigation support and so on. [1]
LPRS (License Plate Recognition System) may
accurately analyze the license plate with nearly 100%
success rate with constrained license plate, but
unconstrained license plate will affect the analytic result
such as broken license plate, low resolution, bad weather
or low light environment [2]. Fig. 1 showed the
examples of unconstrained licence plate in difference
circumstances.

Fig 1. Unconstrained licence plate
To improve this kind of analytics, Convolutional Neural
Network will be used in this article. Convolutional neural
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network model as well as neocognitrons known as one of
biologically inspired models, have been used for pattern
recognition tasks such as face recognition and
handwritten numeral recognition [3].
License plate recognize nowadays having high
accuracy under constrained dataset, but not all technique
may fully recognize the unconstrained license plate, it
may affect the result of statistic and wrong recognize the
license plate which may decrease the effectiveness of
surveillance system. Deep learning convolutional neural
networks
work
well
especially
in
handles
occlusion/rotation better, therefore we believe this
approach is able to provide a better solution to the
unconstrained license plate recognition problem.

An exponential increase in number of vehicles
necessitates the use of automated systems to maintain
vehicle information. The information is highly required for
both management of traffic as well as reduction of crime.

3 Finding
This section will focus on the common process of car plate
recognition, and based on different techniques use to
increase the adaptability by using a suitable technology or
theory.
As an example of recognition process, when a picture
taken from the camera and pass the image frame to process,
system will try to improve the quality of images by remove
shadows and remove noises in the image. Projection
scanning will be made to identify the license plate location
before extracting the character from the license plate image.
The process will be continued by using effective technique
to recognize the license plate letter.
There are some bottlenecks in unconstrained
environment during pre-processing. Hardware may be one
of the major problems in unconstrained environment,
regular camera unable to capture clear image due to some of
reasons like resolution, filter, fps, infrared support and so
on. Fig. 4 showed the difference between the License Plate
Capture (LPR) Cameras and regular camera where later
recorded a blur image.

2 Challenge and Objectives
There are few challenges need to face and overcome it in
case to improve the accuracy of detection. Basically
there are five steps of process to analyses an image and
detect the character.
First we need to acquire an image from the camera,
in unconstrained environments a bad images may affect
the next step processing and accuracy. There are few
constrained environments like raining day, camera lens
irradiated by car head light and long light environment
which may get an unclear image and affect the result of
analysis. To overcome the problem we need to develop a
way to cuts down the light reflections of rain or head
light.
In pre-processing process, we need concern about the
image quality, shadows, and noises and solve it by image
masking and binarization. Since all image source has
been tuned to perfect condition we may start to focus on
license plate detection.
The license plate position may be different on
vehicle, motorcycle and lorry. A right camera position
may detect the car plate by using horizontal or vertical
segmentation. System will segment character correctly
before analyze the character by tilt correction and restore
the original scale and shape.

Fig 4. Difference between LPR Camera & Regular Camera
Besides, the result will also be affected by different
weather or different environmental factor like raining day,
foggy and smog.

Fig 2. Extracted License Plate [4]

Fig 3. Segmented Characters [4]
After all things are done, we will use convolutional
neural network to analyze the pattern of character and
number and developing a way to tuning the accuracy of
recognize.
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Beside this, there is a technique which called Fuzzy
Discipline, author framed some rules to explain about the
License Plate and gave some membership functions for
fuzzy sets – “bright”, “dark”, “bright and dark sequence”,
“texture” and “yellowness” to obtain the horizontal and
vertical plate positions. Improved Bernsen is used to
analysis image with 2 ways, one is detection of white frame
and another one is detection of black characters. White
frame is detected using CCL technique and it is sensitive to
the edges. There’re some other similar technique which
called Vertical Edge Detection and Hough Transform with
Counter.
Beside the License Plate Detection Technique, there are
few method which used to recognize the character which
called Character Recognition Method. Seven of these are
commonly used in industries field which are Artificial
Neural Network, SO Neural Network, Probabilistic Neural
Network, Support Vector Machine, Template Matching, and
Hidden Markov Model.
In our research, we focus on Convolutional Neural
Network. This network is inspired by biological processes in
which the connectivity pattern between neurons is inspired
by the organization of the animal visual cortex. It use a
variation of multilayer perceptron designed to require
minimal pre-processing. It also known as shift invariant or
space
invariant
artificial
neural
networks
(SIANN).Equations should be centred and should be
numbered with the number on the right-hand side.

Fig 5. Pre-processing bottleneck in unconstrained
environment. (Rainy Day). [5]

4 Conclusions
Since license plate recognition is a well-known image
processing technology, but it seems uncommon product due
to high cost of hardware, installation and maintenance fee.
This research is going to explore the possibility to achieve
low cost device and improve the technology which may
suitable using under unconstrained environment. And this
research uses Convolutional Neural Network as character
recognition method for self-learning purpose to effectively
analyze car plate in Malaysia.
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