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Abstract

Aim : Innovative novel automatic number plate detection of damaged vehicle number plates using
machine learning algorithms and improving the accuracy of recognition using genetic algorithms.
Materials and methods : Two sample groups using 237 images are used as the sample dataset,
which is tested at 80% for G power with t-test analysis. To improve the accuracy of recognizing the
number plates of the vehicle, the genetic algorithm is proposed and compared with the edge
detection algorithm. Results and Discussion: Test results prove that the genetic algorithm has an
average accuracy of 91.05%, which seems to be better than the edge detection algorithm’s accuracy
of 90.02%. Since the significance is around 0.46, there appears to be a statistically significant
difference among the study group with (p< 0.05). Conclusion: Recognition of humber plates of a
vehicle using novel genetic algorithm can have an effect of detection of violation by road side CCTV
cameras.
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INTRODUCTION

Smart number plate recognition system uses the optical character recognition to perform
image processing and machine learning algorithms to identify the owner of the car. It has
become the most researched topic because of the increase in the number of cameras at
every corner and road for effective monitoring (Dalarmelina et al. 2019). Smart cities and
industry 4.0 are increasingly making the world highly connected and hence detection of a
car using number plates can help Smart Parking System, Voiations, and provide owners
information. (Lubna, Khan, and Mufti 2016). Number plate detection using Genetic
Algorithm (GA) plays an important role in image processing for finding the boundaries of
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an image recognition in an image (Israni and Jain 2016) and machine learning. Traffic
management, monitoring vehicles at restricted zones, Intelligent parking system, toll
payment and processing system are some of the important applications that can be used
for this number plate identification system (Shreyas et al. 2017). Character segmentation,
character image recognition, plate localization, connected component analysis and texture
analysis are some of the other important application domains where the number plate
detection system is proposed to find enhancement (Unnikrishnan, Romeo, and Rawther
2016).

The existing system of number plate image recognition is one of the most widely used
research domains in the field of industrial automation and automobile industry. Deep
learning algorithms have started to contribute to accuracy even if there is a level of
damage and lack of visibility. Google Scholar has around 1400 papers since the 1990s and
the Web of Science journal has around 300 papers contributing to this domain. Recently
genetic algorithms and edge detection algorithms are getting improved results (Slimani et
al. 2019). Detection and localization of vehicle number plates by generating the hypothesis
and adaptive threshold for increasing the robustness has got accuracy (96%). (Prakash et
al. 2017) proposed a non blind image deblurring machine learning algorithm for restoring
the sharpness and edges of the images. (Saleem et al. 2016) proposed a vertical edge
detection algorithm for detecting the edges of the vehicles and finding the discontinuous
in gray scale images with an efficiency (84.8%). (Ha and Shakeri 2016) in this paper
proposed a canny edge detection algorithm for localising the location of the vehicles for
building the strong robustness by removing the noise and got an accuracy (84.28%).
(Panahi and Gholampour 2017) proposed a methodology for detecting the vehicle number
plates based on character image recognition and character segmentation and got an
accuracy of 97% and this paper is mostly cited by 35 articles for detecting the number
plates based on various weather conditions. Due to high computational cost genetic
algorithms are not used frequently, however the concept has the ability to segment images
depending on the stable colours. It identifies plates and non plate regions and defines
shape rules(Al-Shemarry and Li 2020). Real time implementation using hardware platform
tested for datasets of persian licence plates with varying degree of variety of vehicle
conditions (Nguyen, Nguyen, and Chung 2015).

MATERIALS AND METHODS

The study setting of the proposed work is done in Compiler Design Lab, Saveetha
University. The number of groups identified for the study is 2. Group 1 is a genetic
algorithm and group 2 is the edge detection algorithm. The sample dataset taken for
each group is 237 and the total dataset is divided and iterated 5 times through the two
algorithms (D. Kim 2014).

Genetic algorithm is a natural processing algorithm, it is an optimization technique used
in number plate detection systems. It enhances the input image with traits and recognizes
each character one by one.

The edge detection algorithm is proposed for detecting the edges of the vehicle number
plate. The input image is converted from RGB to Grey form by removing the discontinuous
in grey scale images; this algorithm is also used for building the strong robustness by
removing the noise in an image. A sample of the dataset with various attributes are
presented in Table 1. There are totally 237 images that are considered as sample training
data set images useful for the proposed genetic algorithm in detecting the damaged
number plates.

Software tool used for detecting the accuracy rate of damaged number plates using
python programming language. Hardware configuration was Intel core i5 (2.70 GHZ)
processor with 8 GB RAM and 64bit 0OS, x64-based processor system. The Software
configuration was the Windows 10 operating system. The data was pre-processed after
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importing the dataset by removing noises. The dataset was splitted into two parts as
training labels and testing records. The genetic algorithm and edge detection algorithms
were evaluated with respect to training labels and testing records, the required parameter
accuracy percentage was calculated.

Testing Procedure for Number Plate Detection using GA

To start with testing first import the dataset consisting of images.assign train labels to the
data and get test tables for testing the images. Testing procedure starts with giving input
image from the cars dataset downloaded from Kaggle website. The input image is
preprocessed which enhances the input image making the image suitable for next level of
processing.The input image is enhanced using the gaussian filter as shown in Fig. 1, by
using this process the characters in the number plate becomes clearly visible without any
other objects.

In preprocessing the number plate, the binarized image is converted into grey scale images
by removing the noise which is shown in Fig. 2. By using these contours the image of the
car's number plate should be shown by applying ratio and the rotations. Character
segmentation is an operation that divides the image into subimages by dividing each and
every character in the number plate, finally detecting the characters in text format as
shown in Fig. 3. In Character recognition the characters are recognized by aspect ratio in
the number plate, after finding the characters one by one it is used to check whether they
have the same number plate or not.

Pseudocode For Genetic Algorithm

Lett = 0;
Create an initial population p(t);{calculat
Evaluate population p(t);{calculate the fitness function for each individual }
while not termination do
p(t) = variation[p(t)];
Evaluate population [p(t)];
p(t+1)=apply genetic operations;{Next generation.}
t=t+1;
end while

Edge Detection Algorithm

Testing Procedure for Number Plate Detection using Edge detection algorithm
Step 1 Import the image from the dataset downloaded from the kaggle website.
Step 2 Preprocessing the images and using them to enhance the edges of the image.

Step 3 Smoothing the input image by removing the noise without removing the original
edges of the image.

Step 4 Detecting the enhanced edges by applying gabor filter techniques.

Step 5 Localization of the edge pixels for determining the exact location of the image.
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Pseudocode for Edge Detection Algorithm

Define the edge
#processing section
For all height i and width j pixels in range
Extract pixel values of
Top and bottom
Left and right
Top_left and top_right
bottom _left and bottom_right
Extract differences
Differences 1=top-bottom
Differences 2= top-right
Total difference= difference 1+ difference 2
Total difference=normal(total difference)+intensity
Extract pixels of the image
image_pixel=image[i,j]
Extract edge_image
Edge imageli,j]=image_pix*total difference

Statistical Analysis

This innovative damaged number plate detection system was tested on 237 car images.
Each image is different in its length and also the environment conditions. Cars number
plates used for detecting damaged number plates collected from kaggle website and the
dataset is splitted as 80% is used as training and 20% is used for testing the images.
The dependent variables are pixel width, resolution, and height and width of the number
plate. The independent variables are date of image, size of the image, and location
information.

RESULTS

In this innovative number plate detection research it is proved that the genetic algorithm
appears to have better accuracy than the edge detection algorithm. Statistical analysis is
done for comparing both genetic algorithm and edge detection algorithm using IBM SPSS
version 21 tool. By taking accuracy,statistical analysis is performed in the SPSS
tool.Parameters taken for comparison of both algorithms are accurate. Finally descriptive
statistics applied for the dataset in SPSS.

From group statistics mentioned in Table 2, the mean, standard deviation and standard
error mean are compared for the experimental algorithm genetic algorithm and edge
detection algorithm. The genetic algorithm got a better mean accuracy value of 91.5 in
comparison with the edge detection algorithm.In Table 3, the independent sample t-test
results are shown with equal variance assumed as one category and without equal variance
as another category. It's found that the level of significance is marginally better.

Fig. 1 represents the preprocessing of the input image by using the gaussian filter. Fig 2
The input image is converted into a binarized image by removing the noise in a smoothing
technique. Fig 3 Process of character segmentation of the number plate is done by
subdividing the original image into multiple segments and then the character is extracted
from the number plate.

The graph in Fig. 4 represents the mean accuracy between the two algorithms. Genetic
algorithms appear to produce consistent results with minimal standard deviation. There is
a significant difference between genetic algorithms and the edge detection algorithm. The
analysis observed that the genetic algorithm seems to be better than the edge detection
algorithm in detection of damaged number plates.
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DISCUSSION

It is observed that the genetic algorithm (91.05%) seems to have better accuracy than
the traditional method of edge detection algorithm (90.02%) for damaged number plate
detection.

Genetic algorithms are not accurate in classifying the segmentation of characters for large
datasets. Large datasets can take more time for training and testing and also the accuracy
of efficiency is less. Genetic algorithm is a complex model for detecting the images. As
per the above findings it is proved that the genetic algorithm has got better results and
shows the accuracy of 91.05%. The limitation of the proposed system is that a huge
colour database has to be created manually extracting colours from number plates. In the
future, this system can be implemented with OpenCV library and it can provide the high
performance of the system design.

CONCLUSION

In this research, genetic algorithms appear with better accuracy percentage
(91.5%) in detecting the damaged number plates. In the proposed method, characters in
the damaged number plates are divided effectively by using character segmentation and
character recognition methods.
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Tables and Figures
Table 1 Sample data sets with 237 images depicting the number plates of various cars.

It consists of attributes like resolution, height and width of the image. Also damaged car
licence plates are included in the dataset which is taken from the kaggle dataset.

File Width height class xmin ymin xmax ymax
name
149 43 Licence 283 177 432 220
plate
1374 294 Licence 121 43 1495 337
plate
459 239 Licence 26 15 485 254
plate
148 54 Licence 48 291 196 345
plate
A | 113 58 Licence 61 131 174 189
Ba— plate
i c—

56


http://paperpile.com/b/zvudNe/hS38h
http://paperpile.com/b/zvudNe/hS38h
http://dx.doi.org/10.1109/tel-net.2017.8343528
http://dx.doi.org/10.1109/tel-net.2017.8343528
http://paperpile.com/b/zvudNe/hS38h
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/EKIE
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/y1qWz
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/sbpe0
http://paperpile.com/b/zvudNe/1YDD
http://paperpile.com/b/zvudNe/1YDD
http://paperpile.com/b/zvudNe/1YDD
http://paperpile.com/b/zvudNe/1YDD
http://paperpile.com/b/zvudNe/1YDD
http://paperpile.com/b/zvudNe/vs4Nz
http://paperpile.com/b/zvudNe/vs4Nz
http://paperpile.com/b/zvudNe/vs4Nz
http://paperpile.com/b/zvudNe/vs4Nz
http://paperpile.com/b/zvudNe/vs4Nz
http://paperpile.com/b/zvudNe/vs4Nz

BALTIC JOURNAL OF LAW & POLITICS ISSN 2029-0454
VOLUME 15, NUMBER 4 2022

Original Image

Fig. 1 preprocessing the input image by using the gaussian filter.

Edge Image

Fig. 2 The input image is converted into a binarized image by removing the noise in a
smoothing technique.

0 100 200 300 400

Fig 3 Process of character segmentation of the number plate is done by subdividing the
original image into multiple segments and then the character is extracted from the
number plate.
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Table 2 Group statistics results (Mean of genetic algorithm 91.05 appears to be more
compared with edge detection algorithm(90.02%) and Standard Error Mean for genetic
algorithm is 1.827 and edge detection algorithm is .1.029)

Groups N Mean Std.Deviation | Std.Error
Mean
Accuracy | Genetic 5 91.05 4.08656 1.82757
Algorithm
Edge detection |5 90.02 2.30217 1.02956
algorithm

Table 3 Independent Sample T- test Result is applied for dataset fixing confidence
interval as 95% and level of significance as <0.05 (genetic appears to perform
significantly better than edge detection algorithm)

Lavene’s T-test for Equality of Means | 95%
test for confidence
equality interval of
of the
variance difference
s
F Sig | t df sig(2 | Mean | Std.err | Lowe | Upper
taile | diff or r
d)
Accura | Equal 0.58 .04 [5.7 |8 .583 [ 1.708 | 1.2000 |- 6.037
cy Varianc | 6 6 2 00 0 3.637 | 12
es 2
assume
d
Equal 5.7 4.98|.587 |[1.708 |1.2000 |- 6.272
Varianc 2 3 00 0 3.876 | 80
es not 2.
assume
d
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Simple Bar Mean of Accuracy by Algorithm
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Fig. 4 Comparison of mean accuracy between genetic algorithm over edge detection
algorithm, where the former is better than the later with 2.5% increase. X axis gives the
algorithms and Y Axis: Mean accuracy of detection = 1 SD.
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