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Abstract.

Parking violations are very frequent around us, especially in urban areas, which greatly disturbs other road users
so that the government imposes strict sanctions on parking violations. To solve this problem, a surveillance system
is needed to immediately alert drivers to move their vehicles to the correct parking space. In this paper, a
monitoring system for parking violations has been developed that focuses on carrying out license plate recognition
on cars and giving warnings to drivers to move their cars from the wrong parking location via voice media. The
steps involved in license plate recognition are license plate detection, character segmentation, and character
recognition by performing OCR (Optical Character Recognition). Furthermore, the results of license plate
recognition will be used as input for sound generation as a warning. In this paper, a GUI was also developed to
help users run programs that have been developed. Finally, the experimental results show that a simple monitoring
system to alert parking violations can be established.
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l. INTRODUCTION

Computer vision technology is increasingly being used in various applications such as face mask
detection [1], skin cancer diagnosis [2], and transportation [3]. In recent years the field of transportation has
concentrated on the areas of transport flow, recognition of moving objects [4], pedestrian surveillance, speed
detection [5], and many more. In addition, recently, the issue of traffic violations, such as illegal parking, has
become a problem that often occurs around us, especially in urban areas, which greatly disturbs road users
and poses a safety risk to others so that the government imposes strict sanctions on parking violation as
shown in Fig. 1. However, the analysis of traffic control systems for illegal parking is often done manually
[6] and so far several studies on illegal parking have been reported, such as [7]-[10]. In this paper, a
monitoring system for parking violations has been developed that focuses on conducting License Plate
Recognition on cars and giving warnings to drivers to move their cars from the wrong parking location
through sound media so as to prevent parking violations. The steps involved in license plate recognition are
license plate detection, character segmentation, and character recognition by performing OCR (Optical
Character Recognition). Furthermore, the results of license plate recognition will be used as input for
generating sound as a warning. In this paper, a GUI was also developed to help users run programs that have
been developed. Finally, the experimental results show that a simple monitoring system to alert parking
customers can be established.

‘“Fig 1. Parking Violation [11]
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Following are some research related to parking violation, such as research on the development of
deep learning-based object detection algorithms that have shown good performance [12]. In [13], presents an
algorithm for detecting illegally parked vehicles based on a combination of several image processing
algorithms using an adaptive Gaussian mixture model (GMM) for background reduction in complex
environments. Development of a method for analyzing video obtained by surveillance cameras to
automatically detect vehicles stopped in restricted areas [14]. The rest of this paper is organized as follows:
Part 11 summarizes the proposed method used in this paper. Section Il experimental results and discussion
during the research. Section IV concludes this paper. Section V proposes some future work that could be
done.

1. SYSTEM MODEL AND PROPOSED METHODS

In this section, we will discuss the model system and proposed methods that will be implemented as
a solution to prevent parking violation problems.

System Model

Fig. 2 is the model system proposed in this study. Ideally, to be able to implement this parking
violation monitoring system in the real world, some basic components are needed such as a camera as a
sensor to capture images or videos of the object being observed, the processor as a center for processing data
obtained by the camera sensor so that the system is able to make certain decisions. in this case it is as a
trigger to activate or deactivate the speaker as an actuator to generate the audio signal. in this model, the
system is only limited to being able to work on the object of observation of a car. In addition, the system to
be studied only works on an image, not a video. Ideally, the monitoring system to avoid parking violations
can work on a video in real time. However, this research is limited to the study of how to license plate
recognition on an image of a car and generate an audio signal in the form of a warning to drivers to
immediately move the car from a wrong parking location. So that this research will be able to be the
beginning of developing the next minimizing parking violation system.
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Fig 2. System Model

Proposed Method

In this section, there are two main parts that are carried out in this research, namely license plate
recognition to be able to read the license plate number of a car and generate an audio signal to be able to give
a warning to the car driver with a certain license plate number based on the previous license plate recognition
process as shown in Fig. 3. In order to know the license plate number, the license plate recognition process is
carried out in three stages, namely license plate detection, character segmentation, and character recognition.
while at the stage of generating an audio signal, it is done by changing the character number that was
successfully read in the previous process and converted into an audio signal. for a detailed explanation will
be discussed in this section.

A. Input Image

Image size, resolution, and image type are important parameters to pay attention to. so that not all
images can be processed, importing the appropriate image will produce good results.
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B. License Plate Detection

Number plate detection is performed using the contour option in OpenCV to detect the rectangular
object to find the license plate number of cars. Accuracy can be increased by knowing the exact color, size
and approximate location of license plates. The position of the camera when taking pictures of the car also
determines the accuracy of this process. The number plate detection process will be carried out in several
processes such as resize the image and converting the RGB to Grayscale of image, filtering to remove
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unwanted image details, performing edge detection and then carrying out looking for contour to find the
rectangle seen as the car number in the image.
Fig 3. Workflow diagram of proposed method

C. Character Segmentation

After detecting the position of the plate through the license plate detection process, then segment the
number plate from the image by cutting it and saving it as a new image and then the new image can be used
as input to the Character Recognition process.

D. Character Recognition

Furthermore, the characters (numbers / letters) are read in the new image that we get in the character
segmentation step using the Optical Character Recognition (OCR) method. This OCR method is provided by
the Python-tesseract library to recognize and read text embedded in an image into a text string. Python-
tesseract is able to read characters in image types jpeg, png, gif, bmp, tiff, and others because it is supported
by Pillow and Leptonica image libraries.

T=|-| 8]
—_— L MP3 )
Fig 4. Text to mp3 file

E. Audio Output

At this stage, the string data from the previous stage will be stored in an mp3 file using the Google
text-to-speech (gTTS) library which is available in Python. This library allows us to interact with the Google
translation APl so that it can convert text files into mp3 files as shown in Fig. 4. This mp3 file will be
triggered to be activated as a warning when there is a parking violation.

1. EXPERIMENTAL RESULTS AND DISCUSSION

At the implementation stage, a Graphical user interface (GUI) has been developed to carry out
License Plate Recognition and generate an audio signal as a warning to prevent parking violations as shown
in Fig. 5. Experiments have been carried out more than six sets of publicly available data, some of which can
be seen in Fig. 6.
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Select animage | Process ’ ﬂ
Fig 5. Graphical User Interface (GUI)

Fig 6. Four Samples of Datasets
The GUI that has been built consists of three buttons, namely Select Image, Process, and exit as
shown in the Fig. 7. When the user clicks the select image button, the GUI will issue a form to be able to
select a dataset image from a directory on the user's computer. and display the image in the GUI.
Furthermore, when the user clicks the process button, the license plate recognition process and audio
generation will be carried out in succession. Next, we will explain the license plate recognition process and

generate audio step by step.

d - O X

Select an imagel Process I Exitl

Fig 7. Button types on the GUI
Resize the Image
Resizing helps us avoid problems that can occur due to image resolution that is too large. The plate
number that remains on the frame after resizing must be considered. In Fig. 8, there is (a) the image size is
normal and (b) the image size after resizing becomes 60%

(a)
Fig 8. (a) Normal Size (b) After Resize
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Greyscale and Filtering

After converting from RGB to Grayscale and filtering the image, the results will be produced as
shown in Fig. 9. Converting RGB to grayscale aims to speed up image processing in the next steps because
you don't have to deal with color details during image processing. Furthermore, the filtering process is
carried out which aims to remove unwanted image details that are deemed noise. Bilateral filters have been
implemented in this system provided by OpenCV, where we can set several parameters such as Sigma Color,
Sigma Space, and pixel diameter with values 17,17, and 11 respectively. High sigma color and sigma space
values to blur out more background information.

B | Grayscale and Filter = O X

Fig 9. Grayscale and Filter

Edge Detection

Edge detection is an interesting process. There are many ways that can be used, but for simplicity,
we will use the Canny method which is available by OpenCV. Edge detection using the Canny method
allows us to set the minimum and maximum threshold values to be displayed, in other words, only edges that
have an intensity value between the minimum and maximum thresholds that we have set can be displayed. In
this program, the minimum threshold value is 30 and the maximum threshold value is 200. Fig. 10 shows the
results of the Canny method that has been used.

B | Edge Detection et O X

Fig 10. Edge Detection

Looking for Contours to Detect License Plate

At this step, observing anything that has a closed surface from all the results obtained because it
identifies the plate number because the plate number is a closed surface. Next, filter the license plate image
between the results obtained and check anything that has a rectangular contour with four sides and a closed
image because the license plate number will definitely be a rectangle with four closed sides. After doing the
proper calculations we next save the image and draw a rectangular box to make sure we have detected the
correct license plate number as shown in Fig. 11.
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Fig 11. Detection License Plate

Masking the License Plate
After knowing the position of the license plate number in the image, cover the entire image except
where the number plate is as shown in Fig. 12.

‘ B | Mask Image - O X

15-LK-10898

Fig 12. Masked Image
Character Segmentation
The next step is segmenting the number plate from the image by cutting it and saving it as a new
image like Fig. 13. This new image can be used as an input image for step character recognition.

lm ]

[15-LK-10898 [N
Fig 13. Character Segmentation

Character Recognition

Step recognition plate number is the step to read the character or number information from the
license plate image number segmented in the previous step. To perform OCR, python-pytesseract has been
used to recognize and read text embedded in an image into a text string. the results of this step can be seen in
Fig. 14. It can be seen that we have produced a recognition value of 15-LK-1089 which is in accordance with
the value displayed in the segmentation image.

Fig 14. Character Recognition
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Generate Audio Signal

On this lever, conversion is carried out from a text file to an mp3 file which will then be generated
after the license plate number has been completed. As in Fig. 15. The pre-built GUI is developed with the
thinter package which is available on most Unix platforms, as well as on Windows systems. The tkinter
package is the standard Python interface for Tk GUI tools. The resulting GUI display in this study is as
shown in Fig. 5. the image on the left is an image that is input while the image on the right is an image that
shows the license plate number has been detected by the system. From the results of the experiments that
have been carried out, we can find out that the simple system Generating Warning Signal based on Number
Plate Recognition to prevent Parking Violation has been successfully to built.

output

Fig 15. File mp3

V. CONCLUSION AND FUTURE WORK

Conclusion

In this paper, we mainly focus on license plate recognition using OCR and generating an audio
signal to warn motorists who are doing parking violations to move the car to the correct position
immediately. License plate recognition is carried out in three main stages, namely license plate detection,
character segmentation, and character recognition. while the generation of audio signals is done by utilizing
the Google Translate API using the gTTS package that is already available in Python based on the data from
the previous step recognition. Besides that, we have also succeeded in building a simple GUI to make it
easier for users to process images. These results are expected to provide an overview for future researchers to
be able to develop a better system so that it is ready to be implemented.

Future Work

The system we have built to avoid parking violations is currently only able to work for an image, not
a moving object (video) and there are many other drawbacks. So that for future work, several developments
will be carried out such as adjusting algorithms to be able to work on moving objects (video), developing
algorithms to detect vehicles that will park or just stop for a moment, and the system can be implemented on
0T devices so that it is easy to implement in real situations. The things mentioned above are a small part of
the development so that the initiate avoid parking violation system is implemented. The issue of parking
violations is a very interesting issue, so it needs continuous development.
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