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The application of a detection system using the YOLOV5 algorithm is
very important for current parking management with both open and
closed parking types. In parking management, there are often
problems that cause less effective parking lot management. This
purpose research aims to manage the availability of parking lots more
effectively by classifying parking slots and displaying rectangles with
different color labels and displaying the F1 Convidence Curve to see
the accuracy value of the model to be ready for detection. In this
research, the model used is YOLOV5 which can detect accurately and
quickly using the Python programming language. The model is trained
and evaluated and tested to produce a model that has the expected level
of accuracy. The detection results display the parking lot availability
classification in the form of purple and yellow rectangles. The purple
color means that the parking space is occupied and the yellow color
means that the parking space is still empty. The detection results are
also displayed in real time so that the detection system can be used
immediately and continuously. The F1 Convidence value shows 0.87
in all classes so that the model can be considered to have high accuracy
in detecting objects in the parking lot.
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1. INTRODUCTION

The development of Artificial Intelligence is intelligence that is added to a system or in other words the
ability of the system to correctly interpret external data and manage the data and use the processed results for
a specific purpose [1].The development of Artificial Intelligence is intelligence added to a system or in other
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words the ability of the system to correctly interpret external data as well as manage the data and use the
processed results for a specific purpose. Implementation of Al as a use of information technology is cloud
computing which is presented based on utility on demand. Cloud computing is actually not new in the world
of information technology. Several definitions of the concept of cloud computing that have often been put
forward in various cloud computing concepts have often been put forward in various literatures [2]. Object
detection is an important task in many popular fields such as medical diagnosis, robot navigation, automatic
driving, augmented reality and so on [3]. Previous studies state that companies in Indonesia generally still buy
and use their own servers to show cloud computing has a great opportunity to improve the company. Some of
the early inventions in problem solving include groundwork in learning, knowledge representation and
inference as demonstration programs in the sense of language, translation, theory proving, associative memory
and knowledge-based systems. The industrialized state has transitioned to become more mechanized, machines
are becoming more sophisticated than ever. Al is not just about robots, but also Al is about understanding the
nature of intelligent thought and action using computers as experimental devices. Some research suggests that
Europe and the US are pioneering countries in the application of Al [4].

Conditions on a problem exist in Indonesia there is a parking arrangement that still uses a manual system.
The parking system is often complained about by visitors because it takes too long to arrange or find empty
parking spaces. This makes the parking system considered less effective according to the problems that have
been experienced by motorists. One effective way in parking lot management system is to implement an Object
Detection system. Object detection is to detect all instances of objects of one or more known classes, such as
people cars or faces in an image. Detection systems can usually detect a fairly large scale in the number of
locations and also a small scale according to the needs to be explored [5]. Artificial intelligence is currently
developing very rapidly with object detection systems becoming more widely applied in many countries.
Object detection itself, one of which is useful for parking lot management quickly, accurately and in real time,
is to use the YOLO (You Only Look Once) algorithm. The YOLOVS5 algorithm will utilize the parking detection
system in helping to organize parking spaces related to the problems faced. The way the YOLOvV5 system
works is to detect and classify vehicles as well as the status of parking spaces with indicators of occupied or
empty. The model will be integrated into a web-based system that will provide a real-time view of the parking
status.

As YOLO technology continues to improve performance in its field, YOLO currently has several latest
versions. The YOLO (You Only Look Once) method is a popular object detection method that supports the
system to work in real time [6]. YOLO processes images in real time at 45 frames per second [7]. In the context
of YOLO, which is a popular algorithm for real-time object detection in computer vision, augmentation is used
to improve model performance and expand the diversity of training data. Rotation, flip and addition of random
noise are common data augmentation methods. In the parking lot detection system using YOLO version 5
which is already known to have a fairly high level of accuracy compared to previous versions. YOLOVS5 is a
multiple object detection algorithm developed by Ultralystics. Overall, the YOLOVS5 architecture consists of 4
main parts, namely the backbone, neck and head. The application of training strategies that can improve the
performance of the model in detection such as, multiscale training, autoanchor, warmup and cosine LR
scheduler, exponential moving average, mixed precision training and hyperparamater evolution. In training
using YOLOVS5, loss values are computed using a combination of three components consisting of classes loss,
objectness loss and location loss [8].

The process after model training of the YOLOv5 algorithm is deployment. Deployment is the
development of a website application that can be used to detect vehicles and parking lot status in real time in
the form of images or videos. The process of deployment into the website is that the YOLOV5 algorithm model
that has been trained from many epochs can be integrated into the website application so that it can provide a
real-time display of the status of the parking lot to the user. The information provided on the website will be
presented in the form of text, images that will provide information to users in the actual state of the parking lot
Perform routine maintenance on the YOLOV5 model to ensure its performance remains optimal then implement
a performance monitoring system to monitor model performance and detect potential problems. The integration
of the YOLOV5 model into the website can improve the arrangement of parking spaces in the Tuban Regency
Public Service Mall.

In accordance with the discussion above, to overcome the problems in the parking lot. This research
develops a web-based real time parking lot detection system to increase parking spaces in Tuban Regency,
especially the Public Service Mall and make it easier for visitors or drivers to make decisions to be more
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efficient in parking vehicles, especially four-wheeled or cars. This research utilizes parking lot engineering to
train the model to be more accurate in the application of detection which will be classified by the YOLOv5
algorithm and will be integrated on the web to find out and display parking spaces that are still empty.

2. METHOD

Metode yang digunakan dalam penelitian ini adalah menggunakan metode kuantitatif. Metode
deskriptif dengan pendekatan kuantitatif adalah jenis penelitian yang berdasarkan pada filsafat positivism,
digunakan untuk meneliti populasi dan sampel tertentu menggunakan alat penelitian untuk mengumpulkan
data, analisis data bersifat kuantitatif atau statistic untuk tujuan pengujian hipotesis yang telah ditentukan untuk
memperoleh data yang objektif dan dapat dipertanggungjawabkan secara ilmiah maka diperlukan skala efikasi

[9].

The research was conducted at the Tuban Regency Public Service Mall located in the center of the
Tuban Regency government. This type of research is classified as quantitative research. The quantitative
approach in this research is actually using Al Development Process which is a working method to create an Al
project that includes data collection, algorithm selection, training, evaluation and implementation.

3. RESULTS AND DISCUSSION

After designing the system, the next stage is implementing the design that has been made. The
following are the implementation stages in the research on the application of the YOLOV5 algorithm detection
system in the Tuban Regency Public Service Mall can be seen in the following subchapters

3.1. Program Code Generation

At the stage of making the program code used in the YOLOV5 algorithm detection system, it is made
using the Python programming language and uses Google Colab as a place for model building programming.
The code will detect vehicles that will park in or out of the available parking space. The following is an image
of the program code command which can be seen in Figure 1.

C{ [ ] !pip install roboflow

x} from roboflow import Roboflow

{ rf = Roboflow(api_key="pFTOwcHIjTaTORtXvZOF")
project = rf.workspace(“part3-project").projeci

(O dataset = project.version(3).download("yolov5"

] Collecting roboflow

Downloading roboflow-1.1.7-py3-none-any.whl

Collecting certifi==2022.12.7 (from roboflow)
Downloading certifi-2622.12.7-py3-none-any.uwt
1

Figure 1. Program Code of Detection System Using YOLOvV5 Algorithm

3.2. Detection Results
At this stage is the result of applying the YOLOV5 algorithm model which can be seen in Figure 2
below:
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Figure 2. Detection Results Using the YOLOV5 Algorithm Model

In Figure 2, it can be explained that the total parking area that can be detected is 75 parking slots and
the number of parking slots detected is 59 parking slots while the number of empty parking slots is 16 parking
slots. The purple rectangle explains how the state of the parking lot that has been detected is filled while the
yellow rectangle is the state of the detected parking lot that is still empty. The situation can change according
to the incoming and outgoing vehicles or called as real time detection.

3.3. Evaluation

This study uses model evaluation with F1 Score Matrix which can measure precision and recal
simultaneously. In the context of object detection such as YOLOV5, F1 Score provides holistic information on
how well the model can identify objects by minimizing false positives. It is then the precision of actually
detected objects out of the total model detections. Recall is the proportion of detected objects out of the total
objects that should have been detected and then results in the evaluation of the YOLOV5 model. The following
is an image of the evaluation results of the YOLOV5 F1-Confidence Curve model:
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Figure 3. F1-Confidence Curve
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In Figure 3, it can be explained that the F1 Score value is obtained as the performance of the model.
A high F1 Score value indicates a good balance between precision and recal. The graph can be used to visualize
the comparison between precision, recal and F1 score. If the F1 score is close to 1 then the model performance
is very good where the model can detect objects with high precision and a good level of recal. On the other
hand, if the F1 score is low then further analysis needs to be done to understand the cause.

3.4. System Testing

System testing is one of a series of detection system development processes from the YOLOvV5
algorithm and applications [10]. Testing in this study uses the Black Box method. This method is expected to
determine that a module will execute the detection process accurately and quickly according to the system
design. The following are the results of Black Box testing which can be seen in Table 1.

Table 1 YOLOv5 Aglorithm System Testing

No. Test Data Test Case Testing Process Results
1. User view Testing is done to display User interface As per
to the user
2. Detection Test are carried out to Display of occupied As per
view display the results of the parking spaces in
populated detection of filled parking purple
spaces
3. Blank Tests conducted to display  Display of occupied As per
detection the results of empty parking spaces in
display parking lot detection yellow
4. Full Tests are conducted to Display when it is As per
detection determine if the parking detected that the
display lot is full parking space is full
5. Real time Testing is carried out to Display As per
display of provide real time information
the nun'lber information ~ on  the directly to userts
;)lfOIt):rkmg number of parking slotsto and parking
users and parking managers
managers

In table 1, it can be explained that the results of testing the model system as a whole are in accordance
with what is expected with the system design. The YOLOV5 algorithm model is ready to be used in terms of

detection in parking lots.

4. CONCLUSION

The conclusions that can be drawn from this research using the YOLOVS5 algorithm detection system

are as follows:

1. The detection results as in Figure 2 produce a classification of parking lots that are still empty or filled
with the color of each different label. So that it can provide information to users and managers. With a
purple label indicating that the parking lot is filled. Yellow labels indicate parking spaces that are still
empty. The green label shows the total number of filled and empty parking spaces with conditions that
change at any time or real time.
2. The evaluation result of F1 Score value is obtained as the model performance. A high F1 Score value
indicates a good balance between precision and recal. Graphs can be used to visualize the comparison
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between precision, recal and F1 score. If F1 score is close to 1, the model performance is very good where
the model can detect objects with high precision and good recal rate. Conversely, if the F1 score is low
then further analysis needs to be done to find out the cause. Figure 2 explains that the F1 Confidence
Curve is 0.87, which means that it has a high score of accuracy in terms of detection, so the model is
ready to be used to perform good detection.

3. Results on system testing with test data such as user display, filled detection display, empty detection
display, full detection display, real-time display of the number of parking slots. From the test data results,
it shows that everything is in accordance with what is expected from the beginning to build a YOLOV5
model in terms of parking lot detection.
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