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ABSTRACT

You Only Look Once (YOLO) version 8 is the latest version of YOLO. YOLO is a common object
detection model that offers faster and more accurate results. YOLO applications provide numerous
benefits in the fields of health care, traffic control, vehicle safety, energy, agriculture, and industry.
The purpose of this article is to use advancements in information technology to automate the process
of manually recording traffic counts on the highway. The method utilized in this study is to record
a video of traffic movements with a smartphone camera and save it in MP4 format. Calculations are
performed at the office after receiving recorded video and utilizing a program written by the author
that makes use of Python, Ppencv, Pytorch, and YOLO version 8 software. When passing through a
counter box, the traffic volume is counted and saved in Excel format (.xlIs). The video records
footage near the Halim area of the Jakarta-Cikampek toll road. With a measurement accuracy of
99.63% for cars, 96.66% for buses, and 98.55% for trucks, the accuracy attained using YOLO
version 8 is fairly satisfactory for detecting vehicle volume and categorization.
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INTRODUCTION

The advancement of information technology(Dillmann & Huck, 1985; Ismail et al., 2021)
(particularly the emergence of artificial intelligence) stimulates the application of work assignments
in practically all disciplines and even substitutes human labor. This advancement also relates to
transportation, particularly the use of traffic computations with the development of object-detecting
sensors, namely You Only Look Once (YOLO)(Giindiiz & Isik, 2023; Redmon et al., 2016; Sauqi,
2022). As shown in Figure 1 and Table 1., numerous object detection methods have been
developed, including CNN, RCNN, and YOLO(Kim et al., 2020).
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Figure 1. Type of Object Detection Method

Table 1. Comparation Parameter Object Deetection Method

no Method Backbone 'gig‘;t AP AP5 AP75 APs APm APL
1 YOLO Dak-Net 513 31,20 50,40 3330 10,20 3450 49,80
SSD ResNet 513 3320 5330 3520 13,00 3540 51,10
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3 DSSD ResNet 512 36,40 57,50 3950 16,60 39,90
4 RCNN ResNet-101 512 34,90 55,70 37,40 1560 38,70
5 Fast RCNN ResNet 512 34,70 5550 36,70 13,50 38,10
6 Faster RCNN ResNet 512 36,80 57,70 39,20 16,20 39,80

51,40
50,90
52,00
52,10

AP = Average Precission. Source: (Lohia, 2021; Lu et al., 2020; Shreyas Dixit et al., 2019;
Soviany & lonescu, 2018)

YOLO makes predictions about the location and existence of objects. It uses a single pass of the
input image and processes an image by utilizing a fully convolutional neural network (CNN), which
boosts computing speed. YOLO suggests employing an end-to-end neural network to forecast
bounding boxes and class probabilities simultaneously. By taking a fundamentally different
approach to detecting an object, YOLO outperforms existing real-time object detection algorithms
by a wide margin.

Single-shot object detection (SSD) is similar to YOLO in that it uses a single pass of the input image
to make predictions about the location and existence of objects. In doing so, processing a full image
in a single pass is more efficient. In fact, single-shot object detection is less accurate in general than
other approaches.

Two-shot object detection makes predictions about the presence and placement of objects using two
passes of the input image. The first pass generates a set of proposals or prospective object locations,
while the second pass refines these recommendations and makes final predictions. This method is
more accurate than single-shot object detection. However, it is also more computationally expensive
and time-consuming. The application's specific goals and constraints also have an impact on the
choice between single-shot and two-shot object detection.

Single-shot object detection is generally better suited for real-time applications, but two-shot object
detection is better suited for situations where precision is more critical. YOLO executes all of its
predictions with the help of a single fully connected layer, instead of detecting prospective regions
of interest and then doing recognition on those regions separately.

The manual computation method was typically used to calculate traffic volume, with individuals
counting directly on the roadway with counter equipment (Figure 2). Another method of
determining traffic volume is to install measuring pipe tubes alongside the road. The pipe measures
the change in air pressure brought about by vehicle weight (Figure 3). Installing loops that use
variations in electromagnetic waves as a counter to the number of vehicles and vehicle weight is a
better method today (Figure 4), and in the future, it will undoubtedly develop by utilizing
technological advancements in detecting vehicles on recorded video images of vehicles and
performing calculations in the office by YOLO (Figure 5).
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Figure 2. Conventional traffic count
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Figure 3. Air pressure pipe across the road
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Figure 5. Traffic count using Computer Vission
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Artificial intelligence and machine learning advancements(ChangjiangZheng & JianJohnLu, 2009;
Dillmann & Huck, 1985; Honggyulee, n.d.; Ismail et al., 2021; Lee & Chen, 2023), including deep
learning techniques such as PyTorch, Deepsort, Tensorflow, YOLO (You Only Look One), and
others, will make digital traffic volume estimations easier and more efficient. YOLO is a computer
vision tool for recognizing things that is becoming increasingly useful in a variety of applications.
YOLO is a free (open source) model for quickly and precisely recognizing objects. When compared
to YOLO v5 and before, the detection ability of the model in the latest YOLO version has increased
in terms of detection accuracy and speed, as well as image quality detection capabilities. The YOLO
program is currently widely utilized in the robotics sector, the development of surveillance tools,
the development of self-driving automobiles, and a variety of other fields.

YOLO detects it using the convolutional neural network (CNN) approach (Stanley, 2021), which is
as close to human thinking as artificial intelligence (Al) (Lee & Chen, 2023). As a result, YOLO
employs data used for introduction or training (trained), and the subsequent process employs
additional data as data for the validation process, resulting in an object classification that now detects
80 objects(Lin et al., 2014; Wen et al., 2023). YOLO version 8 is a popular open-source vision-level
Artificial lintelligent application developed by Ultralytics. Because the technique is simple, it is
possible that it will become a visionary Al method that is always utilized in the domains of college
learning, autonomous driving, automotive industry development, and others in the future. Several
new versions of the same model have been proposed since the initial release of YOLO in 2015.
Figure 6 is a timeline showcasing YOLO's development until now.

\v *YOLO-v1, Unified, Real Time Object Detection
@ eAuthor : Joseph Redmon, Ali Farhadi, Santosh Divvala, Ross Girshick
\/-YOLO V2, More Better, Faster and Stronger

e Author : Joseph Redmon, Ali Farhadi

7

*YOLO V3, an Incremental Improvement
eAuthor : Joseph Redmon, Ali Farhadi

*YOLO V4, Optimal Speed and Accuracy Object Detectuion
eAuthor : Alexey Bochkovskly, Chien Yao W, Hong Yuan ML

*YOLOR, Reperesentaive , Unified Network for Multi Tasks
o] Hau Yeh, Chien Yao W, Hong Yuan ML

*YOLO V5, ultralytics, the first is implemented in Pytorch
eAuthor : Glenn Jocher

*YOLO V6, A Sinle State Object Detection for Industrial
eAuthor : Glenn Jocher, Chien Yao W, Hong Yuan ML

*YOLO V7, Real Time Object Detection
eAuthor : Glenn Jocher, Alexey Bochkovskly

 ECEEEE

*YOLO version 8, ultralytics enhanced performance, flexibility, and efficiency
eAuthor : Glenn Jocher, Ayush Chaurasia, Laughing,

Figure 6. Evolution or Transformation of YOLO

The comparation of speed parameter between YOLO v5, YOLO v6, YOLO v7 and YOLO version
8 is presented in Figure 7, while comparison of improvement the accuracy detection vehicle is
presented in Figure 8.
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Figure 7. Comparation of YOLO

In 2015, YOLO created an object detection system that yielded a total of 80 (eighty) object
classifications from identification and validation utilizing Microsoft Common Objects in Context
(COCO) data. Yolo (Redmon & Farhadi, 2018) is a complex real-time object recognition method
developed in 2015 by Joseph Redmon, Santosh Divvala, Ross Girshick, and Ali Farhadi and
previously trained on the COCO dataset. It processes the entire image with a single neural network.
The image is divided into boxes, each with its own method for estimating probability and bounding
boxes. The application of YOLO version 8 will be investigated in this study to detect items,
particularly automobiles, which are only detected in five kinds of vehicles, namely motorbikes, cars,

buses, and trucks.
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Figure 8. The accuracy different of YOLO detected the objects Source:
https://www.youtube.com/watch?v=QQOC6vgnWnYo

RESEARCH METHODS
Materials

When compared to previous studies, the focus of this research differs in identifying the volume
segregated in one lane and saving the computation findings in .xIs or .csv format. This research was
conducted in Jakarta — Cikampek Toll road, specifically at Jatiwaringin, Bekasi City, West Java, in
April 2023. The location of survey can be seen in Figure 9. The placement of the location of the
camera and the equipment used can be seen in Figure 10. the stages of the research stages are
presented in the Figure 11.
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Figure 10. Position of Camera
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Figure 11. Research method
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Methods

This study explores how YOLO version 8 is utilized in transportation studies, specifically how to
compute highway traffic volume. Software algorithms like Python(Asha & Narasimhadhan, 2018;
Paszke et al., 2019; Redmon & Farhadi, 2018; Stanley, 2021), OpenCV , NumPy , Pytorch, and
OpenXL(ChangjiangZheng & JianJohnLu, 2009; Gazoni, 2015) are used to do calculations. The
results of the calculations will be saved in Excel format (.xls) using the function OpenXL.

The study began with the collection of primary data, specifically video data, in the field using a
smartphone with a resolution of 1200 pixels and a memory card with a capacity of 128 GB for
storing recordings. Video samples were obtained by filming them on the scene and then processing
them with a computer at the office.

Data Analysis

Data analysis was carried out by software application. OpenCV, Python, OpenXL, and YOLO
version 8 all helped create software applications. Figure 12 depicts a description of software
application algorithms. This study used the YOLO version 8 software application to analyze data
from videos recorded from the Jakarta-Cikampek toll road in order to quantify the traffic volume on
the roadway. Software algorithms such as Python, YOLO, OpenCV, NumPy, and OpenXL are used
to do calculations of Traffic volume. The calculation results will be saved in an excel file using the
OpenXL function. The goal of this study was to compare the results to manual data traffic counts
and volume traffic counts by YOLO version 8 in a different lane.

Detector
YOLO-VS <:“:| frame-frame
identification
All detected
objects iy
! 80 objects Video
Filter Recorded
Car, Bus, Truck
Vehicles
‘I Vehicle Data I}
Counter
array : 1
previous_array
| |array: P Vehic.le
current array Access -Counting
—— z z
-Classification
Int: current -ID-Lane
frame_number_out
int : previous
frame_number_out = §
A/
Vehicle
Counting
Result

Figure 12 Algoritm Software Application
RESULT AND DISCUSSION

The results of a survey of video capture of traffic conditions on the Jakarta-Cikampek Toll Road,
Jatiwaringin, Bekasi City, West Java [30] acquired video data with a duration of 8 (eight) hours. The
video data obtained is traffic data collected during the morning rush hour for two hours, from 07.00
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to 16.00 (Western Indonesia Time). The initial step before continuing to count the number of
vehicles passing through a road lane is to mark a box at the beginning of the frame, which will be
used to mark the lane through which the vehicle is passing, as shown in Figure 13.

S .

Figure 13. Traffic counts by using open access software/applications

The results of calculating traffic volume were provided in Excel format and divided traffic volume
in each lane and also in their classification, as it can be seen in Table 2.

Table 2. Traffic count result (Day: Monday, April 10,2023)

Software Counting Results

7:00 - 8:00 2767 204 1985

8:00 - 9:00 3114 238 2020
9:00 - 10:00 2453 92 229
10:00 - 11:00 2833 84 216
11:00 - 12:00 2447 114 1758
12:00 - 13:00 2803 153 1794
13:00 - 14:00 3250 259 607

Manual calculations are also performed to compare the level of accuracy acquired from software
versus manual calculations. Table 3 shows the results of determining the volume of vehicle traffic
on the Jakarta-Cikampek toll road at Jatiwaringin between 7:00 a.m. and 14:00 p.m.

Table 3. Comparation of Manual Traffic count and Software YOLO version 8

Day of Monday
Manual Counting Result Software Counting Results % Difference
Time ﬁ Truck Time _ Truck

7:00 - 8:00 2780 206 1999 7:00 - 8:00 2767 204 1985 99,53% 99,03%  99,30%

8:00 - 9:00 3130 239 2033 8:00 - 9:00 3114 238 2020 99,49% 99,58% 99,36%

9:00-10:00 2477 93 228 9:00 - 10:00 2453 92 229 99,03% 98,92% 100,44%
10:00 - 11:00 2822 87 230 10:00 - 11:00 2833 84 216 100,39% 96,55% 93,91%
11:00 - 12:00 2457 113 1771 11:00 - 12:00 2447 114 1758 99,59% 100,88%  99,27%
12:00-13:00 2817 152 1803 12:00 - 13:00 2803 153 1794 99,50% 100,66% 99,50%
13:00-14:00 3255 254 619 13:00 - 14:00 3250 259 607 99,85% 101,97% 98,06%

AVERAGE = 99,63% 99,66%  98,55%
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CONCLUSION

With measurement accuracy of 98.74% for cars, 92.69% for buses, and 96.85% for trucks, the
accuracy attained using YOLO version 8 for detecting vehicle volume and categorization is fairly
satisfactory. In future, this paper suggests that vehicles be classified according to the Bina Marga 7
(seven) standard traffic classifications: motorcycle, automobile, small bus, large bus, small truck,
medium truck, and large truck. According to the error less than 5%, it is sugested using YOLO
version 8 for calculating traffic volume.
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