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Abstract:- Technology is developing so rapidly at this
time. Every time various latest and cutting-edge
technologies in various fields transmit life. One of them
is in the field of object detection. As technology
develops, the need for object detection systems becomes
very strong. Object detection or object detection is the
lifeblood of Computer Vision and Image Processing.
There are 4 main focuses in Computer Vision, namely
Recognition, Visual Tracking (visual tracking),
Semantic Segmentation (semantic segmentation) and
Image Restoration (image restoration). To be able to do
these four things, we need an algorithm that can
effectively be applied to detect objects, especially
pedestrians, so YOLO was chosen as the answer. YOLO
is one of several algorithms that are often used in
Machine Learning. You Only Live Once or better
known as YOLO is a very well-known and widely used
algorithm. YOLO is a specific algorithm for object
detection. In recent years, the YOLO Algorithm has
shown interesting results in various areas of object
detection, both large-scale and special, has solved many
problems in the field of object detection in general, the
detection of license plates of vehicles, pedestrians, etc.
Through this systematic literature review, it is hoped
that it will be able to provide enlightenment for the
development of Object Detection science.

Keywords:- Object Detection; Image Processing; YOLO;
Pedestrian; Machine Learning; Systematic Literature
Review.

. INTRODUCTION
Technology is developing so rapidly at this time.

Every time, various new and cutting-edge technologies
emerge in various fields and aspects of life. One of them is

in the field of object detection. Object detection is the
lifeblood of Computer Vision and Image Processing [1].
There are 4 main focuses in Computer Vision, namely
recognition, visual tracking, semantic segmentation and
image restoration [2]. To be able to count objects
automatically, the first two things that must be done are to
detect and classify objects (movable or immovable), for
example vehicles, pedestrians and others [20]. You Only
Live Once or better known as YOLO is a very well-known
and widely used algorithm. YOLO is a specific algorithm
for detecting objects [10]. In recent years, the YOLO
Algorithm has shown interesting results in various areas in
object detection[12], both large-scale and special, has
solved many problems in the field of object detection in
general, vehicle registration plate detection, pedestrians and
others [9]. Even now YOLO (Object detection) can be used
to control production processes in factories based on video
data in real time [16]. In several studies YOLO is not only
used to detect objects in the form of humans. Yolo can also
be used to detect fish movements in the water [18].

1. RESEARCH METHODS

SLR is a method or approach in research, namely by
reviewing some of the literature by reviewing a particular
topic and emphasizing a focused question. Then the
questions are selected, identified, assessed and concluded
with predetermined criteria. In addition, SLR also aims to
find research gaps so that new research areas emerge that
have the opportunity to be studied.

A. Research Questions

To conduct SLR research, several steps or criteria are
needed, called PICOC. PICOC stands for Population,
Intervention, Comparison, Outcomes and Context. The
following is a PICOC summary table.

Population Image processing, machine learning
Intervention Datasets, Models and Methods
Comparasion Accuracy, precision, recall, performance and speed
Outcomes Model detection accuracy and performance efficiency
Context Pedestrian and YOLO

Table 1:- PICOC Summary

To complete research using the SLR method, several questions or Research Questions (RQ) are needed as below so that the

research is more focused, directed and conical.
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1D Research Questions Purpose
RQ1 What is the research on object detection especially on Identification of research developments on object
pedestrians like in the last 6 years? detection, especially on pedestrians.
RQ2 Where does the research source used as a reference for Identification of research sources as references.
object detection especially pedestrians using YOLO

come from?

RQ3 From which countries did the researchers raise Identify countries that have done a lot of research on

research on object detection, especially on object detection, especially on pedestrians.

pedestrians?

RQ4 What and how is the object called the pedestrian? Identify the pedestrian concept

RQ5 What and how do pedestrian objects becomes vital Identify pedestrian safety systems

objects?
RQ6 What and how does the YOLO Algorithm work? Identify the concepts and how the Yolo Algorithm
works.

B. Study Selection

In conducting study selection, the research included in
this SLR is research published within the last 6 years in the
form of journals or conferences. There are 3 main
keywords used in this study, namely object detection,
pedestrian and YOLO. In general, there are two categories
of research taken as literature, namely experimental and
survey research. The stages of the literature search process
to find the right one are shown in Figure 1.

START Save Researchs by Keyword
{ 91 Literatures )

Exceptions based on the
title, abstract and the
appropriate year [ 80

Literatures )

Select Digital Libraries

/ Enter Keywords /
YES

Enter Search

Exception based on content
{ 40 literatures )

List of appropriate
Literatures { 33 Literatures )

Find out Reasearchs?

NO

Y
repalrKeporas o

Fig 1:- Research Search Flowchart
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1. RESULTS AND DISCUSSION

The following is a discussion of the literature that was
collected.

A. Research Years

In the last 6 years, research in the field of object
detection, especially those using the YOLO algorithm,
seems to have progressed quite rapidly, although there has
been a slight decline in 2021, this does not mean that this
research is less interesting. The most research is in 2022
and this indicates that as more years are added it is likely to
increase. The following is a graphical image of the
distribution with the percentage of research years.

2017 pesearch Years

Fig 2:- Research Years

B. Research Sources

The databases used for research were ScienceDirect
(sciencedirect.com), IEEE Xplore (ieeexplore.ieee.org),
Springer (springerlink.com), IET Search
(ietresearch.onlinelibrary.wiley.com), SPIE (https://www.
spiedigitallibrary.org ), MDPI (https://mww.mdpi.com) and
Software Impact (www.softwareimpacts.com). Details of
the distribution of sources are explained in Figure 3 below:
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Fig 3:- Research Sources

As can be seen in the ScienceDirect graph, it occupies
the majority or the main choice as a research source. This is
due to ScienceDirect's excellent reputation as a provider of
world-class journals.

C. Countries

Countries that are so intensively conducting research
in the field of object detection, especially with the Yolo
Algorithm, are still dominated by two countries, namely
China and Egypt, even though the percentage distance
between these two countries is quite far. This is as shown in
Figure 4 below:

C tri Shouth
— Sw:’:en ouniries Covas
3% \ %
Thailand

Norway

3%

Russia
6%

Australia England
9% 3%

Fig 4:- Countries

D. Obiject Types

Research on object detection, especially pedestrians,
is very important. This is due to the increasing number of
devices or technologies that use this system. An example is
autonomous vehicles, which are increasingly developing
day by day because more and more are doing research [29].
Not only that, integration between object detection and
other branches of science can support the health of
pedestrians with air control systems on the road [30].
Pedestrian detection is the basis of many human-based
tasks, including speed tracking, detection of pedestrian
movement, automation of pedestrian recognition and
appropriate response actions or reject detection of pseudo
pedestrians [8].
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In general, pedestrians are divided into 2 (two),
namely real or real people (actual person) and pseudo
people (the depiction of a person). Depictions of people can
be in the form of pictures of people, statues or dolls and so
on [3]. In other cases pedestrians are also called Passengers
(Passengers). This can be seen from the location where they
are located, for example at a bus terminal or train station
(Sipetas et al., 2020). Detection of the movement of objects
(people) or the Euclidian distance between objects and their
surroundings can  be important information in
distinguishing between real and imaginary people [24].

Even though there are lots of traffic indicators,
crossroads and pedestrian safety signs, the possibility of
accidents between vehicles (cars, motorcycles, trains and
others) and pedestrians is still very high. Therefore, the
development of advanced cognitive systems (eg, pedestrian
detection) is a promising step towards a rapid reduction in
the number of traffic accidents. Recently, the development
of a pedestrian safety system has received a lot of positive
response and attention. However, pedestrian safety is quite
a difficult job due to reasons such as illumination and
appearance effects (texture, ratio, area)[8]. Therefore we
need a system that can distinguish between pedestrians and
the environment, such as ITMSs and SMRIK. ITMSs or
Intelligent Traffic Management Systems is a system that
not only uses object detection and image processing
approaches but also Geometric Computing [21]. SMRIK is
a Pedestrian Automatic Emergency Braking (PAEB)-based
machine learning [28].

E. Yolo Algorithm

The YOLO algorithm is a method based on regression
that predicts through bounding boxes and class objects to
determine the location of an object in an image using a
Single Neural Network. (Feng et al., 2019; Yu, J., & Choi,
H. 2022; Saada et al., 2022). The YOLO algorithm works
by dividing the image (image) into several parts (cells),
each cell is used to predict a number of bounding boxes if
there is more than one object in the image. (Feng et al.,
2019; Xue et al., 2021; Han et al.,, 2021). Then the
prediction results will be collected and the bounding box
with the smallest probability will be removed. The
bounding box with the largest predicted probability value
will be the final result. (Han et al., 2021). The following is
an example of the bounding box and class object shown in
Figure .5:

Firal detections

Class probabiity map

Fig 5. bounding box and class object
Source (Han et al., Procedia Computer Science, volume :
183, page : 63 https://doi.org/10.1016/j.procs.2021.02.031)
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Yolo is capable of detecting both 2D and 3D objects
in [27] the form of images (static images) or videos [19].
Yolo is able to detect objects in real time[5]. At a time
when COVID-19 cases were still rampant, Yolo was used
to detect social distancing and [22] the use of face masks
and was found to have an accuracy rate of up to 90% in 150
facial samples tested [7]. Yolo can process images up to 45
frames per second (FPS) [4].

Several years ago, experts have published several
YOLO versions such as YOLO V2, YOLO V3, YOLO V4,
YOLO V5 and There are several limited-revision versions,
such as YOLO-LITE [10]. Yolov3 is capable of accurately
detecting up to 79% of pedestrians out of 20,000 detected
objects [11]. The latest generation of the YOLO Algorithm
is YOLOvV5 and uses the Python programming language
unlike its predecessors which still use the C [28][13].
However, in terms of access speed and detection with an
accuracy that is not inferior to YOLO in general, Tiny Yolo
still dominates [26].

V. CONCLUSION

This SLR research aims to identify and analyze
pedestrian types based on the nature of the object and its
location. In general, pedestrians are divided into 2 (two),
namely real or real people (actual person) and pseudo
people (the depiction of a person). Pedestrians are also
called passengers. By identifying and analyzing
pedestrians, they will be able to maximize the performance
of the YOLO Algorithm. The YOLO algorithm is a method
based on regression that predicts through bounding boxes
and class objects to determine the location of an object in
an image using a Single Neural Network. Of the 33
literatures reviewed, 78% or the majority of research
sources were from sciencedirect.com. China is the country
with the highest number of studies, reaching 37%, followed
by India, 12% and the others below 10%. The year of
research from the literature reviewed came from 2022 as
much as 40% and 2020 as much as 27%.

In the end object detection based on the YOLO
algorithm becomes very important and needed when it
comes to the safety of pedestrians, especially on roads or
around public transportation roads such as trains. The
implementation of an automatic emergency braking system
such as SMRIK provides an additional sense of security for
pedestrians [28].
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