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According to the Circular Letter of the Governor of East Java in 2020 concerning Control, Supervision, and
Law Enforcement in the Implementation of Large-Scale Social Restrictions in East Java in point 1b, it explains
that everyone is required to wear a mask and maintain a distance of at least 1 meter when in outside the home,
while point 2b explains that the person in charge of a restaurant / restaurant / similar business is obliged to
maintain a distance in the queue of at least 1 meter between customers. In this study, The Faster R-CNN
method has been applied to classify objects; people, masks, and no masks. Before the classification process
is carried out, the dataset is collected and trained first. This classification applies to the queuing conditions in
the room. From the results of real-time trials, the success of the model when classifying objects in the form
of masks, no masks, and people has an average success of 92,67% with a safe detection distance of 400 cm.
Based on the tests that have been carried out, the distance calculation using Euclidean Distance produces an

average error of 4,591 % with the largest distance error reaching 7,32 cm.

1 INTRODUCTION

Humans are actually social creatures who always
need the help and presence of others. However, the
COVID-19 Virus requires each individual to wear a
mask and perform Physical Distancing by keeping a
distance of more than 1 meter from anyone to reduce
the risk of spreading the virus.

According to the 2020 East Java Governor's Circular
on Control, Supervision and Law Enforcement in the
Implementation of Large-Scale Social Restrictions in
East Java, point 1b explains that everyone is required
to wear a mask and maintain a distance of at least 1
meter at all times. Outside the home, while point 2b
explains that the person in charge of a restaurant /
similar business is obliged to maintain a distance in
the queue of at least 1 meter between customers.
However, the rules for maintaining a safe distance
and the use of masks are often violated in the
application of Physical Distancing, especially in
crowd locations such as queues at malls and
restaurants(Timur, 2020).

With the background of these problems, the authors
have innovations to overcome Physical Distancing
violations, namely by implementing a Distance
Detection System and Masks as Prevention of
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Physical Distancing Violations in Queues Using the
Faster R-CNN Method. This study uses a camera as a
sensor that functions like the human eye. Then used
video processing to detect objects using OpenCV.
With the use of OpenCV, videos can be processed in
real-time and can be classified into several objects
using the Faster R-CNN Method (Salim, 2020). And
can predict the distance between human objects using
the Euclidean Distance measurement method
(Nishom, 2019).

2 METHODOLOGY

2.1 Identification of Problems

In this system, the problem raised is an effort to
reduce violations in Physical Distancing. The purpose
of this research is to reduce the spread and risk of
being exposed to the Covid-19 virus. The problem
formulation of this research is how the system can
detect people and objects using Faster R-CNN and
efficiently estimate the distance between objects
using Euclidean Distance.
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2.2 Study of Literature

At this stage, the authors seek as much information as
possible about the concepts that will be used in the
study. The search was carried out related to
information about the Convolutional Neural Network
(Adhitya et al., 2020), Faster R-CNN, Centroid
Tracking, Euclidean Distance, OpenCV (Rinanto &
Khumaidi, 2015). It is hoped that this information
will be able to support the completion of this research.

2.3 System Planning

System design is the stage that is used to provide an
overview of the system used in research. This
research uses equipment, namely a notebook with
GPU (Ren et al., 2016), Logitech C922 Pro webcam
with 640 x 480 camera resolution as image input, and
speaker as sound notification output. The system
flowchart in this study is shown in Figure 1.
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Figure 1: System Flowchart.

2.4 Hardware Design

Hardware design aims to provide an overview of the
tools used. In Figure 2, is the application of the tool
in the queuing room where humans who are objects
will be detected, webcams that function to capture
images are placed at the position of the upper end of
the room, with the aim of being able to reach a wider
area of a room. If the "people” is too close or there is

a "people" that is not wearing a mask, then the
speaker will issue a sound notification.
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Figure 2: Hardware Design.

2.5 Software Design

In this research, the system uses the Faster R-CNN
method. The steps taken to detect objects are as
shown in Figure 3.
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Figure 3: Software Design.

2.6 Centroid Euclidean Distance

Centroid and Euclidean Distance are used to
determine the distance between objects by
determining the coordinates of the Centroid value as
shown in Figure 5 from each bounding box in each
frame using equation 1.

2 2
py= G -x)+0G-n) O
description:
D : Distance result
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X;j : Distance x is measured from the distance
measurement based on pixel value
variation

Y;; : Distancey is measured from the distance
measurement based on pixel value
variation

3 RESULT

3.1 Dataset

The dataset was obtained from the collection of
photos with the provision of faces using masks,
without masks, and people in a standing position, the
number of datasets used were 1580 images. The
dataset is then converted into an XML file and
divided into 2 parts, namely 80% train data and 20%
test data. Figure 4 is a few samples from the dataset

used.
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Figure 4: Dataset Class (A) Mask (B) No Mask (C) People.

3.2 Inference Graph Tensorboard

Tensorboard is used because the neural network is a
process known as a black box, so it cannot be
observed in detail what processes occur in the neural
network system. Training process is carried out until
step 200,000 and generate total loss below 0,015. The
total Loss graph is shown in Figure 5.
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Figure 5: Total Loss Graph.
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3.3 Testing Object Detection

Detection is divided into 3 according to the
predetermined class, namely Mask, No mask, and
People. The test was carried out with the camera
position being 220 cm from the floor and the first
object at a distance of 347.27 cm from the camera.

Table 1: Testing Object Detection (24 data from 140).

No Dis- Prediction Image Results State
tance ment
|
e og|  Mask True
1 0cm
‘WM People | True
B

Mask True

2 50 cm

People | True

Mask True
3 100
cm

People | True

Mask True
4 150
cm

People | True

Mask True
5 200
cm

People | True

Mask True
6 250
cm

People | True

Mask True
7 300

cm
People | True
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No Dis- | p e diction Image | Results State No Dis- | p e diction Image | Results State
tance ment tance ment
| a _
W]m Mask | True ' nﬁzk True
3 350 ! 17 150 i N
cm , cm 3"!
‘ People | True People | True
JiiJ
Mask True nEZk True
9 400 18 200
cm cm
People | True People | True
Mask True ﬂggk True
10 450 19 250
cm cm
People | True People | True
False Irll\i(s)k True
1 500 20 300
cm cm
True People | True
True %ﬁgk True
12 550 21 350
cm cm
True People | True
False mli(s)k True
13 600 2 400
cm cm
True People | True
True
14 0 cm
True
True True
15 50 cm 140 500
cm
True True
True Based on the test data in Table 1 from 140 data,
6 100 the percentage of detection success was 92.67%.
cm
True 3.4 Testing Object Tracking

In object tracking testing, the system can perform
object tracking in the form of object IDs precisely
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according to the existing queue conditions, the test
results are as shown in Figure 6.
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Figure 6: Object Tracking.

3.5 Testing Distance Object

Distance measurement is done using the perspective
model. Then, for distance estimation, Euclidian
Distance calculation is used to get the distance
between "People" objects. Based on the test results as
shown in Figure 7 using 12 distance data, the largest
error is 1.86% with a distance difference of 0.93 cm.
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Figure 7: Distance Testing Graph.

4 CONCLUSION

From the testing that has been done, the results of this

research can be concluded that:

1. Based on the test results from 140 data, the
success of the system when classifying objects in
the form of masks, no masks, and people has an
average success of 92.67% with a safe detection
distance of 400 cm.

2. Based on the tests that have been carried out, the
distance calculation using the Euclidean Distance
calculation produces an average error of 4.591 %
with the largest distance error reaching 7.32 cm.
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