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ABSTRACT

Social distancing measures area unit vital to scale
back Covid unfold. so as to interrupt the chain of
spread, social distancing is strictly followed as a
norm. This paper demonstrates a system which is
beneficial in observation public places like ATMs,
malls and hospitals for any social distancing
violations. With the assistance of this projected
system, it'd be handily possible to observe people
whether or not they area unit maintaining the

IJSER © 2022

social distancing within the space under police
investigation and additionally to alert the people as
and once there's any violations from the predefined
limits. The projected deep learning technology
primarily based system will be put in for coverage
at intervals a definite restricted distance. The
formula may well be enforced on the live pictures
of CCTV cameras to perform the task. The
simulated model uses deep learning algorithms
with OpenCV library to estimate distance between
the individuals within the frame, and a YOLOv3
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model trained dataset to spot individuals within the
frame. The system needs to be configured in line
with the situation it's being put in at. By
implementing the formula, the number of violations
area unit rumoured supported the space and set
threshold. Number of violations rumoured area

unit one and 2 for 2 real time pictures severally.

I. INTRODUCTION:

The ongoing COVID-19 corona virus
outbreak has caused a worldwide disaster
with its deadly spreading. thanks to the
absence of effective remedial agents and
also the shortage of immunizations against

the virus,

population vulnerability will increase. In
the current scenario, as there aren't any
vaccines available; thus, social distancing
is thought to be Associate in Nursing
adequate precaution (norm) against the
unfold of the pandemic virus. The risks of
virus unfold will be minimized by
avoiding  physical contact among
individuals. the aim of this work is,
therefore, to produce a deep learning
platform for social distance pursuit
victimisation an overhead perspective. The
framework uses the YOLOvV3 seeing
paradigm to spot humans in video
sequences.  The  transfer  learning
methodology is additionally enforced to

increase the accuracy of the model. In this
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The red box highlighting the violations area unit
displayed at the side of distance. reportage potency
and correctness were valid for a lot of range of

samples.

Keywords: Deep learning, social distancing,
COVID-19, Transfer learning, Overhead read,
Person detection, YOLOv3.

way, the detection formula uses a
pre trained formula that's connected to
Associate in Nursing extra trained layer
victimisation ~ Associate in  Nursing
overhead human knowledge set. The
detection model identifies people’s
victimisation detected bounding box info.
Using the geometer distance, the detected
bounding box centroid's pairwise distances
of people area unit determined. To
estimate social distance violations between
individuals, we used Associate in Nursing
approximation of physical distance to
picture element and set a threshold. A
violation threshold is established to
evaluate whether or not or not the space
worth breaches the minimum social
distance threshold. additionally, a pursuit
formula is used to notice people in video

sequences such the one who

violates/crosses  the social distance
threshold is additionally being half-
tracked. Experiments area unit disbursed

on completely different video sequences to
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check the potency of the model. within the
past decades, computer vision, machine
learning, and deep learning have shown
promising ends up in several lifestyle
issues. Recent improvement in deep
learning permits object detection tasks
simpler. Researchers usually utilize these
ways to measure social distancing among
individuals across the moving frames. to
work out the distancing between
individuals, clustering and distance-based
ways area unit utilised. It can be seen that
the majority of the ways area unit
developed victimisation frontal or prospect
video sequences, which needs a correct
camera calibration to map pixels to
distance for really simply, measurable
units (i.e., feet, meters, etc). This work
aims to gift a deep learning-based social
distance monitoring framework for the
general public campus surroundings from
Associate in Nursing overhead

perspective. A deep learning model, i.e.,

YOLOv3 (You solely Look Once) is
applied for human detection. Transfer
Il. LITERATURE REVIEW

A. when the increase of the COVID-19
pandemic since late December 2019,
Social distancing is deemed to be
Associate in Nursing utmost reliable

follow to forestall the contagious virus
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learning is additionally wont to improve
the

efficiency of the detection model. The
detection model detects humans and offers
bounding box info. when human detection,
the geometer distance between each
detected center of mass try is computed
using the detected bounding box and its
centroid info. A predefined minimum
social distance violation threshold is mere
victimisation picture element to distance
assumptions. To check, either the
calculated distance comes underneath the
violation set or not, the calculable

information is matched with the violation
threshold. The bounding box's color is
formerly initialized as green; if the
bounding box comes underneath the
violation set, its colour is updated to red.
In addition, the centre of mass pursuit
formula is used to track an individual
WHO profaned the social distancing
threshold.

transmission and opted as standard follow
on Gregorian calendar month twenty three,
2020

i). News,2020). throughout one month, the
number of cases rises exceptionally, with

two thousand to four thousand new
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confirmed cases rumoured per day within
the first week of Gregorian calendar month
2020. Later, there has been a proof of
relief for the primary time for 5 ordered
days up to March twenty three, 2020, with
no new confirmed cases (N. H.)

if). of the Peoples Republic of China,
2020). this can be as a result of the social
distance follow initiated in China and,
latterly, adopted by worldwide to manage

COVID-19.

B. Ainslie et al. (2020) investigated the
link between the region’s economic
scenario and also the social distancing
strictness. The study discovered that
moderate stages of exercise may well be
allowed for evading an outsized
occurrence. So far, several countries have
used technology-based solutions (Punn,
Sonbhadra, & Agarwal, 2020a) to beat the
pandemic loss. many developed countries
square measure using GPS technology to
observe the movements of the infected and

suspected people.

C. Nguyen et al. (2020) provides a survey
of various rising technologies, together
with Wi-fi, Bluetooth, smartphones, and
GPS, positioning (localization), laptop
vision, and deep learning which will play a
vital role in many sensible social

distancing situations. Some researchers
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utilize drones and alternative police work

cameras to observe crowd gatherings.

D. Chakraborty et al. (2020) studied the
social distancing impacts on the unfold of
the COVID-19 occurrence. The studies
ended that the first and immediate observe
of social distancing may step by step cut
back the height of the virus attack. As we
tend to all apprehend, that though social
distancing is crucial for flattening the
infection curve, it's AN economically

unpleasant step.

E. Adolph et al. highlighted the u. s. of
America’s condition throughout the
pandemic. thanks to an absence of general
support by decision-makers, it had been
not enforced at AN initial stage, beginning
hurt to public health. However, social
distancing influenced economic
productivity; even then, varied students
wanted alternatives that overcame the loss.
Researchers offer effective solutions for
social distance measure victimisation
police work videos together with laptop
vision, machine learning, and deep

learning-based approaches.

F. Punn et al. (2020) projected a
framework victimisation the YOLOv3
model to observe humans and also the
Deep kind approach to trace the detected

individual’s victimisation bounding boxes
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and assigned IDs info. They used AN open
image information set (OID) repository, a
frontal read information set. The authors
additionally compared results with faster-
RCNN and SSD.

G. Ramdas et al. (2020) developed AN
autonomous drone-based model for social
distancing observation. They trained the
YOLOvV3 model with the custom
information set. the information set
consists of frontal and panorama pictures
of restricted individuals. The work is
additionally extended for the observation
of facial masks. The drone camera and also
the YOLOV3 rule facilitate establish the
social distance and monitor individuals
from the facet or frontal read publicly

carrying masks.

H. Manocha et al. (2020) performed
human detection during a jam-pawncked
scenario. The model is meant for people
United Nations agency don't adjust a social
distance restriction, i.e., vi feet of house
between them, the authors used a mobile
mechanism with AN RGB-D camera and a
2-D measuring system to form collision-

free navigation in mass gatherings.

I. Nicoleta et al. (2021) projected that
because the unfold of COVID-19 within

the North American country continues to
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grow, native and state officers face tough
choices regarding once and the way to
transition to a “new normal”. The goal of
this study is to project the amount of
COVID-19 infections and ensuing severe
outcomes, and also the want for hospital
capability beneath social distancing,
significantly, shelter-in-place and
voluntary quarantine for the State of
Georgia. we tend to developed AN agent-
based simulation model to project the
infection unfold. The model utilizes
COVID-19 specific parameters and
information from Georgia on population
interactions and demographics. The
simulation study lined a seven and a half-
month  amount, testing completely
different social distancing situations,
together with baseline (no-intervention or
faculty closure only) and mixtures of
shelter-in-place and voluntary quarantine
with completely different timelines and
compliance  levels. the subsequent
outcomes square measure compared at the
state and community levels: the amount
and share of accumulative and daily new
symptomatic and symptomless infections,
hospitalizations, and deaths; COVID-19
connected demand for hospital beds, ICU
beds, and ventilators. The results
recommend that shelter-in-place followed

by voluntary quarantine reduced peak

75

http://www.ijser.org




International Journal of Scientific & Engineering Research Volume 13, Issue 6, June-2022

ISSN.2229-5518

Monitoring Social Distancing

infections from just about 180k beneath no
intervention and 113k beneath faculty
closure, severally, to below 53k, and
delayed the height from April to Gregorian
calendar month or later. Increasing shelter-
in-place length from four to 5 weeks
yielded 2-9% and 3-11% decrease in
accumulative  infection and deaths,
severally. despite the shelter-in-place
length, increasing voluntary quarantine
compliance minimized daily  new
infections from virtually 53k to 25k, and
minimized accumulative infections by
regarding five hundredth. The
accumulative variety of deaths ranged
from vi,660 to 19, 430 beneath completely
different situations. Peak infection date
varied across situations and countries; on
the average, increasing shelter-in-place
length delayed the height day by vi days.
Overall, shelter-in-place followed by
voluntary  quarantine  well  reduced
COVID-19 infections, attention resource

wants, and severe outcomes.

J.  Medeiros et al. (2021) projected that as
social animals, humans have to be
compelled to sleep in teams. This contact
with conspecifics is important for his or
her evolution and survival. Among the

recommendations to scale back
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transmission of the new coronavirus
(SARS-CoV-2) answerable for COVID-19
square measure social distancing and
residential confinement. These measures
might negatively have an effect on the
social life and, consequently, the emotion
and uptake behaviour of people.

K. we tend to assessed the impact of the
COVID-19 pandemic on the anxiety,
discharge symptoms, and uptake behaviour
of young girls. information assortment was
conducted face to face (pre-pandemic-from
March to December 2019) and on-line
(during the pandemic-August 2020). a
complete of seventy-one participants,
average age of twenty-one.26 years
(SD=0.41) took half within the study.
attribute anxiety throughout the pandemic
was considerably not up to within the pre-
pandemic amount. Investigation of
“anxiety/stress” symptom of the discharge
symptoms  screening  tool  (PSST)
discovered that this symptom was
additional severe before the pandemic.
There was a decline within the want foe
sweet and fatty foods throughout the
pandemic. However, yearning for ancient
foods rose considerably within the same
amount. Uncontrolled and emotional
uptake  were  considerably  lower
throughout the pandemic. The results

recommend that the pandemic might have
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had a positive impact on anxiety and
uptake behaviour of the participants, which
can flow from to variations between urban
and rural populations and also the latter

living with their families.

II1)OBJECTIVES:

e To set up the variable values like
defining the safe distance between
two people (in pixels) ,how to
calculate it.

e To create the people detection
function using YOLOvV3

e To grab frames from video and
make prediction measuring

distances of detected people.

IV.METHODOLOGY:

This section discusses the design and
implementation of a new social distance
monitoring system based on social
distance tags uses detected bounding box
information and displays a message if
social distancing is not maintained. This
section discusses the architecture of the

proposed system, including the hardware

IJSER © 2022

I1l.(a) PROBLEM STATEMENT:
.The purpose of this work is to

provide a deep learning platform
for social distance tracking using
an overhead perspective. The
framework uses the YOLOv3
object recognition to identify
humans in video sequences. The
transfer learning methodology is
also implemented to increase the
accuracy of the model. In this way,
the detection algorithm uses a pre-
trained algorithm that is connected
to an extra trained layer using an

overhead human data set.

(b) The proposed system employs
computer vision and deep learning
techniques to recognize individuals
in an image/video stream and
determine whether or not social
distance is maintained using the

OpenCV, Tensor flow librar

and software components. The developed
solution is based on two main approaches:
human identification and  distance
measurements. The human identification
function is employed to detect the presence
of humans approaching the user In
contrast, the distance  measurement
function estimates the distance between

the detected people and the user. The
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developed social distance monitoring
system consists of four main modules
human  detection,  social  distance
estimation, broadcast, and base-station
processing modules.

YOLOV3 algorithm was used to detect the
pedestrian in the video frame. From the
detection result, only pedestrian class was
used and other object classes are ignored.
Hence, the bounding box best fits for each
detected pedestrian can be drawn in the
image, and these data of detected
pedestrians will be used for the distance

measurement.

For camera setup, the camera is set at fixed
angle, and the video frame was treated as
perspective view is transformed into a two-
dimensional top-down view for more
accurate estimation of distance
measurement. In this methodology, it is
assumed that the pedestrians in the video

frame are walking on the same flat plane.

Four filmed plane points are selected from
frame and then transformed into the top-
down view. The location for each
pedestrian can be estimated based on the
top-down view and distance between
pedestrians can be measured and scaled.
Depending on the preset minimum

distance, any distance less than that

IJSER © 2022

between any two individuals will

indicated with red

lines

precautionary warnings.
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A. Pedestrian Detection

Deep CNN model was the item
detection  approach and it
absolutely was projected by
mitigating the process quality
problems by formulating the
detection with one regression
drawback . once it involves deep
learning-based object detection, the
YOLO model is taken into account
one amongst the state-of-the work
of art detectors which might be
incontestible to supply important
speed benefits can appropriate for
time period application. during this
work, the YOLO model was
adopted for pedestrian detection is

shown in Figure one.

IJSER © 2022

Input Image

YOLOv3
model

79

Detection Result
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|
I
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O R S A SO J

The parameters used for pedestrian detection

Figl: YOLO model applied for

pedestrian detection

The YOLO algorithmic program
was thought of as associate object
detection takes a given input image
and at the same time learning
bounding box coordinates (tx, ty,
tw, th), object confidence and
corresponding  category label
chances (P1, P2, ..., Pc). The
YOLO trained is on the palm tree
dataset that consists of eighty
labels as well as human or
pedestrian category. So, for that

purpose, a transfer learning
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approach is adopted, that enhance
the potency of the model. With
transfer learning, the model is in
addition trained while not dropping
the precious data of the prevailing
model. Further, the extra overhead
knowledge set trained layer is
appended with the prevailing
design. during this manner, the
model takes advantage of the pre-
trained and freshly trained data,
and each detection results square
measure more deliver higher and
quicker detection results. during
this work, the sole box coordinates,
object confidence and pedestrian
object category from detection lead
to the YOLO model were used for

pedestrian detection.

The model's overall design is
bestowed in Figure2 ; it may be
seen that feature learning is
performed victimisation the
convolutional layers, additionally
known as Residual Blocks. The
blocks square measure created
from several convolutional layers
and skip connections. throughout
human identification, as seen in
Figure2, the input frame is split

into a vicinity of SxS, additionally
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known as grid cells. These cells
square measure associated with
bounding box estimation and

sophistication chances.

It predicts the chance of whether or
not the centre of the person
bounding box is within the grid cell
or not. The model's distinctive
characteristic is that it performs
detection at 3 separate scales, as
portrayed .The convolutional layers
with a given stride square measure
practiced to down sample the
feature map and transfer invariant-

sized options . 3 feature maps, as

13661

oo futher yers

Fig: shown square measure used

for object detection.
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B) Camera View Calibration

The camera is commonly categorised on
the idea of a group of intrinsic parameters
like skew of the axis, distance, and main
purpose in these applications, and its
orientation is expressed by unessential
parameters like rotation and translation.
Linear or nonlinear algorithms area unit
accustomed  estimate intrinsic  and
unessential parameters utilizing famed
points in period and their projections

within the plane.

Camera activity is outlined because the
technique of estimating the characteristics
of a camera. We have all of the camera’s
info like parameters or coefficients that
area unit required to see Associate in
Nursing correct relationship between a 3D
purpose within the world and its
corresponding 2nd projection within the

image noninheritable by that mark camera

Thus, here the region of interest (ROI) of a
picture focuses on the pedestrian walking
on street was remodelled into a top-down
2nd read that contains 480x480 pixels as

shown in Figure three.

The transformation of the attitude read into

a top-down read was computed. In

IJSER © 2022

OpenCV, the attitude transformation could
be a easy camera activity technique that
involves  choosing four points or
coordinates within the perspective read
and mapping them to the corners of a
parallelogram within the 2nd image read.
Hence, every one is assumed to be
standing on identical level flat plane. the
particular distance between pedestrians
corresponds to the quantity of pixels
within the top-down read that may be

calculable.

Figure 3(Sample of original perspective

read (top) and prime down read when

activity (bottom)
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C) Distance Measurement

In this step of the pipeline, the placement
of the bounding box for every person (X, y,
w, h) within the perspective read is
detected and remodelled into a top-down
read. for every pedestrian, the position
within the top-down read is calculable
supported the bottom-center purpose of the

bounding box.

The distance between each pedestrian
combine may be computed from the top-
down read and also the distances is scaled
by the scaling issue calculable from
camera read standardisation. The detected
bounding box coordinates (x,y) area unit
accustomed reason the bounding box's

centre of mass.

Figured(c) demonstrates acceptive a
collection of bounding box coordinates
and computing the center of mass. when
computing, centroid, a singular 1D is
appointed to every detected bounding box.
within the next step, we tend to live the

space between every detected centre of
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mass victimization geometrician
distance.Given  the position of 2
pedestrians in a picture as (x1, yl) and
(x2,y2) severally, the space between the 2

pedestrians, d., may be computed as:

d= /2 —20)" + (32— )’

For every resulting shut in the video
stream, we tend to foremost reason

bounding box centroids shown in Figure4

(c);

so calculate the space (highlighted with
red lines) between every combine of
detected  bounding  box  centroids,
Figure4(d). the knowledge of every center
of mass is hold on within the kind of a
listing. supported distance values, a
threshold is outlined to envision if any 2

folks area unit but N pixels apart or not.
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Euclidean distance
between centroid values

(d)

Bounding boxes
centroid values

Figure 4(a) Input image, (b) detected
person bounding boxes victimization deep
learning algorithmic rule, (c) reason the
centre of mass of every detected bounding
box, and (d) finally, the space between
every combine of the centre of mass is
decided. within the example image, the

red lines

If the space violates the minimum social
distance set or 2 folks area unit too shut,
then the knowledge is additional into the
violation set. The bounding box color is
initialized as inexperienced. the knowledge
is checked within the violation set; if the
present index exists violation set, the

colour is updated to red. moreover, the

IJSER © 2022

center of mass trailing algorithmic rule is
employed to trace the detected folks within
the video sequence. The trailing
algorithmic rule additionally helps to stay
track of individuals WHO area unit
violating the social distance threshold. At
the output, the model displays a warning

message just in case of violation.

The bounding box's color operation, c,

may be outlined as:

red d<t
C —
green d>1

V) OUTPUT USING PYTHON:

a) Outcome 1-

Fig: Setting up the variable values like
defining safe distance between two

people.
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b) Outcome 2-

Fig:
function using YOLOV3.

Creating the people detection

c) Outcome 3-

Fig: Grab frames from video and make

prediction measuring distances  of

detected people.

Fig: Monitoring Social

distance using

our software sample 1.

IJSER © 2022
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Fig: Monitoring Social distance using

our software sample 2.

Fig: Monitoring Social distance using

our software sample 3.
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Summarised distance detection
flowchart:
— Load camera or video frame

Detect the numbers of
pedestrian in frame

Transform perspective view into top-down view
v
Measure the distance between pedestrians
v
Detect the social distancing measurement
Indicate the n:sut in output frame

End of video frame?

TECHNOLOGIES USED: Google collab
Language used: Python
V) CONCLUSION

Emerging trends and the availability of
clever technologies force us to create new
models to meet the needs of the
developing globe. As a result, we've
created a revolutionary social distancing

detector that could help with public

IJSER © 2022

healthcare. The model shows a real-time
deep learning-based framework for
automating the process of monitoring
social distancing through object
recognition and tracking approaches, in
which each participant is identified in real-
time using bounding boxes.

This device is extremely successful at
detecting social distance between people
and sending out an alarm that can be
handled and monitored.

VI) FUTURE WORK:

A social distance watching framework is
introduced supported deep learning design
to regulate infection transmission of
COVID-19 pandemic. the framework is
categorised into 2 modules: the human
detection and social distance watching
module. The pre-trained Faster-RCNN
paradigm is employed for prime read
human detection functions. the highest
perspective is well completely different
from the frontal perspective; therefore, the
transfer learning strategy is performed to
spice up human detection results. The
design has been trained on the highest read
human knowledge set, and therefore the
new layer is consolidated with the present
design. As so much as we all know, it
should be the primary effort that used

transfer learning for Faster-RCNN, i.e.,
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and practiced social distance watching in
an exceedingly prime perspective. info the
knowledge the data} of the bounding box
obtained from the human detection module
is employed to work out the center of mass
or central purpose coordinates information.
Applying geometrician distance, the gap
between the detected bounding boxes is
calculable. A distance-based threshold is
decided, and therefore the constituent to
physical distance approach is applied to
look at social distance violations.
Experimental outcomes disclosed that the
given framework effectively and with
efficiency acknowledges shut interactions
between peoples and people WHO don't
maintain a social distance violation
threshold. additionally, transfer learning
enhances the final potency and strength of
the detection design. For a pre-trained
design, the accuracy of the framework is
ninety one, and once coaching and transfer

learning, it archives Associate in Nursing
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