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Abstract

In urban areas, obstruction is a difficult problem to manage since the number of
automobiles continually rises faster than the traffic infrastructure that can sustain
them. In the case of fender benders, it gets considerably more scary. Several facets
of modern life are affected by this issue, including financial results, traffic accidents,
the expansion of nursery outflows, time spent, and health issues. Modern cultures
may rely on the flow of traffic the board structure in this particular situation to
prevent congestion and its unfavourable effects. In order to improve overall traffic
competence and the health of the transportation systems, traffic the board
frameworks are composed of a variety of executive and user tools. In addition, to
deal with this issue, the traffic executive structure gathers information from a variety
of sources, analyses this information to determine risks that could reduce traffic
competence, and then offers a variety of forms of assistance to control those risks..
In response to this question, this post offers a plan, a survey, some challenges, and
some potential future perspectives for implementing a traffic the board
architecture.Here we present a methodology for keen traffic framework utilizing
existing foundation like CCTV, ATC (Region traffic signal) and so on. The main
objective of this effort is to use CCTV to gradually time the traffic signal based on
the volume of traffic. With the help of this effective scheduling, we recommend
fostering an element for connection between traffic signals for traffic arrival reliant
upon load limits since it keeps the area far ahead of schedule clear of jams. In the
event of gridlock happens the traffic will be cleared utilizing the proposed system.
Additionally overcoming any issues between Web of Things and Traffic the board
framework. Crisis vehicle acquisition framework is taken in to thought. Our

proposed approach resolves numerous social issues.



Chapter-1

Introduction

1.1 Introduction

The historical backdrop of Traffic The executives Framework began in 1972 to
midway control the expressway framework in the Twin Urban communities
metro region. The Traffic The executives Framework expects to give drivers a
quicker, more secure excursion on metro region turnpikes by advancing the
utilization of accessible expressway limit, productively overseeing episodes
and extraordinary occasions, giving voyager data, and giving impetuses to ride
sharing. Urban communities and traffic have created hand-inhand since the
earliest enormous human settlements. The very powers that draw occupants to
assemble in enormous metropolitan regions additionally lead to some of the
time terrible levels of gridlock on metropolitan roads. Urban communities are
the forces to be reckoned with of monetary development for any country.
Transportation framework gives the best approach to developments and
vehicle for arriving at objections. Deficient transportation framework hampers
monetary exercises and makes impediments for advancement.

With the rising purchasing force of everyday person today the quantity of
vehicles out and about is making weighty traffic that is challenging to control
and keep up with wellbeing. This issue is much significant and hazardous for
passerby, particularly in huge urban communities like Pune, Bengaluru and
Mumbai. Development of traffic here is nonlinear when contrasted with the
advancement of foundation like streets, crossing points and extensions. It is
challenging for more often than not and in some cases difficult to change or
widen them in existing urban communities. New development takes as much
time as necessary with all requirement. The options available with traffic light
split are to force one way, use traditional traffic watching and controlling, as
well as the current controlled flagging system, to optimise the flow of traffic at

the crossing point. Although the standard structure is effective,.



Human mediation is present to handle crises and to use skill and common
sense. Traffic police assess the level of thickness at particular pathways while
determining the duration for traffic signal management. Existing programmed
framework utilizes preset sign timings to control traffic at convergence. Time
to be Preset time is again concluded by the policeman relying on his/her
review about traffic condition for a specific convergence. More often than not,
these techniques are insufficient, in light of unexpected variance in progression
of traffic separated from top hours. The cyclic flagging technique with existing
preset timing in robotized framework will be unseemly insituation of stalling,
regardless of whether not many or no vehicles accessible on the other street.
Fixed timing won't be unseemly on the off chance that enormous number of
vehicles holding on to cross the intersection. Burden will be brought about by
superfluous pausing; individuals will lose time, pass up on open doors and get
baffled. Gridlock issues make a profound effect on organizations creation and
transportation of merchandise. Need is for programmed change of the sign
timing with changing traffic conditions, in comparative design concerning
what the official does in customary framework. Framework should be
competent to deal with crises.

In order to obtain the greatest outcomes in the realm of computer vision, object
recognition technology analyses photo and video sequences and selects them.
People quickly recognise different objects in photographs, despite the fact that
the appearance of objects may vary considerably from one perspective to
another, over a broad variety of sizes and dimensions, or even when they are
deciphered or twisted. Even when objects are partially obscured by the
viewpoint, they can still be viewed. In present day life, we need to look with
numerous issues, one of which is gridlock turning out to be more hazardous
step by step.

Because of the expansion in vehicle traffic, numerous issues arose, for
instance, auto collisions, gridlock, etc. Gridlock was an extremely challenging
issue. Thus, numerous examiners certainly stand out enough to be noticed to
ITS (Shrewd Transportation Framework), for example, anticipating traffic
stream in view of traffic checking at the traffic intersections to identify

bottlenecks.



A few ways to deal with this undertaking have been executed over numerous
many year.

There’re large number of technologies for recognizing objects on street, for
instance, identifying movements, installing lasers both of the sides on the
roads and so on, that are drawn-out and includes countless fittings. This
strategy utilizes picture handling methods adding up the quantity of motor
machines on street & gauge the thickness. The quantity of motor machines for
looking over to control the red, green and yellow lights. This is perhaps of the
best present day strategy that nations are trying to bring into the traffic
framework. It coordinates the congestion in a shrewd manner, in this way you
can sort out the congestion without requiring for an individual to make it
happen.

In the past paper, the vast majority of them utilized matching strategy, by
taking principal edge and afterward made deduction and tacal the situation in
be the best manner.

Yet, we will examine about shrewd traffic signal by utilizing image
recognition to count vehicles. Vehicle recognition and including are significant
in working out gridlock on expressways. The principal objective of
distinguishing vehicles and including in a video or picture traffic paper is to
foster a technique for programmed discovery of vehicles and count them on
parkways. Our technique doesn't utilize foundation, it utilizes a channel that
we identify and count the vehicles, takes a video or a picture and makes a

handling to give the quantity of wvehicles at long last



1.2 Problem Statement

More than a very long while, gridlock has turned into a difficult issue in the
noteworthy urban areas. Blockage is specifically linked to automation and the
dispersion of the automobile, which has raised interest in transportation
infrastructure. However, there hasn't always been a way for the transportation

structure to keep up with portability's evolution.

Congestion difficulties include progressive postponement, vehicle operating
expenditures such as fuel usage, pollution emissions, and stress caused by
impedance among cars in the rush hour gridlock stream, particularly when
traffic numbers approach a street's capacity. More people are devoting more
energy than ever before in rush hour bottleneck situations across metropolitan

neighbourhoods.

When demand exceeds the permitted street limit, gridlock results. There are
several factors that contribute to congestion; most of them reduce the street's
maximum width at a certain location or over a predetermined distance,
including people using the streets more frequently or an increase in the number

of cars. Furthermore, traffic lights contribute to gridlock.

At traffic light when street traffic thickness is low sign actually shows a
similar traffic time because of which other path traffic increments which bring
about gridlock. Now and again due this issue the emergency vehicle, police
vans, putting out fires vehicle are not coming to at their objective on time.

The reality which urged us to direct this exploration is that in numerous urban
areas of the world, signal assignment is as yet in light of clock. The clock
approach has a disadvantage that in any event. When a street has less traffic,
green signs are still displayed on it until its clock value drops to zero, but when
another street has more traffic, red signs are displayed around that time,
causing congestion and time-loss commutators. Many of the current
frameworks are human error-prone and not fully automated. This article's
major objective is to improve the city's road network layout in order to

encourage easier traffic flow and boost a city's efficiency as a whole.



1.3 Objectives

The primary goal of identifying vehicles and including in a recordings or
picture congestion is to foster a strategy for programmed discovery to count
motor machineries on thruways. Our technique doesn't utilize foundation, it
utilizes a channel that we distinguish and sum up the number of motor vehicles
on the road, takes a video or a picture and makes a handling to give the
quantity of vehicles at long last. The goal of this model is to make a superior
street organization framework inside the city for smoother progress of traffic
to increment the general efficiency of a city.

The primary objective is to further develop the ongoing traffic the executives
frameworks. Various ways, for example, cost based controls frameworks,
expanding existing foundation are accessible however they are not attainable
to carry out and wasteful. Subsequently it is more propelling to plan a traffic
framework which can deal with differing traffic thickness and in view of that
can change time spans for traffic signals.

The reason for this framework is to make a traffic the board framework which
is versatile to changing traffic. The venture has fundamental three sections viz.
Discovery of vehicles, including the quantity of vehicles in various paths,
fluctuating the sign time as per traffic thickness. The versatile traffic the
executives framework diminishes vehicle deferrals and stoppage at
intersections by utilizing constant information.

Upgrading traffic lighthas been perceived as one of the most savvy techniques
for lessening travel time and further developing driving rates in metropolitan
vehicle framework. As the normal holding up time is diminished, this will
assist with lessening Co2 discharge at the intersections which thus decrease the
contamination altogether. Congestion is an always expanding issue in towns
and urban areas everywhere. Nearby specialists should consistently attempt to
amplify the effectiveness of theirstreet organizations and to limit any

disturbances.



1.4 Methodology

There are a variety of methods, which are time-consuming and need a
significant amount of devices, for identifying cars on the street, including
movement recognition and the installation of lasers on both sides of the road.
This tactic makes use of image processing techniques to determine the
thickness and number of cars on the road. The number of discovered cars can
be used to observe or oversee the traffic light. Our approach is based on two

sections: video-based vehicle recognition and image-based vehicle positioning.

With the exceptionally rising gridlock from one side of the planet to the other,
and it's administration by conventional methodology are not effective for
smooth recompense reason. Thus, there is a need to think of an answer which
can be worldwide acknowledged and would lead for the better administration
of traffic. The current conventional approach switches the sign at a
predetermined typical stretch, however the number of street cars at each sign
doesn't stay the same as previously, therefore the static methodology fails. If
the sign continues to change at its usual stretch in this circumstance, the
heavily crowded side of the roadway will continue to be completely occupied.
As stated in the aforementioned frameworks, they have only used vehicle
counts up to this point in order to allow for a comparative analysis and
assessment of traffic. There are various initiatives emerging to entirely replace
the current vehicle organisation in metropolitan neighbourhoods with the
"Savvy framework,” one of which is the Clever Vehicle Framework.
Numerous drives were made in order to design a system that is capable of
continuous observation of traffic lights, meaning that the time at which traffic
lights will change won't be predetermined but rather will depend on the
number of vehicles on each roadside. This process of determining the number

of vehicles on the road can be carried out using several location techniques.



When traffic is dense at peak times, techniques like vehicle recognition using
sensors may not work. Our goal is to provide a tiny space to depict the current
state of the roadway while also monitoring and addressing traffic problems. In
order to proceed with this project, we are using a from before-prepared
Consequences be damned Al Model to carry out the article identification task.
The organisation for object location is called Consequences be damned (You
Just Look Once). One of the most impressive pretrained models, it provides
the highest degree of accuracy. Consequences be damned is a combined
version of RCNN (District based Convolutional Brain Organisations) and SSD
(Single Shot Indicator), both of which increase the computation speed,
accuracy, and power of the algorithm. By using object location computation in
Just go for it, one may determine what is in an image as well as the position, or
region, in which a certain object is placed. Additionally, because the model
was developed using a large amount of data, it is capable of recognising
objects in pictures even when they are rotated 360 degrees. Implications be
damned is a good example because it recognises two strongly placed items.
Unlike the traditional approach of applying a classifier to each image and
creating expectations, just go for it look at the image once, but do it in a
thoughtful way. The picture is divided into N different portions and a MxM
framework. Implications be damned now applies its calculation on a per-
allotment basis, and the foresee certainty score (or certainty score) is the score
that informs us of the availability of the piece. Just go for it makes a

distinction between articles based on the certainty score.

YOLO can handle many casings with less execution time when contrasted
with other pretrained models. Consequences be damned registers its

expectation regarding accuracy and Vehicle Detection.

Over the last four to five decades, numerous techniques have been developed

for video processing.



One of them is the matching approach, which takes the prior and current
images and subtracts them, calculating the percentage of congestion based on

the difference.

However, we currently utilise a filter approach that can provide results with an
accuracy of up to 90%. Operational vehicle recognition is in the telegenic
survilleance. It tends to be utilized in numerous districts, for example, video
observation, traffic checking and individuals following. Several movement
division techniques exist, much like approach contrast. The outline distinction
technique is simpler and easier to implement; if the difference between the
continuing edge and the reference outline exceeds the threshold, it is regarded
as a moving vehicle. Review counts how amazing we find each and every one
of the positives, or how properly the articles are sorted. Accuracy calculates

how precise the expectations are.

To expand its presentation factor Just go for it utilizes loU, Crossing point
over Association is an assessment metric used to gauge the precision of an
article locator on a specific dataset. loU characterizes how two intently place
items can be effectively identified without hampering the exactness of the
model. Just go for it comprise of two center parts. One of the Just go for it's
part R_CNN utilizes specific hunt calculation and proposes exact jumping box
that certainly contains objects though the other part SSD that assists with
accelerating the handling of a picture. Consequences be damned science and
technology is more comparable to FCNN (completely convolutional brain
organisation), which passes the picture size NxN once through the FCNN and
yield size is MxM expectation. This is opposed to other local the location idea
setup organisations (quick RCNN), which execute location on various area
suggestions and ultimately wind up carrying out expectation on multiple
occasions for different districts in a picture. In this architecture, the size of the
information image is divided into MxM networks for each age group, along
with the class probability for those bouncing boxes. Consequences be damned

purposes  OpenCV  for  object location  alongside  various



closer view and foundation deduction and expulsion of commotion from the
info picture. The CCTV cameras that are being utilized for reconnaissance
reason can be made use to catching the recording of the street, this picture will
be passed to the pretrained model as info picture. To in all actuality do so each
roadside will be isolated into specific casings of same level and width for
catching the picture. The count got from the picture is passed into a pre-
characterized Python program. According to the count got, exchanging time
will be appointed for each side of street. The programme will initially confirm
that there are vehicles on all pathways before powerfully switching signs such

that the path with the greatest number of vehicles is opened first.

Another technique Optical stream strategy can identify the moving vehicle in
any event, when the telegenic recorder moves, however it want additional

opportunity for its intricacy, and it is exceptionally delicate to the clamor.

Outline distinction can't distinguish the specific shape of the moving vehicle;
the proposed model devised will use YOLO (you look once technology) to
detect vehicles for higher accuracy—You just look once (Consequences be
damned) is a cutting edge, ongoing item identification system YOLO, another
way to deal with object discovery. Earlier work on object identification reuses
classifiers to perform discovery. All things being equal, we outline object
location as a relapse issue to spatially isolated bouncing boxes and related
class probabilities. A solitary brain network predicts bouncing boxes and class
probabilities straightforwardly from full pictures in a single assessment. Since
the entire location pipeline is a solitary organization, it tends to be streamlined

start to finish straightforwardly on identification execution.

The object detection task comprises in deciding the area on the picture where
certain articles are available, as well as grouping those articles. Past strategies
for this, similar to R-CNN and its varieties, utilized a pipeline to play out this
undertaking in different advances. This can be delayed to run and furthermore

difficult to streamline, on the grounds that every individual part should be



prepared independently. Consequences be damned, does everything with a

solitary brain organization.
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Fig-1.1 Overview of CNN working

We shall then catch picture from a real time telegenic device that can take each
ten sec a catch picture. Enhancement is the method involved with changing
advanced pictures so the re-sults are more appropriate for show or further
examination. For instance, by eliminating noise, it will be easier to tell the
item apart. With the exception of the picture rode process, picture
enhancement techniques are used in both picture identification and video
distinguishing. First, use the capability suggested for this cycle to remove
small associated parts and items from the double picture. Those items have
fewer pixels than the predetermined limit Model: If we now put the side is
equal to ten pixels, the item with a size under ten will be eliminated.
Eliminating the commotion in the picture is among the most significant and

generally



troublesome of the pre-taking care of tech-niques; yet Next, the work will
become easier. Second step is to create a widened creation it will extend white
regions and complete in dark regions close to borders/edges. Enlarge creation
uses two parameters to pehla the picture in the phase before it and another to
create a level organising element with the established neighbours. It uses two
parameters: one to describe the type of shape that needs to be drawn and the
other to describe the size of a lattice that contains 1s and Os; the area of the 1s
identifies the neighbours for morphological activity. The network's middle
component is where the network starts (or ends). The next stage is to create a

rod that will enhance the black areas and obliterate the white areas.

Vehicle tracking includes ceaselessly recognizing the identified motor
machinery in telegenic succession and is finished by explicitly denoting the
limit around the de-tected vehicle. Vehicle tracking is a difficult issue.
Hardships in following vehicles can emerge because of sudden vehicle
movement, changing environment examples of the motor machine, machine.
In my paper we use likewise from Forefront Detector blob function capability.
This capability distinguishes the vehicles and afterward from jumping box we
get the size of the identified vehicles. This can be done by drawing a square

shape around the distinguished vehicle.

Image processing is handling of pictures utilizing numerical activities utilising
any sign handling technique where the information is a picture. A picture or a
collection of qualities or boundaries associated with the picture may be the
outcome of picture handling. Image processing is used to discriminate between

objects.
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1.50rganization

The first section includes an introduction, goals, and issue declarations, as well
as information on the scope and purpose of the project. The written audit of the
undertaking is included in Section 2. The venture's need analysis is found in
Section 3. The project's foundation plans are included in Part 4 of the
document. The system used to improve the project is described in Chapter 5. It
also includes an analysis of additional operations as well as a discussion of
how the process was carried out. The project's completion as well as any

potential future improvements are presented.

Chapter-1
Introduction

|

Chapter-2
Literature Survey

Chapter-3
System Development

Chapter-4
Performance Analysis

Chapter-5
Conclusion

Fig-1.3 Organization



CHAPTER 2

Literature review

2.1 Introduction

When | decided to start building this project, | had a good foundation of knowledge,
but later on when | started carrying out this project, I discovered I didn't. This gave me
a good vision to start the new task that was based on creativity and outstanding skills
being developed STMS. Tragically, there was a gap between my understanding and the
complete understanding of my wanted issue to settle.

To fill that gap | needed to make a profound hunt and perusing digital ebooks
YouTube instructional exercises and see a great deal of guides to ready to begin

carrying out the venture.

2.2 Releated work

e To determine the best fixed-time signal strategy, Rongrong Tian and Xu Zhang
[18] recommended using the TRANSYT traffic modelling software. They
also recommended using the VISSIM micro-simulation software for
validating and assessing the TRANSYT model and to aid in determining the
best signal plan. Finally, they recommended creating an adaptable frame
signal plan and then fine-tuning and evaluating the plan using VISSIM with
VS-PLUS emulator. It was demonstrated through microsimulation that the
adaptable signal control's latency was significantly less than that of the
time-stamped control. An original method for extracting code from UML
diagrams to begin constructing programming. Developing source code from
UML models has become difficult since there are no well defined semantics
in UML. As a result, special UML graphs have been used to address the
framework's usefulness. This paper's primary goal is to demonstrate a

Versatile Street.



In their proposal for an FPGA (Field Programmable Gate Array) controller
based on a Neuro-Fuzzy system, Ramteke Mahesh K. et al.efficient traffic
control method. With the precision of the offered variation in green phase
durations based on the high traffic loads that varied at every lane at a four-
legged intersection, it may be utilised to reduce the shortcomings of the
traditional traffic controllers. An adaptable predictive signal control system
was presented by Naren Athmaraman and Srivathsan Soundararajan [19]
that utilised an effective signal coordination technique with an APTTCA-
based system and conducted real-time queue time estimation. Utilising
VANET, Pavan Kumar and Dr. M. Kamala Kumar[20] researched adaptive
traffic control systems. Concentrating on trustworthy traffic forecast methods,
different adaptive traffic control computations, and a mobile mass sensing system

were also presented.

Green wave, according to Ayush K.R. Mittal and colleagues, is the
synchronisation of traffic signal green phases. A vehicle travelling along the
road in a "green wave" configuration will keep getting green signals while it
does so. Along with the green wave.When a stolen vehicle crosses a traffic
signal, the system will follow it. The fact that GPS within the car uses no
additional electricity is the system's major benefit [21]. Anurag Kanungo
and colleagues created a way to employ real-time traffic density
calculations utilising real-time footage from equipment at traffic

intersections. It also emphasises the procedure for adjusting traffic signals.



Chapter-3

System Development

3.1 Introduction

Since we searching for adaptable way to deal with improvement this task,

coordinated approach will be the fit way to deal with follow.

Software Development and Product Life Cycle

Deploy
To

* Customer

START |

Define
Requirements

Fig-3.1- Software Development and Life Cycle



Working programming is conveyed regularly (weeks instead of months). Eye
to eye discussion is the best type of correspondence. Close day to day
collaboration between money managers and designers. Nonstop consideration
regarding specialized greatness and great plan. Customary variation to

evolving conditions. Indeed, even late changes in prerequisites are invited.

Project Schedule and Gantt Chart

Phase 1: Planning and Resources

Requirement
Gathering and
analysis

System Design

Cost Analysis Phase 2: Working on the project )

|
Implementation

Documentation

Integration

Testing

Maintane
nace

Demo

Final Presentations

Week 1 2 3 4 5 6 7 8

Fig-3.2- Gantt chart



3.2 Requirements
System requirements—Computer, CPU, GPU, Python, Tensorflow.

Programming requirements define the programming tools and components that
must be installed on a computer to ensure an application runs as efficiently as
possible. These criteria or necessities should be provided separately whenever
the product is offered because they are typically not included in the product

setup package.
The steps adopted for system implementation are:

Machine learning based models:

m __future__ import division
from collections import Counter
argparse
rt os
0s.path as osp
t pickle as pkl
rt pandas as pd
t time

sys
import torch
from torch.autograd import Variable

mport cv2
rt emoji
port warnings
warnings.filterwarnings(
1gnore
3[1m' 91m" + "K K |
7 load_classes
m util.model import Darknet
m util.image processor import preparing image
from util.utils import non_max_suppression
m util.dynamic_signal switching import switch signal
m util.dynamic_signal switching import avg signal oc_time

Fig-3.3- Loading essential components

1) Installing the frameworks for the development of the model like keras,
tensorflow, openCV, YOLO.

2) Defining the dataset



3) Optimizing the dataset to work with YOLO framework

4) The process of conversion of the dataset to support YOLO.

Training the dataset with YOLO framework:

e Configuring the training model

e Training the model after defining all the different classes in the dataset.

e Creating weights for the model

Deploying YOLO Framework:

e Non max suppression

e To identify the motor machinery

e Adding up the objects/machines in the dataset.

Switching the traffic signals based on traffic density:

e Average lane close/open time

e Lane open/close function

e Dynamic to static at abnormal conditions.



3.3 Details of Each Technology Used
The detail elaboration of devising this model:

Three basic steps make up the suggested structure. It starts with the
contributions made by the video that a camera unit takes care of. In this stage,
managing the data sources also occurs. The process of article placement on the
data sources occurs in the subsequent step. The information showing present
traffic will appear at this point. Previous experience will be used in the final

stage to determine the appropriate clocks for each path.

Four separate recordings of each way in the centre will be used to recognise
the data sources in this first section of the traffic light structure. These
recordings might be produced with any aim or style. The primary task in this
section of the arrangement will be to update the information recordings' goals
in order to make all four data sources consistent and reliable for the location
model. Each recording is modified to a specific target of 416 by 416 pixels,
and the video's colour schemes are modified to an RGB (Red, Green, and
Blue) variety design. Any recordings that may be delivered in other colour
space patterns, such as CMYK (Cyan, Red, Yellow, Dark) or HSV (Shade,
Immersion, Worth), will be converted entirely to RGB in a 3-layered cluster
structure, which includes 3, 2-layered grids of each tone component value in
the video outlines. Finally, these recordings will be condensed to a select few

concepts in consideration of a specific timeframe.

The suggested arrangement's next phase involves applying object recognition
to the received outlines from the previous step. Here, the obtained casings will
be given to the article identification model of the client's choice in a chaotic

environment to obtain the determinations of all concurrently discernible.



The Python programming language-based PyTorch Al structure is used to
carry out the YOLOV5 execution. The large organisation, or "yolo5L," was
used in this suggested arrangement out of the five different sizes of models
since it met the requirements given the quantity of items being identified. After
the item location stage is complete, a number of effects result from
differentiating each path that contains the different vehicle classes, counts, and
areas of discovery in the edge (bouncing boxes). These results will be
calculated for each unique span in order to obtain fresh updates for each path
and arrive at the ensuing clock values for the arrangement'’s subsequent period.
A cutting-edge continuous item locating system called You simply look once
(Consequences be damned)Alternative method of handling object discovery:
YOLO. Recognization is carried out using classifiers from past work on item
identification. We suggest object localisation as a relapse problem to spatially
separated bouncing boxes and related class probabilities in the context of
everything. A single brain network successfully predicts class probabilities and
bouncing boxes from whole pictures in a single assessment. Recognization
execution tends to enhance the discovery pipeline from beginning to
conclusion since the complete discovery pipeline is a single organisation. The
article identification task comprises in deciding the area on the picture where
certain items are available, as well as arranging those items. Past strategies for
this, similar to R-CNN and its varieties, utilized a pipeline to play out this
undertaking in different advances. This can be delayed to run and furthermore
difficult to enhance, in light of the fact that every individual part should be
prepared independently. Consequences be damned, does everything with a

solitary brain organization.

By taking into account the continued scenario of congestion problems in
metropolitan urban areas, replacing static clocks with dynamic clocks becomes
a basic requirement to overcome the shortcomings of static clocks. Our
computation advances the clock by providing Ideal Stream and Least Holding
Time at the crossing site using traffic data from cameras placed at the crossing

location. At first, the calculation works out the limit esteem in light of



the ongoing traffic situation, so it tends to be utilized for deciding the class of every path. The
mean of the several concentrations is used to determine the limit. The densities from the
pathways while the traffic signal is red are used to get the mean. Three classifications—
Low, Medium, and High—are used to divide the classes.

Project Analysis:

The data in the image is divided into S by S networks by outcomes be damned, each of
which is responsible for identifying the objective item whose centre point falls in it. A
single network has B goal limits, each of which has a five-layered expectation boundary
made up of the centre directions (X, y), width (w, h), and certainty score si.

The confidence score is determined by condition:

Si=pr(0)*i0Ou

In the recipe, Pr(0) Means the chance of items in the ongoing matrix target
boundary, and 0 signifies the objective article. loU (Crossing point over
Association) shows the exactness of the objective line position anticipated by the
ongoing model Suppose that the actual objective line is t and that the expected
target boundaries is p. This addresses the boundary state of the real object in the
image, boxp. focuses on the expectation's goal line. Then IoU is determined by:
IoU=boxpNboxt/boxpUboxt.



Fig-3.4 Overlapping various layers

Pr(Ci|O) signifies the back likelihood of a specific sort of article I within the
sight of an objective in the line. Expecting that there are K articles in the
objective discovery task, the restrictive likelihood of anticipating the principal

| object

In YOLO calculation, the info picture is partitioned into a 7 by 7 framework.
Every matrix predicts 2 objective limits. There are 5 focuses to be estimated,
in particular S=7, B=2, K=5. So the last result of the calculation is an
anticipated outcome vector whose length IS
SxSx(Bx5+K)=7x7x30SxSx(Bx5+K)=7x7x30



3.4 System Architecture

Our proposed framework executes Wise Traffic The executives Framework
utilizing Consequences be damned Al Model. Applying Al model will bring
about an exceptionally proficient administration of the traffic, since the Al
models get better as it learns over the period after its execution. Current work
centers around preparing the Al model and conveying it to get the traffic count
for better administration of the traffic. Current discovery frameworks reuse

classifiers to perform recognition.

To recognize an item, these frameworks take a classifier for that item and
assess it at different areas and scales in a test picture. Frameworks like
deformable parts models (DPM) utilize a sliding window approach where the
classifier is run at equally dispersed areas over the whole picture. Later
methodologies like R-CNN use locale proposition strategies to initially
produce potential bouncing boxes in a picture and afterward run a classifier on
these proposed boxes. After grouping, present handling is utilized on refine the
jumping boxes, wipe out copy identifications, and rescore the crates in view of
different articles in the scene. These complicated pipelines are slow and
difficult to upgrade on the grounds that every individual part should be
prepared independently. We rethink object discovery as a solitary relapse
issue, directly from picture pixels to bouncing box organizes and class
probabilities. In this way, we are utilizing an Al model called asYOLO.
(YouLookOnlyOnce)



Chapter-4

Experiment & Result Analysis

Detection Analysis

In this part object detection functioning as expects, for the assessment
framework should identify a few kinds of item principally the
beneath.Vehicles, Trucks. Humans. .Bike. So in the CSV record, we should

find the distinguished article put away on it.

Weight Creation is a definitive point of second module of our undertaking.
Weight is the boundary inside a brain network that changes input information
inside the organization's secret layers. A brain network is a progression of hubs,
or neurons. Inside every hub is a bunch of information sources, weight, and an
inclination esteem. As an information enters the hub, it gets duplicated by a
weight esteem and the subsequent result is by the same token noticed, or passed
to the following layer in the brain organization. Frequently the loads of a brain
network are held inside the secret layers of the organization. As we have
gathered our dataset and it is fit to be prepared, we should now begin preparing
the dataset in the wake of switching it over completely to Consequences be

damned Viable Arrangement

Presently, we will utilize the Consequences be damned Darknet Locator to
prepare the model. At the point when the Guide for initial 1000 cycles are
finished, presently the Guide score is determined and afterward Guide score
will be determined after additional 100 emphasess at 1100cycles. At 1100
cycles - the mAP(mean Normal Accuracy) Score is determined and contrasted
and the past Guide score and the preparation go on for 1200 emphasess. This

interaction go on for hours/days as indicated by the size of the dataset.



& Anaconda Powershell Prompt X +

car 21
notorbike 1

Lane : 3 - Number of Vehicles detected :
Vehicle Type  Count
car 17
notorbike 3
truck 3

Lane : 4 - Number of Vehicles detected :
Vehicle Type  Count
car 19
truck 1

OPENING LANE-

LANE-3 OPENED !
Calculating Signal Open-Close Timing...
LANE-3 will CLOSE after 5 seconds

CLOSING LANE-

LANE-3 is now CLOSED

(torch) PS C:\Users\Sumit\Desktop\Intelligent-Traffic-Hanagement-Systen-using-Hachine-Learning-21>

Fig-4.1 Output depicting the signal color



& Anaconda Powershell Prompt X+

(torch) PS C:\Users\Sumit\Desktop\Intelligent-Traffic-Management-System-using-Machine-Learning-21> python .\itms-yolov3.py

g-21\itms-yolov3.py", line 83, in <module>

g-21\util\model.py", line 81, in load_weights

achine-Learning-21> python .\itms-yolov3.py

YOLO Model...v
cessfully Loaded. ../

Detected

orbike 1
Number of Vehicles detected :
Vehicle

Fig-4.2 Output

4.1 Dataset Used

While a few datasets are now accessible to foster Al models, they will
generally zero in on flawlessly organized driving conditions. This often has to
do with a very well defined framework, such as pathways, few distinct
categories for traffic participants, a lack of variation in the look of items or
foundations, and strict obedience to traffic regulations. As the main source of
producing images for our assignment, we used the IDD - India Driving
Dataset. IDD is an unique dataset for interpreting street scenes in unstructured
situations, when the aforementioned hypothese are typically not true. It
contains 10,004 images that have been carefully explained using 34 classes
and 182 driving successions on Indian roadways. When compared to well-
known benchmarks like Cityscapes, the mark set is larger, to represent new
classes. It additionally reflects mark disseminations of street scenes essentially
not quite the same as existing datasets, with most classes showing more

prominentinside.



Our dataset explanations have one of a kind marks like bulletin, auto-cart,

creature and so forth. We likewise center around recognizing plausible safe

driving regions alongside the street. The marks for the dataset are coordinated

as a 4-level order. One of a kind number identifiers are given for every one of

these levels.
Dataset Nearby Distortio | Image | Label | Average
Frames n S S Resolution

Cityscapes TRUE FALSE 5k/50 | 19/34 | 2048X1024

IDD TRUE FALSE 10k/18 | 30/34 | 1678X978
0

Beijing Driving | TRUE TRUE 10k/10 | 19/30 | 1280X720
k

Table-1 Comparision of Segmented Datasets




4.2 Vehicle Detection Phase

As we have fostered the model to count the quantity of vehicles present from
an info source, the model identifies the vehicles from the picture and

then counts the quantity of vehicles present in the given source. The count got
from the source can now be passed into the python program for deciding the
edge worth of every path which we have predefined as of now. The python
program currently analyzes the count of vehicles from every path and executes
further strides in the following module. The got information is then shipped off
the PC framework in which we have composed a python program that
processes the info data and we have as of now predefined a limit esteem in
light of the count of vehicles. With the goal that the framework decides the
need of every path to open the sign. Assuming all model recognizes no
vehicles or same number of vehicles on every path, the model will naturally
change to static sign exchanging approach. The calculation might track down
numerous location of a similar item. Non-max suppression is a procedure by
which the calculation identifies the item just a single time. Consider a model

where the calculation identified three bouncing boxes for a similar item.
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Fig-4.3 Object detection

The probabilities of the containers are 0.7, 0.9, and 0.6 separately. To
eliminate the copies, we are first going to choose the container with the most

noteworthy



likelihood and result that as a forecast. Then, at that point, take out any
jumping box with loU > 0.5 (or any limit esteem) with the anticipated result.

The outcome will be:

imlist =
osp.join(osp.realpath('." ), images, img) for img in os.listdir(images)

ryeError:
imlist
imlist. in osp.realpath('."), images )
Fil
print(
print(
exit()

{ format images )
. =

r . D

load batch = ti
loaded ims = |cv2.imread(x) x in imlist i
- x" is not accessed
im_batches list(
map (preparing_image, loaded_ims, [inp_dim for x in range(len(imlist)
im dim list = | (x.shape[1], x.shape[©]) for x in loaded_ ims
im_dim_list = torch.FloatTensor(im_dim_list).repeat(1, 2)

leftover = ©

if (len(im _dim list % batch_size):
leftover = 1

if batch_size 1= 1:
num_batches = len(imlist) // batch_size + leftover

im_batches =
torch.cat(

write = ©

CUDA:

im_dim_list = im_dim list.cuda()
start_outputs_loop = time.time()

Fig-4.5 Vehicle Detection




The YOLO(You Look Only Once) model is a consolidated variant of RCNN
and SSD for object discovery which gives most extreme exactness and
furthermore it is a lot quicker, proficient and strong calculation. The Just go
for it system (You Just Look Once) takes the whole picture in a solitary
occurrence and predicts the jumping box arranges and class probabilities for
these crates. The greatest benefit of utilizing Just go for it is its amazing pace -
it's extraordinarily quick and can deal with 45 edges each second. It beats other
discovery techniques, including DPM (Deformable Parts Models) and R-CNN.
Just go for it rethinks object discovery as a solitary relapse issue rather than a

grouping issue.

prediction) == int:
im_num, image in enumerate(
imlist[i * batch size:min (i + 1) * batch size, len(imlist
im id = i * batch_si
print("{e:20s}
image.split
print("{0:20s

prediction[:,
0] += 1 * batch size

if write:
output = prediction
write = 1

else:

output = torch.cat( output, prediction))

for im_num, image in enumerate(
imlist[i * batch_size:min (i + 1) * batch_size, len(imlist) ]):
vehicle count = @
input_image count += 1

im id = i * batch_size + im_num
objs = [classes[int(x[-1])] for x in output if int(x[@]) == im id]
r(objs)
objs
if i == "car" or i == "motorbike" or
vehicle count += 1

print("\@33[1m" + "La {
input_image count,
vehicle count))

Fig-4.6 Different Object Detection



This framework just ganders at the picture once to identify what articles are
available and where they are, thus the name YOLO(You Look Only Once).
Furthermore, the model can be built using a large dataset, allowing it to
recognise images placed in any way at random. In other words, it can
recognise objects even when they are rotated 360 degrees. Contrary to the
traditional methodology, which involves applying a classifier to each image
and making predictions, Just Go For It first takes an input data set before
isolating the information lattices. Picture characterization and limitation are
applied on every lattice. Just go for it then predicts the jumping boxes also,
their comparing class probabilities for objects if present. Presently Just go for
it applies its calculation individually in allotments and anticipate certainty
score, certainty score is the scores that lets us know regardless of whether item

is available. Based on the certainty score Just go for it recognizes an article.

print('\@33[1m' + "Lane : {} - {} : {:5s} {}".format
input _image count, "Number of Vehicles detected”, "",
vehicle count))

f vehicle count > 0:
lane count list.append(vehicle count)

- vehicle count > lane with higher count:
lane with_higher count = vehicle count
denser lane = input image count

"tprint(
‘\@33/em" +
i File Name: 0:20s}.".format (image.split("/")[-1]))""

print('\e33[em" +" 151 f

for key, value in sorted(vc.items: )

if key == "car" or key == "motorbike" or key == "truck" or key == "bicycle":
print('\e33[em" + " {:15s} {}".format key, value))

}".format( "vehicle Type", "Count"))

f CUDA:
torch.cuda.synchronize()

Fig-4.7 Classification of the object



As we have fostered the Just go for it model to count the quantity of vehicles
present from an information source, the model distinguishes the vehicles from
the picture and then counts the quantity of vehicles present in the given source.
The count acquired from the source can now be passed into the python
program for deciding the edge worth of every path which we have predefined
as of now. The python program currently thinks about the count of vehicles
from every path and executes further strides in the following module. The got
information is then shipped off the PC framework in which we have composed
a python program that processes the information data and we have as of now
predefined a limit esteem in light of the count of vehicles. So the framework
decides the need of every path to open the sign. Assuming that all model
recognizes no vehicles or same number of vehicles on every path, the model

will consequently change to static sign exchanging approach.

ent from the input that was into our YOLO

print(
*\e33[1m" +

)
print(
T

emojize af ')+ "\e33[1m" + "\e33[94 +
vith raf is + str denser_lane, + '\e33[3em’ +

switching time = 5 (

switch_signal(denser_lane, switching time)

print(
‘\e33[1m" +

ions were made No Objects were found from the input")

torch.cuda.empty_cache()

Fig-4.8 Successful Detection



The YOLO model is a simple one-convolutional network that continuously
forecasts different bouncing boxes and likelihoods of classes for those
container. Just go for it! It streamlines recognition implementation and trains
on whole photographs.

Compared to conventional methods for identifying objects, this bound model
has a few benefits. First off, Consequences are damned moves along quickly.
We don't need to worry about a confusing pipeline because we identify
location as a relapse concern. When taking the test, we essentially run another
image through our brain network to foresee identifications. On a Titan X GPU,
our base organisation runs at 45 cases per second with no bunch handling, and
the fast form runs at more than 150 frames per second. This means that we can
handle progressing web video with a dormancy time of < 25 milliseconds. Just
go for it! is in contrast to alternative location proposal characterisation
organisations (rapid RCNN), which do research on various district suggestions
and then finish up conducting expectation multiple times for various districts
in a picture. Engineering is more like an FCNN (completely convolutional
neural network), which runs a picture of size NxN via once and produces a
size MxM expected result. Design divides the information picture in the MxM
framework, and for each network, there are two age-related bouncing boxes
with associated class probabilities. We revisit object placement as a single
discrete issue, starting with image pixels and moving on to bouncing box
arrangements and class probabilities.

A single neural network predicts several leaping boxes and class probabilities
for those containers at the same time. The performance of identification is
trained on full photographs and directly improved, consequences be damned.
Comparing this combined model to established methods for object
localization, there are a few benefits. First of all, Just go for it is really quick.
We don't require a convoluted process since we define discovery as a relapsing
problem. When taking the test, we essentially run another image through our
brain network to anticipate identificationsOn a Titan X GPU, our base
organisation runs at a frame rate of 45 per second without any clump handling,

and a quick rendition runs at a frame rate



of more than 150. This means that we can handle progressing web video with

less than 25 milliseconds of lag. Second, when generating projections,

consider the picture globally, consequences be damned.

Consequences be damned perceives the big picture during study and exam

times, unlike sliding window and area proposal based techniques, and so

verifiably encodes logical data regarding classes as well as how they appear.

Quick R-CNN, a top classification technique, misidentifies items in foundation

patches of an image since it can't perceive the larger context. When compared

to Quick R-CNN, Just Go For It makes roughly 50% fewer foundation errors.

Thirdly, YOLO learns how to generalise article depictions. When developed

on common images and tested on great art, just go for it easily defeats leading

discovery techniques like DPM and R-CNN. Since Just go for it is so broadly

generalizable, it is unlikely to hold up when used in novel contexts or with

unexpected sources of information.
We makes use of key elements from the overall picture to predict each bouncing box.
Additionally, it simultaneously predicts all bouncing boxes for a picture across all classes.
This suggests that our company considers the whole picture and every component of it
from a global perspective. The "Just go for it" setup enables beginning-to-end planning and

continuous speeds while maintaining high standard precision.



CHAPTER-5

CONCLUSION

The objective of this work is to further develop smart vehicle frameworks by
fostering a Self-versatile calculation to control street traffic in view of
profound Learning. This new framework works with the development of
vehicles in crossing points, bringing about diminishing blockage, less CO2
discharges, and so on. The extravagance that video information gives features
the significance of propelling the cutting edge in object discovery, classication
and following for constant applications. Just go for it offers very swift
deductive speed with a tiny split in accuracy, especially for smaller objectives
and more modest articles. Although continuous derivation is conceivable,
applications that use edge devices actually call for upgrades to the engineering
plan or the hardware of the edge device. Finally, in order to reduce vehicle
waiting time, we have suggested another calculation using this consistent data
from Just go for it and advanced stages.

As previously said, you may use this project for a variety of purposes,
including improving client business understanding or involving it in any
industry, such as security personnel.

Additionally, this project functions in a way that enables you to modify it for
personal use, such as a home computerization system... and so on.

You can find the project’s strengths and weaknesses below, which I’ve listed
as open source programming in the future to allow others to contribute to it

and make it better.

At the last, 1 would like to thank Dr. Shubham Goel for his help and his

cordialguidance.



5.1 Future Scope

Dynamic traffic management systems are critical components of modern
transportation systems, and the integration of computer vision algorithms
such as YOLO (You Only Look Once) can significantly improve their

functionality. Here are some possible areas for future improvement:

e Real-time tracking: The YOLO algorithm can be enhanced to track
vehicles and pedestrians in real-time, allowing for improved traffic
management and safety. The system could also be used to identify

traffic violations and provide alerts to authorities.

e Improved accuracy: The accuracy of the YOLO algorithm can be
improved through the use of larger datasets and improved neural
network architectures. This would result in better object detection and

classification, leading to more effective traffic management.

e Weather and lighting conditions: The YOLO algorithm could be
trained to perform well in various weather and lighting conditions,
including heavy rain, fog, and low light. This would ensure that the

traffic management system works effectively under any circumstances.

e Multi-camera support: YOLO could be enhanced to support multiple
cameras in a network, allowing for comprehensive traffic monitoring
across a wider area. This would enable more effective traffic flow
management and incident response.

Overall, the use of the YOLO algorithm in dynamic traffic

management systems has great potential for improving traffic safety
andefficiency.



5.2 Applications

Dynamic traffic management systems are systems that help to manage traffic
flow on roads in real-time. They can be used to improve safety, reduce
congestion, and enhance the overall efficiency of transportation networks.

YOLO (You Only Look Once) is a popular deep learning-based object
detection algorithm that can detect objects

in real-time with high accuracy. YOLO can be used in dynamic traffic
management systems to identify and

track vehicles on the road, which can help in making decisions to manage
traffic flow.

Here are some specific applications of a dynamic traffic management system
using YOLO:

e Traffic flow analysis: YOLO can be used to identify and count the
number of vehicles passing through a particular road segment. This
information can be used to analyze traffic flow patterns and identify
areas of congestion or bottlenecks.

e Traffic signal control: YOLO can be used to detect vehicles at
intersections and adjust traffic signal timings accordingly. For
example, if there are more vehicles on one side of the intersection, the
system can adjust the signal timings to allow more vehicles to pass
through.

e Incident detection: YOLO can be used to detect incidents such as
accidents or roadblocks. When an incident is detected, the system can
alert authorities and suggest alternate routes for drivers.

e Speed enforcement: YOLO can be used to detect speeding vehicles
and issue automated fines. This can help in improving road safety
and reducing accidents.

e Parking management. YOLO can be used to identify available
parking spaces and direct drivers to them. This can help in
reducing congestion and improving the overall efficiency of
parking management systems.

Overall, the use of YOLO in dynamic traffic management systems can help in
improving the safety, efficiency, and sustainability of transportation networks.
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Appendix

Python— it is a universally useful programming language made in the
late1980s, and named after Monty Python, that is utilized by large number of
individuals to get things done from testing central processor at Intel, to
controlling Instagram, to building computer games with the PyGame library,
additionally fueling picture handling such in our undertaking

OpenCV—(Open Source Computer Vision Library) is an open source
computer vision and machine learning software library. OpenCV was built to
provide a common infrastructure for computer vision applications and to
accelerate the use of machine perception in the commercial products. Being a
BSD-licensed product, OpenCV makes it easy for businesses to utilize and
modify the code.

Neural Network—A neural network is a progression of calculations that
undertakings to perceive fundamental connections in a bunch of information
through a cycle that impersonates the manner in which the human mind works.
In this sense, neural networks allude to frameworks of neurons, either natural
or counterfeit in nature.

Neural organizations can adjust to evolving input; so the organization creates
the most ideal outcome without expecting to upgrade the result standards. The
idea of neural organizations, which has its underlying foundations in man-
made consciousness, is quickly acquiring notoriety in the improvement of
exchanging frameworks.

CNN—Inside Deep Learning, a Convolutional neural network or CNN is a
sort of organization, which is generally utilized for picture/object
acknowledgment and grouping. Deep learning subsequently perceives objects
in a picture by utilizing a CNN. CNNs are assuming a significant part in
different undertakings/capabilities like picture handling issues, PC vision
errands like confinement and division, video examination, to perceive
obstructions in self-driving vehicles, as well as discourse acknowledgment in

normal language handling. As CNNs are assuming



a huge part in these quickly developing and arising regions, they are extremely
well known in Deep Learning.

YOLO—A solitary brain network predicts bouncing boxes and class
probabilities straightforwardly from full pictures in a single assessment. Since
the entire location pipeline is a solitary organization, it tends to be streamlined

start to finish straightforwardly on identification execution.

Program Code:
ML Model—YOLO
from collections import
defaultdict import numpy as np
import torch
from torch import nn
from .parser import
parse_model_configuration from .moduler
import modules_creator
class Darknet(nn.Module):
"""YOLOV3 object detection
model"™"™"

def __init (self, config_path, img_size=416):

super(Darknet, self)._init_ ()

self.blocks =
parse_model_configuration(config_path)
self.hyperparams, self.module_list
,self.num_classes = modules_creator(self.blocks)
self.img_size =

img_size self.seen =

0

self.header_info = np.array([0, 0, O, self.seen, 0])

self.loss_names = ["x", "y", "w", "h", "conf", "cls", "recall",

"precision”]



def forward(self, x, targets=None):



is_training = targets is not

None output =[]

self.losses =

defaultdict(float)

layer_outputs =[]

for i, (block, module) in enumerate(zip(self.blocks,
self.module_list)):

if block["type"] in ["convolutional”, "upsample”,
"maxpool”]: x = module(x)

elif block["type"] == "route":

layer i = [int(x) for X in
block["layers"].split(*",")] X =
torch.cat([layer_outputs[i] for i in layer_i], 1)
elif block["type"] == "shortcut™:

layer_i = int(block["from"])

x = layer_outputs[-1] +

layer_outputs[layer_i] elif block["type"]
=="yol0":

# Train phase: get

loss if is_training:

X, *losses = module[0](x, targets)

for name, loss in zip(self.loss_names, losses):

self.losses[name] += loss # Test phase:

Get detections else: x = module(x) output.append(x) layer_outputs.append(x)
self.losses["recall"] /= 3 self.losses["precision™] /= 3 return sum(output) if

is_training else torch.cat(output, 1) def load_weights(self,

weights_path): # Open the weights file fp = open(weights_path, "rb")

header = np.fromfile(fp, dtype=np.int32, count=>5) # First five are header values

# Needed to write header when saving weights self.header_info = header self.seen

= header[3] weights = np.fromfile(fp, dtype=np.float32)



# The rest are weights fp.close() ptr = 0 for i, (block, module) in
enumerate(zip(self.blocks,  self.module_list)):  if  block["type"] ==
"convolutional”: conv_layer = module[0] try: block["batch_normalize"]

except: block["batch_normalize™] = 0 if block["batch_normalize"]:

# Load BN bias, weights, running mean and running variance bn_layer =

module[1] num_b = bn_layer.bias.numel()

# Number of biases

# Bias bn_b = torch.from_numpy(weights[ptr X ptr  +num_b]).view_as(l
# Weight bn_w = torch.from_numpy(weights[ptr : ptr +
num_b]).view_as(bn_layer.weight) bn_layer.weight.data.copy_(bn_w) ptr +=
num_b
# Running Mean bn_rm = torch.from_numpy(weights[ptr : ptr +num_b]).view_as(|

import numpy as np import cv2 import torch def letterbox_image(image,

input_dimension): image_width, image_height = image.shape[1],

image.shape[0]

width, height = input_dimension new_width = int(image_width *
min(width/image_width, height/image_height)) new_height =
int(image_height * min(width/image_width, height/image_height))

resized_image = cv2.resize(image, |



image_as_tensor[(height-new_height)//2:(height-new_height)//2 + new_height,(widtt
image = image[:,:,::-1].transpose((2,0,1)).copy() image =

torch.from_numpy(image).float().div(255.0).unsqueeze(0) return image
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