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Abstract: Object detection using Machine learning has achieved very good performance but there are
many problems with images in real-world shooting such as noise, blurring or rotating jitter, etc. These
problems effects the object detection. The main objective is to detect objects using You Only Look Once
(YOLO) algorithm. The YOLO method has several advantages when compared to other object detection
algorithms. In other algorithms like Convolutional Neural Network (CNN), Fast-Convolutional Neural
Network the algorithm will not look at the image completely, but in YOLO, the algorithm looks the image
completely by predicting the bounding boxes using convolutional network and finds class probabilities for
these boxes and also detects the image faster as compared to other algorithms. We have used this algorithm
for detecting different types of objects.
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I. INTRODUCTION

The world is progressing fast enough on technology in the last years and computer science is not an area that falls
behind. Computer science can be divided in many areas of study, but we could resume them in three big fields.
Software development, information technology and security. We will be focusing on information technology such as
artificial intelligence, machine learning and deep learning. In computer science, Artificial Intelligence (Al) is the
intelligence carried out by machines. Its goal is to build smart machines capable of performing tasks that normally are
made by humans.Machine learning learns patterns from the data to make the prediction more accurate. These
algorithms can make relevant conclusions from the dataset by creating a mathematical function that best fits the data.
Deep learning (DL) is a subset of machine learning that is formed of layers recreating the human brain. It had a
breakthrough many years ago, but it came to a standstill for some years and in the last few years has had a rebound. In
terms of deep learning, the structure is called artificial neural network. DL plays with parameters, it trains a network
with these parameters to learn on its own. By the way, after the network has been trained it will be able to recognize
patterns in the input data to make the detection accurate.

II. OBJECTIVE
The main objective of this is to learn how to detect vehicles in images. Especially, cars, motorcycles and trucks, once
we have learned to detect the idea is to move it on to videos and to be able to reduce the detection time until we are
simulating the detections in real time. Once the detection has been implemented and developed correctly, the final
objective would be to delve into vehicle tracking to make the model count how many vehicles visualizes in the video.
The first step we must focus on is to learn about the deep learning techniques used to detect objects in images. The most
powerful techniques are YOLO (you only look once) and mask RCNN (recurrent convolutional neural network). For
this work, we will be using YOLO as it is the best deep learning technique to detect vehicles in images and is the fastest
one. Fast processing is essential to accomplish real-time detection. For this work, it is very important to train the
network and to do so we will need a wide and compact dataset of vehicles. This dataset must be composed of photos of
vehicles from different angles, points of view, type of light, photo quality. Once we have learnt to do the detection, we
will be focusing on the tracking techniques. SORT is a tracking technique or method that will be used to count the
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vehicles all through the video in a precise way. Then the detection and the tracking will be joined to see how good the
model is.

II1. RELATED WORK
3.1 Loop Detectors and Ultrasonic sensor
These methods are used inorder to detect the vehicles. But there are some problems associated with these methods
which are mentioned below
e Need to dig the roads inorder to place those loop detectors which leads to damage of roads.
e A bit expensive to install those detectors in every city.

3.2 Convolutional Neural Networks (CNN)

Convolutional neural networks are very powerful for everything that has to do with image analysis, because they can
detect simple features like for example edges, lines, etc and compose in more complex characteristics until they detect
what they are looking for.

3.3 Problems with Convolutional Neural Network
e Requirement of huge amount of data for training a CNN model. However, it does depend on the number of
layers in the training model.
e  Convolutional neural network work only on images input and do not work well with temporal sequences. You
need to use Recurrent neural networks for temporal sequences.

3.4 Reginal-Convolutional Neural Network

To bypass the problem of selecting a huge number of regions, Ross Girshick et al. proposed a method where we use
selective search to extract just 2000 regions from the image and he called them region proposals. Therefore, now,
instead of trying to classify a huge number of regions, you can just work with 2000 regions.

3.5 Problems with R-CNN
e [t still takes a huge amount of time to train the network as you would have to classify 2000 region proposals
per image.
e It cannot be implemented real time as it takes around 47 seconds for each test image.

IV. PROPOSED METHOD
4.1 Object-Detection With Yolo
What is YOLO?
YOLO (You Only Look Once) is a state-of-art algorithm devoted to object detection, as the name implies it can predict
objects just by looking once to the image in a clever way. YOLO makes the prediction by classifying the object and
locating it in the image. It uses deep learning and CNN techniques to detect objects, and distinguishes itself from its
competitors because, as its name indicates, it requires to see the image only once, allowing it to be the fastest of all

although it sacrifices a little accuracy. Observe the below figure on how yolo works.
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YOLOV3 is the third version of the original YOLO real-time object detection model. It starts predicting the same way
as the YOLOV2 model, using anchor boxes that have been created by grouping the ground-truth boxes with a K-means
clustering algorithm and taking the box by the IoU between all the boxes of each group. Each bounding box is predicted
by 4 coordinates.

4.2 Use of Computer Vision (OpenCV)

Computer vision is a process by which we can understand the images and videos how they are stored and how we can
manipulate and retrieve data from them. Computer Vision is the base or mostly used for Artificial Intelligence.
Computer-Vision is playing a major role in self-driving cars, robotics as well as in photo correction apps. OpenCV is
the huge open-source library for computer vision, machine learning, and image processing and now it plays a major role
in real-time operation which is very important in today’s systems. By using it, one can process images and videos to
identify objects, faces, or even the handwriting of a human. When it integrated with various libraries, such as Numpy,
python is capable of processing the OpenCV array structure for analysis. To Identify image patterns and its various
features we use vector space and perform mathematical operations on these features.

4.3 OpenCYV Functionality

e Image/video I/O, processing, display (core, imgproc, highgui)

e  Object/feature detection (objdetect, features2d, nonfree)

e  Geometry-based monocular or stereo computer vision (calib3d, stitching, videostab)

e Computational photography (photo, video, superres)

e  Machine learning & clustering (ml, flann)

e CUDA acceleration (gpu)
OpenCV is one of the most popular computer vision libraries. If you want to start your journey in the field of computer
vision, then a thorough understanding of the concepts of OpenCV is of paramount importance.

V. ALGORITHM
How does YOLO-v3 Algorithm works for this example case:
STEP1: Reading input video
STEP2: Loading YOLO v3 Network.
STEP3: Reading frames in the loop
STEP4: Getting blob from the frame
STEPS: Implementing Forward Pass
STEPG6: Getting Bounding Boxes
STEP7: Non-maximum Suppression
STEPS: Drawing Bounding Boxes with Labels
STEPY: Creating a new video by writing processed frames

5.1 Coco Dataset

COCO (Common Objects in Context) is a large-scale object detection dataset that approaches three core analysis
problems in scene recognition. Detecting non-iconic scenes of objects, contextual reasoning within objects, and
accurate 2D localisation of objects. The COCO dataset consists of 80 different classes. Image-1shows the list of
classes in COCO dataset. All classes are pre trained and these are stored in a list
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Image-1 List of classes in COCO Dataset

VI. RESULT
New video file with Detected Objects, Bounding Boxes, Labels along with probabilities and the total count of objects
in our case vehicles.
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Frame number 1 took 1.42780 seconds

Frame number 2 took 0.49143 seconds
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decCapture’ ohisct Frame number 5 took 0.47725 seconds
B Erosiis Te Frame number € took 0.51152 seconds
Frame number 7 took 0.53836 seconds

Frame number § took 0.56762 seconds

Frame number 9 took 0.52714 seconds

Frame number 10 took 0.50553 seconds
Frame number 11 took 0.49627 seconds
Frame number 12 took 0.43001 seconds
Frame number took 0.51762 seconds
Frame number 14 took 0.40230 seconds
Frame number 15 took 0.43537 seconds
Frame number took 0.42643 seconds
Frame number took 0.45022 seconds
Frame number 18 took 0.43412 seconds
Frame number 19 took 0.51251 seconds
Frame number took 0.55891 seconds
Frame number took 0.46470 seconds
Frame number took 0.55579 seconds
Frame number took 0.48292 seconds
Frame number took 0.61208 seconds
Frame number took 0.46351 seconds
Frame number 26 took 0.49122 seconds
Frame number took 0.48610 seconds
Frame number 28 took 0.47122 seconds
took 0.59054
took 0.61794
took 0.70281
2 took 0.69340
took 0.71608
took 0.68900

eos\\traffic-cars.mpd’
video = cv2.VideoCapture('

able for writer
e to write processed frames

# Preparing vari
# that we w.
wWriter =

# Preparing variables for spatial dimensions
h, W=

seconds
seconds
secands
seconds
seconds
seconds

number
number
number
number
number
number

Frame
Frame
Frame
Frame
Frame
Frame

Copyright to IJARSCT DOI: 10.48175/IJARSCT-9207 283

www.ijarsct.co.in




IJARSCT ISSN (Online) 2581-9429

- () International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

IJARSCT

Impact Factor: 7.301

Volume 3, Issue 3, April 2023

s.mpd’

& \traffic-cars.mp4’'
video = cv2.VideoCapture (

# Preparing variables for spatial dimensions
h, w 3

count=0
nn

# Loading COCO class labels from file

dows,

If you're using Windows, the

Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame
Frame

.
| [ Python 3.7.8 Shel - O X
File Edit Shell Debug Options Window Help
Frame number 118 took 0.47394 seconds
Frame number 119 took 9 seconds
Frame number 120 took seconds
Frame number took seconds

number
number
nunmber 1.
nunber 1.
number
number
number
nunmber 1.
number 1.
number 1
number 1
number
nunber 1.
number 1.
number
number
number
number 1.
number 1
number 1
number 1
number 1
number 1
number
number
number 1
number 1
number
number
number
number 1.
number
number
number
number 1.
number 1.

took
took

seconds
seconds

24 took seconds
25 took seconds
took 0.46630 seconds

took 0.43167 seconds
took 0.43247 seconds
took 0.44735 seconds
30 took 0.51862 seconds
31 took 0.41685 seconds
32 took 0.44590 seconds
took 0.44195 seconds
34 took 0.41529 seconds
35 took 0.44911 seconds
took seconds
took seconds

took 0.47 seconds
39 took 0.46233 seconds
40 took 0.46714 seconds
41 took 0.43261 seconds
42 took 0.43185 seconds
43 took 0.47075 seconds
44 took 0.43239 seconds

took 0.41 seconds

took 0.4

2 seconds
47 took 0.45357 seconds
48 took 0.42807 seconds
took 0.43402 seconds
took 0.45970 seconds
took 0.46251 seconds
52 took 0.42382 seconds
took 0.46782 seconds
took 0.45384 seconds
took 0.40990 seconds
56 took 0.41703 seconds
57 took 0.4478€ seconds

. 023
4i) ENG

Bl File Edit Format Run

—
3, L& Python 37.85hel - o x
Fie Edit Shell Debug Options Window Help

deos\\traffic-cars.mp4
video = cv2.VideoCapture (

# Preparing variable for writer
# that we
writer = Hone

# Loading COCO class labels
# Opening
# Pay attention! If

Copyright to IJARSCT
www.ijarsct.co.in

te processed frames ?

Tot,

frot
FBS
555

Frame number
Frame number
Frame number
Frame number
Frame
Frame
Frame
Frame number
Frame number
Frame number
Frame number
Frame number
Frame number
Frame number
Frame number
Frame number
Frame number 3
Frame number
Frame number
‘rame number
rame number
Frame
Frame
Frame number
Frame number
Frame number
Frame number
Frame number
Frame
Frame
Frame
Frame number
Frame number
Frame number
Frame

number
number
number

number
number

number
number
number

number

al number
al amount
S B

301 took 0.39549 seconds

302 took 0.41329 seconds
303 took 0.44699 seconds
304 took 0.42693 seconds

took
took

41009 seconds
40076 seconds

took 0.46584 seconds
8 took 0.45373 seconds
9 took 0.40353 seconds
took 0.46137 seconds
took 0.46515 seconds

2 took 0.45439 seconds

took 0.42555 seconds
took 0.45070 seconds
took 0.43670 seconds
took 0.50392 seconds
took 0.67137 seconds
took 0.67554 seconds
took 0.61179 seconds
took 0.67860 seconds
took 0.63972 seconds

took 0.68914 seconds
took 0.65825 seconds
took 0.62837 seconds
took 0.70562 seconds
took 0.64302 seconds
took 0.67881 seconds
took 0.61903 seconds
took 0.63574 seconds
took 0.67143 seconds
took 0.63734 seconds
took 0.70183 seconds
took 0.63628 seconds
took 0.64121 seconds
took 0.66009 seconds

of frames 335
of time 175.98963 seconds

DOI: 10.48175/IJARSCT-9207

284



D ( IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 7.301 Volume 3, Issue 3, April 2023

VII. CONCLUSION
By using this thesis and based on experimental results we are able to detect object more precisely and identify the
objects individually with exact location of an object in the picture in X,y axis. This paper also provide experimental
results on different methods for object detection and identification and compares each method for their efficiencies.
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