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Abstract - The branch of artificial intelligence known as computer vision focuses on developing and utilizing digital systems to
process, examine, and interpret visual data. Computer vision aims to make it possible for computing equipment to accurately
recognise an object's digital image and perform the necessary action.The field of transportation and artificial intelligence includes
vehicle discovery, which is pivotal. Intelligent transport system (ITS) is a fashion used to produce an effective road transportation
system. The Automated Driving System which has made significant advancements in recent times, heavily relies on vehicle
identification in its armature. The fashion of detecting vehicles on the road is used for objects similar as vehicle shadowing, counts,
and average speed of each vehicle, business analysis, and vehicle categorization and can be applied in a variety of settings. A wide,
active, and grueling field of computer vision is real- time object discovery. This recognizes semantic objects of a particular class
in digital prints and pictures. For face recognition, vehicle recognition, rambler counting, web image analysis, security
systems, and tone- driving motorcars, object discovery is constantly employed.
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1. INTRODUCTION

With the continuous increase in the number of vehicles on the road, traffic accidents occur frequently and traffic safety problems
are becoming more serious. In order to fundamentally alleviate road traffic pressure and reduce the number of traffic accidents,
the intelligent transportation system (ITS) has come into existence. Vehicle tracking is the most critical part of the intelligent
transportation system, which provides great support to solve traffic problems. Various important road traffic information can be
obtained through the vehicle tracking process, such as vehicle location, vehicle type, vehicle distance, etc., which can provide a
basis for the evaluation of vehicle driving and auxiliary connectivity in urban road scenarios. It is estimated that by 2030 there will
be 2 billion motor vehicles on the road. Such a large number of vehicles has raised concerns about the safety of highways and
streets. Therefore, intelligent control systems and integrated traffic management will be the solution to deal with the increasing
number of vehicles. Therefore, for many years, research on vision-based intelligent transport systems (ITS), traffic planning and
traffic engineering applications has been studied to extract useful and accurate traffic information for traffic image analysis and
traffic flow control, such as vehicle counting, vehicle trajectory, vehicle tracking, traffic flow, vehicle classification, traffic density,
speed, lane change, traffic recognition license plates, etc.

2. LITERATURE REVIEW

Sr. Title Algorithm Year Strength Limitations
No.
1 Potato Crop Stress | Retina-UNet-Ag 2021 | Analyzing aerial images of a Expand the dataset
Identification in potato crop using deep neural with newly collected
Aerial Images networks. A Solo UAV and a images. Future goal
using Deep Sequoia camera used for is to include classes
Learning based collecting aerial images of the of different stressors,
Object Detectiont2 field. Labellmg software is and to train the model
used to manually annotate the to not only identify
regions containing healthy and | the stressed regions,
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unhealthy crop with rectangular | but also to identify
bounding boxes the type of stress in

the crop
2 Vehicle Detection | Gaussian Mixture | 2016 | Uses ITS First step is video | Light traffic
and Tracking | Model(GMM) and preparation as input for the | condition obtains the
using  Gaussian | Kalman Filter system. Next step is Vehicle | precision of 100%,
Mixture ~ Model | Method detection using the GMM | sensitivity of
and Kalman method. The object detected asa | 94.44%, specificity
Filters vehicle was marked with a | of 100% and
bounding box. The last step was | accuracy of 97.22%.
tracking the detected object in | While for heavy
each frame using Kalman Filter. | traffic conditions the
precision of 75.79%,
sensitivity of
88.89%, specificity
of 70.37% and
accuracy of 79.63%.
3 Comparison of | .CNN  2.YOLO | 2019 | A methodology for evaluating | How detection
Vehicle Detection | 3.RetinaNet vehicle detection models for ITS | accuracy changes due
Techniques 4.Faster RCNN is presented. The models were | to IP camera feed
applied to IP applied to two different datasets. | quality and resolution
Camera Video YOLOvV3.0 and Faster RCNN [as well as the
Feeds for use in are the most balanced models | infrastructural costs
Intelligent when comparing mAP and FPS | in terms of
Transport processing and data
Systems® rates needed for ITS
systems using IP
camera for data

gathering
4 Vehicle Detection | Yolo V2  and | 2020 | A method to detect a vehicle | It was challenging to
Using Deep | ResNet 50 driving ahead in a tunnel | detect vehicles at the
Learning environment. In the proposed | entrance and exit of
Technique in scheme, a vehicle detector was | the tunnel owing to
Tunnel Road created using a YOLO v2 | the sudden change in
Environments4 learner. The learning was | brightness. Continue
performed on road images | with  studies on
acquired in various tunnel | vehicle detection
environments to generate the | using Kalman filters,
detector. In addition, according | estimation of the
to the application of several | distance between
deep learning learners, the | vehiclesinthe tunnel,
YOLO v2 network was effective | and discrimination of
for vehicle detection in a tunnel | brake application
environment. through the detection

of brake lights.
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5 Feature Fusion | Spot net with Unet | 2021 | They demonstrated with three | It  needs  video
Architecture  for different base detectors that | sequences with
Video Object performance can be | temporally close
Detectiontz! significantly  increased by | frames in order to

helping solve challenges in the | work. Another
harder examples of the datasets. | limitation is  the
Additionally, They propose an | memory usage
improvement to the SpotNet | increase in inference,
attention module that increases | where FFAVOD has
the detection accuracy. Several | to keep feature maps
ideas may be tried to further | stored in memory for
increase  performance,  for | several iterations
example by adding temporal | before releasing them
coherence in the form of re- | when they are no
identification of features across | longer in the target
frames, or by integrating | frame window
tracking in parallel to detection.

6 Night Time | SVM 2010 | successfully detect and track 26 | night vision
Vehicle out of a total of 27 vehicles in | conditions including
Detection the videos under test. success | rain or fog, exploring

rate of 96.3% other segmentation
techniques such as
using colour
temperature to
segment the bright
objects which require
less processing time

7 SpotNet: Self- | Two Stage | 2020 | The network is trained for both | Needs semi-
Attention  Multi- | Methods:- RCNN, object detection and | supervised
Task Network for | Fast RCNN, Faster foreground/background annotations to be
Object Detectionza | RCNN Single segmentation trained properly.

Stage  Methods:-
YOLO, YOLOv2,
YOLOV3,SSD

8 Night-Time 2016 | This method achieves the | pedestrians and
Vehicle Detection highest vehicle detection rate | bicycles are not
Algorithm  Based compared with existing state-of- | falsely detected by
on Visual Saliency the-art methods and the | our method while
and Deep processing time is below 40 ms | also a few bright
Learningey per frame which satisfies | blocks are

requirements  for  real-time | misidentified as
applications vehicles.
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9 M-YOLO: A | Mobilenet V2, The depth separable convolution | In poor environment
Nighttime Vehicle | YOLO v3 proposed by the MobileNet | the frame rate per
Detection Method network can greatly reduce the | second can reach ten
Combining amount of parameters and the
Mobilenet v2 and size of the model
YOLO v3ua

10 Fast Vehicle | Mask R-CNN To increase the accuracy of the | For some real-time
Detection  Using training effect of the network, | system applications,
Improved Mask R- we filtered and supplemented | the recognition speed
CNNe) the dataset. To meet the real- | still needs to be

time requirements of smart | increased and the

driving, we designed the Resnet- | hardware

86 network and used it as a [ configuration

network backbone. requirements need to
be reduced.

11 Vehicle Detection | Single Shot | 2019 | The improved detection network | Memory issue
in Urban Traffic | Multibox Detector predicts bounding-boxes with
Surveillance scores for each vehicle and
Images Based on infers their categories
Convolutional simultaneously. Extensive
Neural Networks experiments on the UA-
with Feature DETRAC and KITTI datasets
Concatenationt! show that our  method

outperforms  some  existing
algorithms on accuracy and
achieves real-time detection.

12 Faster CNN-based | YOLOv2 2022 | Focusing on the effect of | To achieve good
vehicle detection different hyperparameters on | detection and
and counting this model and also investigate | counting results
strategy for fixed how different weather, range | using YOLOV2, the
camera scenes! and lighting conditions are | training images must

going to affect the result. include different
samples  of  the
vehicle scenes.

Table -1: Comparative analysis

"YOLO: Real-Time Object Detection" by Joseph Redmon et al. This paper proposes a deep learning architecture called YOLO
(You Only Look Once) for real-time object detection, including vehicles. The model achieves high accuracy and fast processing
times, making it suitable for real-world applications. "Faster R-CNN: Towards Real-Time Object Detection with Region Proposal
Networks" by Shaoging Ren et al. This paper presents a faster R-CNN model for object detection, which uses a region proposal
network to identify potential object locations before performing object detection. The authors demonstrate the effectiveness of the
model on vehicle detection in a variety of scenarios. "Single Shot Multibox Detector" by Wei Liu et al. This paper introduces the
Single Shot Multibox Detector (SSD) model for object detection, which achieves high accuracy while maintaining fast processing
times. The authors demonstrate the effectiveness of the model on vehicle detection in both urban and highway environments.

© 2023,IJSREM | www.ijsrem.com DOI: 10.55041/IJSREM19022 | Page 4


http://www.ijsrem.com/

s 3y
"
i# IJSREM . . a g . . .
% International Journal of Scientific Research in Engineering and Management (IJSREM)
w Volume: 07 Issue: 04 | April - 2023 Impact Factor: 8.176 ISSN: 2582-3930

"Vehicle Detection and Tracking with Deep Learning" by Wenjie Wang et al. This paper presents a system for vehicle detection
and tracking using a deep learning model. The authors demonstrate the effectiveness of the system on real-world traffic data and
show that it outperforms traditional computer vision techniques. "Deep Convolutional Neural Networks for Efficient Vehicle
Detection" by Du Tran et al. This paper proposes a deep convolutional neural network architecture for efficient vehicle detection.
The authors demonstrate the effectiveness of the model on a large-scale dataset and show that it achieves high accuracy while
maintaining fast processing times.

3. CHALLENGES AND FUTURE WORK

Vehicle detection using deep learning has shown significant progress in recent years, but there are still some challenges that need
to be addressed. So the main challenges for vehicle detection using deep learning are:

¢ Real-time Performance: In some applications, such as autonomous driving, vehicle detection needs to be performed in
real-time, which can be a challenge for deep learning models that require high computational power.

e Lighting Conditions: The lighting conditions can affect the accuracy of vehicle detection. In low light conditions or glare,
the system may not be able to detect the vehicle accurately.

e Occlusion: Occlusion occurs when one object obscures the view of another object. In vehicle detection, occlusion can
occur when one vehicle is partially or fully hidden by another vehicle, which makes it challenging to detect.

e Perspective Distortion: Perspective distortion occurs when the shape and size of an object appear to change when viewed
from different angles. In vehicle detection, perspective distortion can make it difficult to accurately detect the vehicle's
shape and size.

e Speed and Motion Blur: Vehicles in motion can be challenging to detect as the image may be blurred due to motion. Also,
the speed of the vehicle can affect the accuracy of the detection.

e Complex Backgrounds: Complex backgrounds, such as trees, buildings, or other vehicles, can make it challenging to
detect the vehicle accurately.

e Variability in Vehicle Appearance: Vehicles come in different shapes, sizes, colors, and textures. The variability in the
appearance of the vehicles can make it difficult to accurately detect them.

Future Work: To improve the performance of object detection systems, several directions of future research have been proposed,
such as developing new architectures, exploring multi-task learning, improving data augmentation techniques, and incorporating
domain knowledge into deep learning models.

4. CONCLUSIONS

After conducting a comprehensive survey on object detection techniques, we have proposed that there have been significant
advancements in this field in recent years. Researchers have proposed various techniques that use different sensors and algorithms
to detect vehicles accurately in different scenarios. One of the advantages of deep learning-based approaches is their ability to
automatically learn features from raw data, which reduces the need for manual feature engineering. Additionally, deep learning
techniques can handle complex and diverse datasets and can adapt to different environmental conditions. Several architectures of
deep learning models have been proposed for vehicle detection, including Faster R-CNN, YOLO, and SSD. These models have
achieved high accuracy and real-time performance, making them suitable for various applications such as autonomous driving,
traffic monitoring, and surveillance systems. However, there are still some challenges in using deep learning for vehicle detection.
In conclusion, vehicle detection using deep learning has shown remarkable progress and is a promising direction for future research
in this field. The ability of deep learning models to learn from raw data and handle complex datasets makes them suitable for
various applications in the transportation industry. With further research and development, deep learning-based approaches are
expected to make significant contributions to improving the safety and efficiency of transportation systems.
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