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Abstract: This review paper offers an in-depth analysis of recent advancements in image-based intelligent 

transportation systems. It provides insights into various approaches employed for detecting false images, 

license plate recognition, distributing emergency messages, as well as detecting and classifying vehicle 

accidents and road accidents. The research critically evaluates the pros and cons of deep learning 

techniques, including position-based routing, enhanced YOLOv8, optimal K-means with a convolutional 

neural network, and gated hierarchical multi-task learning. The investigation of an Internet of Things-

based vehicle accident detection and classification system highlights the benefits of sensor fusion for 

precise accident detection; nonetheless, the evaluation raises questions regarding the scalability and 

reliability of smartphone sensors. The utility of a deep learning system for road accident identification 

utilizing artificially created multi-perspective movies is emphasized, along with warnings about possible 

limits in capturing real-world circumstances. 
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I. INTRODUCTION 

Significant progress in various sectors, such as the Internet of Vehicles (IoV) and Intelligent Transportation Systems 

(ITS), has been driven by rapid advancements in deep learning and computer vision technology. This review 

comprehensively examines and summarizes current developments in these fields, focusing on approaches proposed by 

Tamagusko et al. (2022), Zhou et al. (2023), and other noteworthy contributors. 

A notable paper introduces a gated hierarchical multi-task learning (GHMTL)-based generalized fake image detection 

method. This method uses gated mechanisms and hierarchical structures to enhance performance across multiple tasks. 

Despite promising aspects, issues like poor generalization and challenging training underscore the need for further 

research. 

Due to a scarcity of actual accident data, another significant contribution presents a deep learning method for road 

accident identification using transfer learning with EfficientNetB1 and MobileNetV2, along with synthetic photos. 

While this method shows promising outcomes, its reliance on artificial intelligence and computational power raises 

relevant concerns. 

Furthermore, a novel approach for tiny object recognition in remote sensing, called Improved YOLOv8, emphasizes 

extensive assessment and favorable mean average precision (mAP) findings. However, its dependence on deep learning 

methods and potential implementation challenges call for careful consideration. 

The literature review covers research on vehicle license plate recognition (VLPR), where efficient performance is 

demonstrated for methods, including an improved OCR-based approach and optimal K-Means clustering. Nevertheless, 

these approaches exhibit intrinsic complexity and may require significant processing resources, warranting careful 

consideration. 

Additionally, the importance of position-based routing for effective emergency message dissemination is highlighted in 

a study onposition-based emergency message dissemination in the IoV. Despite offering a thorough analysis, issues like 

delays and precise placement emerge as significant factors. 
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The objective of this review article is to provide a critical evaluation of the rapidly evolving field of deep learning and 

computer vision applications in safety and transportation systems. We aim to offer insightful information on the 

challenges, prospects, and future directions in these critical fields by carefully examining the aforementioned research.

For Detection, we are using the YOLOv

algorithm, which is one of the foremost effective object detection algorithms that also encompasses many of the 

foremost innovative ideas beginning with the computer vision research community. 
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The objective of this review article is to provide a critical evaluation of the rapidly evolving field of deep learning and 

computer visionapplications in safety and transportation systems. We aim to offer insightful information on the 
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In order to enhance emergency response by providing specifics about the sort of catastrophe, the study develops an 

Internet of Things system that uses smartphone sensors to recognise and categorise traffic events. The most popular 

machine learning model is Naïve Bayes. The study looks into 

highlights the need for a system that is both inexpensive and adaptable. DivyaLohani, Debopam Acharya, and Nikhil 

Kumar [1]are the authors. 
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Fig -1: Yolo Layers 

For Detection, we are using the YOLOv-3 algorithm. YOLO (You Only Look Once) real-time object detection 

algorithm, which is one of the foremost effective object detection algorithms that also encompasses many of the 

the computer vision research community.  

II. LITERATURE SURVEY 

Significant progress in various sectors, such as the Internet of Vehicles (IoV) and Intelligent Transportation Systems 
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comprehensively examines and summarizes current developments in these fields, focusing on approaches proposed by 
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A neural network-trained dataset is used by Bhavin V. Kakani et al. [2] to offer an improved OCR-based Automatic 

Number Plate Recognition (ANPR) system. Tested on 300 photos of motor vehicles, the suggested system shows 

enhanced accuracy in licence plate detection using three essential modules: localization, segmentation, and detection. 

For high-speed applications, a reliable automated number plate recognition (ANPR) system is presented in the work by 

Rahim Panahi and ImanGholampour[3]. With remarkable accuracy of 98.7%, 99.2%, and 97.6% for plate detection, 

character segmentation, and plate identification, respectively, it tackles issues like hazy plates and changing lighting. 

The system's effectiveness for real-world Intelligent Transportation Systems (ITS) applications, such as traffic 

infraction detection and vehicle counting on highways, has been demonstrated by rigorous testing. 

In this study by Irina ValeryevnaPustokhina et al., [4]an optimum K-means (OKM) clustering-based segmentation and 

a convolutional neural network (CNN) are used to propose an intelligent transportation system (ITS) for automatic 

vehicle licence plate recognition (VLPR). When it comes to handling obstacles such as changes in perspective, shape, 

colour, and uneven lighting, the OKM-CNN model performs well in the LP detection, segmentation, and identification 

phases. 

Tiago Tamagusko et al. [5] utilize transfer learning and synthetic images in a deep learning approach for road accident 

detection, overcoming limited accident data by training a model with Convolutional Neural Networks (CNNs) on 

images from traffic surveillance cameras. Promising results are obtained with the EfficientNetB1 and MobileNetV2 

base models. 

Position-based emergency message distribution strategies in the Internet of Vehicles (IoV) are reviewed by Afshan 

Ahmed et al. [6] In addition to analysing position-based data dissemination strategies and comparing beacon-oriented 

and beacon-less routing algorithms, they highlight the potential of IoV to improve road safety through real-time 

messaging among cars, address problems, and provide potential future paths. 

A vision-based system for automated traffic accident identification and analysis is presented by Yifan Sui, Shaodong 

Zhou, ZhiyangJu, and Hui Zhang [7]. It makes use of the YOLO v3 model, hierarchical clustering, an unbiased finite 

impulse response (UFIR) filter for speed estimation, and the motion interaction field (MIF) approach. Utilising a 

Huawei AI demo board, the suggested system effectively recognises collisions, retrieves vehicle trajectories, calculates 

velocity, and examines collisions using security footage. 

A Generalised Fake Image Detection technique using Gated Hierarchical Multi-Task Learning is presented by Zhou, 

He, Li, Cao, and Jiang [8]. Their strategy outperforms current approaches in a variety of generating settings, improving 

generalisation for the detection of fraudulent pictures from unseen models 

Using artificially created multi-perspective movies, Thakare Kamalakar Vijay et al. [9] provide a system for road 

accident identification and introduce the MP-RAD dataset. Their approach, which takes use of feature similarity 

between views, shows promise in accident identification and offers a useful tool for assessing traffic monitoring 

systems. 

LAR-YOLOv8, an enhanced tiny object detection method, is presented by Hao Yi, Bo Liu, Bin Zhao, and Enhai Liu 

[10]to solve issues in remote sensing photos. The method achieves improved accuracy on several datasets by combining 

attention mechanisms, bidirectional feature pyramid networks, and an attention-guided approach. 

 

III. OVERVIEW OF ARCHITECTURE 

a) License Plate Recognition Process 

The flow diagram in Fig.1 clearly depicts the entire flow of this project in a simplified manner. It also helps us to 

understand the flow in better manner as it looks organised.   

The workflow of the accident detection and license plate recognition system shown in the image is as follows: 

1.A picture of the scene is taken by a camera sensor. 

2. A machine learning classifier analyzes the picture to determine if a car is there. 

3. To ascertain if there is a possibility of a collision, the system computes the vehicle's relative velocity and distance if 

one is recognized. 

4. The system sounds an alert if a collision is possible. 

5. The system uses image processing techniques to try to identify the vehicle's license plate if no collision is observed. 
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6. In the event that the license plate is identified, the data can be stored by the system for use by law enforcement or 

traffic analysis at a later time. 

 
Fig. 2. FLOW DIAGRAM 

 

b) Predictive Safety and Identification:  

 
Fig.3. FLOW DIAGRAM 

This flowchart illustrates a system that recognizes license plates and detects accidents using a camera. The camera 

notifies a nearby rescue system (like a hospital or police station) of any possible accidents by sending data, including 

location and live footage. Additionally, the technology tries to read the involved car's license plate. 
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IV. CONCLUSION 

In conclusion, the reviewed papers collectively showcase advancements in applying deep learning to diverse aspects of 

transport systems, particularly in the domains of accident detection, license plate recognition, and emergency message 

distribution. While promising results are evident, common challenges include the demand for substantial computing 

resources during model training and concerns regarding the generalization of proposed techniques to real-world 

scenarios. The complexity of implementing deep learning architectures, dependency on synthetic data, and limited 

insights into real-world deployment challenges add additional layers of consideration. Transportation systems, ensuring 

their effectiveness, scalability, and adaptability across various environmental conditions. Further investigations and 

advancements in overcoming these challenges will contribute to the continued progress and application of deep learning 

in enhancing transport safety and efficiency. 
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