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ABSTRACT: Accidents have been a major cause of deaths in India. More than 80% of accident-

related deaths occur not due to the accident itself but the lack of timely help reaching the accident 

victims. In highways where the traffic is really light and fast-paced an accident victim could be left 

unattended for a long time. The intent is to create a system which would detect an accident based on 

the live feed of video from a CCTV camera installed on a highway. The idea is to take each frame of 

a video and run it through a deep learning convolution neural network model which has been trained 

to classify frames of a video into accident or non-accident. Convolutional Neural Networks has proven 

to be a fast and accurate approach to classify images. CNN based image classifiers have given 

accuracy's of more than 95% for comparatively smaller datasets and require less preprocessing as 

compared to other image classifying algorithms. 

Key words: Accidents, CCTV Camera, Convolutional Neural Networks (CNN), Digital image 

processing. 

 

1. Introduction  

Over 1.3 million deaths happen each year from road accidents, with a further of about 25 to 65 million 

people suffering from mild injuries as a result of road accidents. In a survey conducted by the World 

Health Organisation (WHO) on road accidents based on the income status of the country, it is seen that 

low and middle-income or developing countries have the highest number of road accident related 

deaths. An accident usually has three phases in which a victim can be found. First phase of an accident 

is when the death of the accident victim occurs within a few minutes or seconds of the accident, about 

10% of accident deaths happen in this phase. Second phase of an accident is the time after an hour of 

the accident which has the highest mortality rate (75% of all deaths). This can be avoided by timely 

help reaching the victims. Comparative analysis of population, income and road accidents The main 

objective is to incorporate a system which is able to detect an accident form video footage provided to 

it using a camera. The system is designed as a tool to help out accident victims in need by timely 

detecting an accident and henceforth informing the authorities of the same. The focus is to detect an 

accident within seconds of it happening using advanced Deep Learning Algorithms which use 

Convolutional Neural Networks (CNN’s or ConvNet) to analyze frames taken form the video 

generated by the camera.  

We have focused on setting up this system on highways where the traffic is less dense and timely help 

reaching the accident victims is rare. On highways we can setup CCTV camera’s placed at distance of 

about 500 meters which act as a medium for surveillance, on this camera we can set up the proposed 

system which takes the footage from the CCTV camera’s and runs it on the propsed accident detection 

model in order to detect accidents. In this system, we have a Raspberry Pi 3 B+ Model which acts as 

a portable and remote computer to be set up on a CCTV camera. For demonstration purposes, we will 

be using a Pi Camera which can be directly set up on a Raspberry Pi. We have pre-trained an Inception 

v3 model to be able to detect accidents by training it on two different sets of images and sequence of 

video frames. The images and video frames are 10,000 severe accident frames and 10,000 non-accident 

frames. The Inception v3 algorithm can now detect an image or frames of a video to be an accident 

frame by up to 98.5% accuracy. This model was then implemented on a Raspberry Pi using 

TensorFlow, OpenCV and Keras. When a video is shown to the Raspberry Pi through the Pi camera, 

it runs each frame of the video through the model created and then predicts whether the given frame 

is an accident frame or not. If the prediction exceeds a threshold of 60% or 0.6 the Raspberry Pi then 
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initiates the GSM module setup with it to send a message to the nearest hospital and police station, 

informing them about the accident which has been detected with the timestamp of when it occurred, 

the location of where it occurred, and the frame at which the accident was detected for further analyses. 

Also, an emergency light lights up. The system we have made can detect accidents to an accuracy of 

about 95.0%. It can be done on a Raspberry Pi which is a card-sized computer, which makes it easily 

portable and remote. The system developed can act as a reliable source of information in detecting 

accidents which can be done automatically. This project would help us in reducing the ginormous 

number of road accident related deaths that occur in our country. 

 

2. Literature Review 

Prabakar, S., et al. In the speedy moving world, nobody is ready to look what's happening around them. 

Even when there occurs an accident nobody cares about it. This is an intention to implement an 

innovative solution for this problem by developing an Enhanced Accident detection System for 

Indicating Victim Status from the accident zone. This system has been developed and implemented 

using the biomedical smart sensors and microcontroller based mobile technology integrated with the 

evolving LabVIEW platform[1]. Hamid M. Ali,Zainab S. Alwan, et. Al., Every day around the world, 

a large percentage of people die from traffic accident injuries. An effective approach for reducing 

traffic fatalities is: first building automatic traffic accident detection system, second, reducing the time 

between when an accident occurs and when first emergency responders are dispatched to the scene of 

the accident. Recent approaches are using built-in vehicle automatic accident detection and notification 

system. While these approaches work fine, they are expensive, maintenance complex task, and are not 

available in all cars [2]. Arif Shaik,Natalie Bowen,Jennifer Bole,Gary Kunzi, et. Al., The Internet of 

Things (IoT) offers limitless possibilities to both the public and private sectors. Automobile 

manufacturers are interested in IoT applications to increase the safety of their vehicles, to meet 

customers' demands and ultimately to offer cutting-edge products which maximize profit. The 

healthcare industry is concerned with how the IoT can improve the speed and accuracy of 

communication. This paper describes the feasibility of equipping a vehicle with technology that can 

detect an accident and immediately alert emergency personnel. When there is a car accident someone 

has to actively seek help such as calling 911 for emergency services [3]. Shagufta Ali, et, al., Also we 

have discussed the technical challenges v2v is facing. Further, we propose three methods related to 

high speed vehicles mobility and complex channel environment along with vehicle network 

topological variations Loss differentiation Rate Adaption (LORA) is a scheme proposed to 

approximate the average packet loss rate (PLR) for every sender and select a data rate based on PLR. 

Exponential Effective SNR Mapping (EESM) and Mutual Information Effective SNR Mapping 

(MIESM) are two Adaptive modulation and coding mechanisms used for data rate selection according 

to current channel conditions. In order to adjusts and modify the data rate between vehicles according 

to the number of connectable vehicles nearby, a physical topology-triggered adaptive transmission 

scheme is proposed. Reliability and more continuous data transmission for V2V communications can 

be ensured by these methods and it can be proved by Extensive evaluation results. As a result, the 

effective improvement in performance on network throughput can be observed [4]. 
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3. System design 

3.1 System architecture 

 

Figure 1: Feeding sequences of frames to the LSTM layer 

3.2 Flow Diagram 

 The DFD is also called as bubble chart. It is a simple graphical formalism that can be used to 

represent a system in terms of input data to the system, various processing carried out on this 

data, and the output data is generated by this system. 

 The data flow diagram (DFD) is one of the most important modeling tools. It is used to model 

the system components. These components are the system process, the data used by the process, 

an external entity that interacts with the system and the information flows in the system. 

 DFD shows how the information moves through the system and how it is modified by a series 

of transformations. It is a graphical technique that depicts information flow and the 

transformations that are applied as data moves from input to output. 

 DFD is also known as bubble chart. A DFD may be used to represent a system at any level of 

abstraction. DFD may be partitioned into levels that represent increasing information flow and 

functional detail. 

 
Figure 2: Flow diagram 

3.3 UML diagram 

UML stands for Unified Modeling Language. UML is a standardized general-purpose modeling 
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language in the field of object-oriented software engineering. The standard is managed, and was 

created by, the Object Management Group. 

The goal is for UML to become a common language for creating models of object oriented computer 

software. In its current form UML is comprised of two major components: a Meta-model and a 

notation. In the future, some form of method or process may also be added to; or associated with, 

UML. 

The Unified Modeling Language is a standard language for specifying, Visualization, Constructing 

and documenting the artifacts of software system, as well as for business modeling and other non-

software systems. 

The UML represents a collection of best engineering practices that have proven successful in the 

modeling of large and complex systems. 

The UML is a very important part of developing objects oriented software and the software 

development process. The UML uses mostly graphical notations to express the design of software 

projects. 

 

3.4 Use case diagram 

A use case diagram in the Unified Modeling Language (UML) is a type of behavioral diagram defined 

by and created from a Use-case analysis. Its purpose is to present a graphical overview of the 

functionality provided by a system in terms of actors, their goals (represented as use cases), and any 

dependencies between those use cases. The main purpose of a use case diagram is to show what system 

functions are performed for which actor. Roles of the actors in the system can bedepicted. 

 
Figure 3: Use case diagram 

3.5 Sequence diagram 

A sequence diagram in Unified Modeling Language (UML) is a kind of interaction diagram that shows 

how processes operate with one another and in what order. It is a construct of a Message Sequence 

Chart. Sequence diagrams are sometimes called event diagrams, event scenarios, and timing diagrams. 

 
Figure 4: Sequence diagram 

4. System testing 

The purpose of testing is to discover errors. Testing is the process of trying to discover every 

conceivable fault or weakness in a work product. It provides a way to check the functionality of 

components, sub-assemblies, assemblies and/or a finished product It is the process of exercising 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 52, Issue 12, No. 4, December : 2023 
 

UGC CARE Group-1,                                                                                                                 16 

software with the intent of ensuring that the Software system meets its requirements and user 

expectations and does not fail in an unacceptable manner. There are various types of test. Each test 

type addresses a specific testing requirement. 

4.1 Unit testing 

          Unit testing involves the design of test cases that validate that the internal program logic is 

functioning properly, and that program inputs produce valid outputs. All decision branches and 

internal code flow should be validated. It is the testing of individual software units of the application 

.it is done after the completion of an individual unit before integration. This is a structural testing, 

that relies on knowledge of its construction and is invasive. Unit tests perform basic tests at 

component level and test a specific business process, application, and/or system configuration. Unit 

tests ensure that each unique path of a business process performs accurately to the documented 

specifications and contains clearly defined inputs and expected results. 

4.2 Integration testing: 

Integration tests are designed to test integrated software components to determine if they actually run 

as one program.  Testing is event driven and is more concerned with the basic outcome of screens or 

fields. Integration tests demonstrate that although the components were individually satisfaction, as 

shown by successfully unit testing, the combination of components is correct and consistent. 

Integration testing is specifically aimed at   exposing the problems that arise from the combination of 

components. 

4.3 Functional test: 

Functional tests provide systematic demonstrations that functions tested are available as specified by 

the business and technical requirements, system documentation, and user manuals. 

Functional testing is centered on the following items: 

Valid Input               :  identified classes of valid input must be accepted. 

Invalid Input             : identified classes of invalid input must be rejected. 

Functions                  : identified functions must be exercised. 

Output                 : identified classes of application outputs must be exercised. 

Systems/Procedures    : interfacing systems or procedures must be invoked. 

Organization and preparation of functional tests is focused on requirements, key functions, or special 

test cases. In addition, systematic coverage pertaining to identify Business process flows; data fields, 

predefined processes, and successive processes must be considered for testing. Before functional 

testing is complete, additional tests are identified and the effective value of current tests is 

determined. 

4.4 System Test: 

     System testing ensures that the entire integrated software system meets requirements. It tests a 

configuration to ensure known and predictable results. An example of system testing is the 

configuration oriented system integration test. System testing is based on process descriptions and 

flows, emphasizing pre-driven process links and integration points. 

4.5 White Box Testing: 

        White Box Testing is a testing in which in which the software tester has knowledge of the inner 

workings, structure and language of the software, or at least its purpose. It is purpose. It is used to 

test areas that cannot be reached from a black box level. 

4.6 Black Box Testing: 

        Black Box Testing is testing the software without any knowledge of the inner workings, 

structure or language of the module being tested. Black box tests, as most other kinds of tests, must 

be written from a definitive source document, such as specification or requirements document, such 

as specification or requirements document. It is a testing in which the software under test is treated, 

as a black box .you cannot “see” into it. The test provides inputs and responds to outputs without 

considering how the software works. 

4.7 Input design 
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The input design is the link between the information system and the user. It comprises the 

developing specification and procedures for data preparation and those steps are necessary to put 

transaction data in to a usable form for processingcan be achieved by inspecting the computer to read 

data from a written or printed document or it can occur by having people keying the data directly into 

the system. The design of input focuses on controlling the amount of input required, controlling the 

errors, avoiding delay, avoiding extra steps and keeping the process simple. The input is designed in 

such a way so that it provides security and ease of use with retaining the privacy. Input Design 

considered the following things: 

 What data should be given as input? 

 How the data should be arranged or coded? 

 The dialog to guide the operating personnel in providing input. 

 Methods for preparing input validations and steps to follow when error occur. 

4.8 Output design 

A quality output is one, which meets the requirements of the end user and presents the information 

clearly. In any system results of processing are communicated to the users and to other system through 

outputs. In output design it is determined how the information is to be displaced for immediate need 

and also the hard copy output. It is the most important and direct source information to the user. 

Efficient and intelligent output design improves the system’s relationship to help user decision-

making. 

1. Designing computer output should proceed in an organized, well thought out manner; the right 

output must be developed while ensuring that each output element is designed so that people will find 

the system can use easily and effectively. When analysis design computer output, they should Identify 

the specific output that is needed to meet the requirements. 

2. Select methods for presenting information. 

3. Create document, report, or other formats that contain information produced by the system. 

The output form of an information system should accomplish one or more of the following objectives. 

 Convey information about past activities, current status or projections of the 

 Future. 

 Signal important events, opportunities, problems, or warnings. 

 Trigger an action. 

 Confirm an action. 

 

5. Results Discussions 

To run project double click on run.bat file to get below screen 

 
Figure 5: Loading data 

In above screen click on ‘Load & Generate CNN Model’ button to trained CNN with dataset 

and to load CNN model using tensorflow 
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Figure 5: Loading training model 

 

In above screen tensorflow model is loaded and now click on ‘Browse System Video’ button to 

upload video 

 
Figure 6: Uploading video 

In above screen selecting and uploading video and then click on ‘Open’ button to load video 

 
Figure 7: Loaded mp4 video 

 

In above screen video is loaded and now click on ‘Start Accident Detector’ button to play video 

and detect accident. 
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Figure 8: Accident detection video play 

 

In above screen video start playing and upon accident detection will get below screen with beep 

sound 

 
Figure 9: Accident detection 

 

In below screen playing another video without message if normal driving appear 

 
Figure 10: Accident detection 
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In above screen upon collision then accident display message will appear with beep sound 

In below screen application is trained with below images 

 
Figure 11: Accident detection images 

6. Conclusion 

Accidents are one of the most common problems that humanity faces on a daily basis, leading to loss 

of both life as well as property. The proposed system provides a very viable and effective solution to 

this problem. The proposed vehicle accident detection system can track an accident at its moment of 

occurrence and sends an instantaneous alert SMS regarding the accident to the nearby hospitals and 

police stations which includes details like timestamp and the geographical location. Unlike other 

systems in use, which consists of expensive sensors and unwanted hardware, the proposed system is 

much more cost effective and foolproof with a much-improved accuracy rate than its counterparts 

mainly due to a model-based approach. The experimentation, testing and validation has been carried 

out using images and the results show that higher sensitivity and accuracy is indeed achieved using 

this method, henceforth, making it a viable option for implementing this system in most of the state 

and national highways of the country.  

Future Enhancement is being planned to further analyze and enhance the protocol towards a social 

cause and helps create a system which guarantees that no individual is left unattended or helpless in 

an unforeseen event of an accident, in turn, securing and maintaining the quality of life to the highest 

standards.  
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