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A Comprehensive Study on IoT Based Accident Detection Systems for Smart Vehicles





ABSTRACT
With population growth, the demand for vehicles has increased tremendously, which has created an alarming situation in terms of traffic hazards and road accidents. The road accidents percentage is growing exponentially and so are the fatalities caused due to accidents. However, the primary cause of the increased rate of fatalities is due to the delay in emergency services. Many lives could be saved with efficient rescue services. The delay happens due to traffic congestion or unstable communication to the medical units. The implementation of automatic road accident detection systems to provide timely aid is crucial. Many solutions have been proposed in the literature for automatic accident detection. The techniques include crash prediction using smartphones, vehicular ad-hoc networks, GPS/GSM based systems, and various machine learning techniques.With such high rates of deaths associated with road accidents, road safety is the most critical sector that demands significant exploration. In this paper, we present a critical analysis of various existing methodologies used for predicting and preventing road accidents, highlighting their strengths, limitations, and challenges that need to be addressed to ensure road safety and save valuable lives. 


         
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the speed of the vehicle has monitored with the help of GPS receiver and detected accident by comparing the previous and current speed of vehicles. 
· The data regarding accidents were collected using Accelerometer, Gyroscope and four force sensors attached at each side of the vehicle. 
· Though the system sent a text message to the emergency contact or public safety, the response time depends on the distance between the location of the accident and the public safety service center.
· The system detected accident by comparing the previous and current speed of the vehicle. While an accident detected it sent the location to an Alert Service Center. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
·  IoT has vast uses and benefits in different sectors and solves many problems, but still it has various challenges and limitations. 
· In order to use the IoT devices, it’s need of time that problem of storing power in devices should be solved.
· The main issue in VANETs is, it’s highly dynamic topology due, to which different problems like network congestion, frequent disconnections etc. may arise.
· The problem of the system is that it relies only on a single sensor for accident detection which has high chance of generating false positives.
· One of the major issue to implement IoT is mobility, because IoT is expected to offer services to the mobile users as well.
2.2. PROPOSED SYSTEM 
· In our proposed system we use the GPS device to find the exact accident location.
· Proposed system will provide an automatic detection and alert of accident it also locates the location of the vehicle and send it to emergency numbers and registered mobile number and send alert on email. 
· The system we made is the lower cost then others as we are not using any expensive device like gsm and other sensors. 
· The system just uses the node mcu as a main controller of the system and other than that we are using MPU-6050 3 Axis Accelerometer and Gyroscope sensor to detect the accident occurs and NE0-6M gps module to locate the exact position of the vehicle. 


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The major advantage of the approach is that, representation learning can capture more intelligent features from raw input data as compared to manual methods. 
· It can monitor it’s performance and can process the data to choose the one that needs maintenance.
· The performance of routing protocols is analyzed based on the routing techniques used by the protocols. 
· However, its main limitation is that there could be a false alarm in case when the person sitting next to driver is drunk but the driver is not drunk, moreover external interference of air can also affect the performance of alcohol sensor.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	A novel internet of things-enabled accident detection and reporting system for smart city environments 

	F. Bhatti, M. A. Shah, C. Maple, and S. U. Islam, 

	Vehicles embedded with a plethora of sensors enable us to not only monitor the current situation of the vehicle and its surroundings but also facilitates the detection of incidents. 

	An iot based smart system for accident prevention and detection 

	S. Nanda, H. Joshi, and S. Khairnar, 

	The system provides an idiosyncratic prevention and detection system that dispenses the ultimate panacea for drivers which ensures safety and prevents loss of life by taking appropriate measures in right time. 

	Accident detection and reporting system using gps, gprs and gsm technology 

	M. S. Amin, J. Jalil, and M. B. I. Reaz, 

	The GPS will monitor speed of a vehicle and compare with the previous speed in every second through a Microcontroller Unit. 

	Intelligent vehicle accident detection and ambulance rescue system 
	Nayan Kumar R.N., Navya V.R., Ganashree N., Pranav K.U., and Ajay.N, 
	The mortality rate of the victim depends on the time taken to reach the accident location and to reach the hospital by ambulance. 


2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.
2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   
2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard
2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005
CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 

















                               CHAPTER 5
CONCLUSION:
These strategies utilized various sensors such as accelerometer sensors, shock sensors, pressure sensors etc. and various machine learning techniques such as neural networks, support vector machines, representation learning etc. for accident detection. Various strategies for accident prevention were also addressed, which include detection of drunk and drowsy driver, regulating vehicle speed, maintaining safe distance from obstacles etc. Such systems provide many advantages such as mitigating road collisions, identifying precise accident locations and facilitating over all rescue operations. 
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