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An IoT-based system for collision detection on guardrails






ABSTRACT
Wireless Sensor Networks (WSNs) have been employed in a wide range of applications due to the low-cost and ease of installation features. One of the applications is in the road safety and highways, in a wide range of scenarios. In this paper, an IoT-based system for collision detection on guardrails is presented. The developed system implements an IoT standard stack in order to provide the connectivity and interoperability of the network devices. Also a theoretical analysis for the energy consumption is presented and simulated. A Markov Chain model is used to observe the energy consumption of the proposed algorithm in each node. An experimental evaluation is also carried out in order to check the theoretical analysis and it was based on the real energy consumption of the developed nodes. At last, a full deployment on a highway of the developed system allowed a full evaluation of the connectivity and performance of the whole system.



       

                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The IoT technology is a growing up technology for wireless remote transmission data from one place to another place. 
· The data which are transmitted through IoT platform are generally stored in the cloud space. 
· The cost amount requirement for installing such applications and systems have become very low when comparing to the existing design system.
· These kind of sensors are employed in the proposed work as a switching devices to enable the surveillance system to operate on certain specify time alone. 
· Therefore the overall cost of the proposed system gets reduced when it is connected over the existing systems. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The design of the network is a challenging problem and requires a careful consideration of the node’s hardware circuitry. 
· The ED node implements a full Zig-Bee compliant protocol stack, enabling the developed hardware to interconnect to different devices, solving the connectivity problem.
· The preservation of the road infrastructures has become an important issue to the road safety and structural monitoring systems industry, aiming to to reduce the maintenance costs and also to increase the drivers’ safety. 
· This is a critical situation and the reliability of the connection plays an important role to ensure the ontime delivery of the data and issue proper alerts accordingly. 
2.2. PROPOSED SYSTEM 
· The proposed method is designed to identify the collision detection on the poles to alert the maintenance team to take immediate action against the faulty poles.
· When it comes to the application of collision detection, the proposed model is employed with an IoT architecture for transmitting the collected data.
· In the proposed work the detection system is connected over the transmission poles of collision suspected area to visualize the place when there is a need.
· A traffic sign sensing system based on computer vision technology was proposed to understand the situation of the road signal for self-driving cars.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The energy consumption model used, the sensor acquired data and the RF range tests performed on the real scenario revealed a good system’s performance in detecting the collisions against the guardrails. 
· However, all the above mentioned systems do not provide an energy-efficient IoT-based solution for collision detection on guardrails, which is the focus of this paper.
· These interfaces can be used to query the stored data, register newly installed WSNs or to notify the desired entities when a collision occurs.
· The system was modeled and simulated according to the materials’ characteristics used in the guardrails, mainly the damping properties, aiming to find the best sampling rate to be used by the sensor nodes.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Performance of hierarchical agent based wireless sensor mesh network for patient health monitoring
	N. Benjamin and S. Sankaranarayanan, 
	These body sensors are very tiny devices and when attached to the human patient body would eliminate the need for continuously monitoring by a nurse/doctor. 

	Industrial wireless sensor networks: Challenges, design principles, and technical approaches
	V. Gungor and G. Hancke, 
	In this regard, IWSN plays a vital role in creating a highly reliable and self-healing industrial system that rapidly responds to real-time events with appropriate actions.

	Design and implementation of smart home energy management systems based on zigbee
	D.-M. Han and J.-H. Lim, 
	The Smart home energy network has gained widespread attentions due to its flexible integration into everyday life.

	Wireless sensor network for traffic safety
	P. Daponte, L. De Vito, F. Picariello, S. Rapuano, and I. Tudosa, 
	The paper presents the design and implementation of an innovative Wireless Sensor Network (WSN) for traffic safety measurements.


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
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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:
    An IoT-based System for collision detection on guardrails was presented. The collision detection system was designed and implemented on a real scenario using an IoT oriented architecture and standards. Also, an accurate energy consumption model was discussed and analyzed. Therefore, the Markov Chain model of the designed algorithm for the ED has been demonstrated to observe the energy consumption of each state. An experimental evaluation has been performed in order to compare the mathematical energy model and the practical results. The main advantage of the provided Markov Chain model is its generality and it can be used in other applications of WSNs since a typical node’s operation model has been provided. The results demonstrated a good system’s performance, showing the system’s reliability on a real scenario implementation. The development team was able to detect and register a collision against the guardrails, occurred on the selected highway’s collision prone zone. Additionally, the energy consumption model used, the sensor acquired data and the RF range tests performed on the real scenario revealed a good system’s performance in detecting the collisions against the guardrails. 
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