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Automated Hazardous Gas Detecting Robot using WSN with GSM-SMS Alert and Fire Control System for Households






ABSTRACT
    Over the past decades, fire cannot be prevented in our homes and society. Hence, the author came up with an idea to create a robot that will serve as first responder to fire and hazardous chemicals. Problems were identified and objectives were formulated as guides in the establishment “Automated Hazardous Gas Detecting Robot using Wireless Sensor Networks with GSM-SMS Alert and Fire Control System for households”. This robot is designed having two wheeled drive navigation to easily move and detect hazardous substances and fires. It is equipped with gas sensor to monitor if there is a gas leakage in a room and is programmed to automatically send messages to the registered number using GSM Module. It was installed to be able to send Short Messaging Service (SMS).    This paper is about a microcontroller based project, with microelectronics devices, namely, Flame Sensor (KY–026), GSM Module (SIM 900A), gas sensor (MQ–2), L293D Motor Shield, a 12V DC motor and 12V DC Water Pump, Arduino UNO, a light emitting diode (LED) and a buzzer. These were carefully programmed and patiently tested to ensure its working conditions. Through well-planned design, data gathering and testing its reliability, the author came up with an automated detection system in a robotic application with features like SMS notification, an alarm system and extinguishing fire. The author concluded that this project is reliable and can help the homeowners secure their home from the blazing disaster brought by fire and hazardous gases.                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In the existing method, there are different gas sensing technology is used. Semiconductor sensor is used to detect the LPG gas leakage. 
· The already existing communication module enables the sending of measured gas level data and the alarming signals of the hosted gas sensors unit.
· In existing methods only the leakage detection is done but there is no way of controlling it. 
· There exist only alerting the user regarding the level in the cylinder but there isn’t any automatic booking of the cylinder.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The major problem in residential areas, industrial sector and CNG (compressed natural gas) gas-powered vehicles like buses, cars is Gas Leakage.
· There are already some kinds of corrective measures, such as when the leakage is detected; message is sent to the fire station and the owner and this technique has the disadvantage that it requires manual control, which puts people in immediate danger when no control action is taken. 
· The other remedial measure is that when the leakage is detected, the exhaust fan is switched ON and it has the disadvantage that improper cabling of the exhaust fan causes immediate explosion due to AC flow.
2.2. PROPOSED SYSTEM 
· The proposed work focuses on the systems that can measure the concentration of specific hazardous (toxic, poisoned, and noxious) gases even if it is part of the hybrid system (e.g., fire, smoke, personal safety, fall detection, and so on.).
· Our proposed system is to monitor the gas level and automatically book the gas when the gas level is reduced. 
· The system detects the leakage of the LPG using gas sensor and alerts the user about the gas leakage by sending SMS using the gsm module and additionally if the user is not available the gas regulator is automatically turned off.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The hybrid sensing elements may use different manufacturing/detection technologies/methodologies, which enhance the performance and increase the reliability and sobriety of the system.
· The robotic implementation is the closest and most credible form of the word “mobile” especially for indoor applications where the drones/quadcopter offer similar advantages to robots for outdoor applications.
· This concept offers a cost-effective and highly efficient system that not only detects gas leakage but also alerts (alarms) and turns off the primary supply of energy and gas and sends an SMS.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Towards Autonomous Robotic Systems for Remote Gas Leak Detection and Localization in Industrial Environments 
	S. Soldan, J. Welle, T. Barz, A. Kroll, and D. Schulz, 

	The proposed system consists of autonomous mobile inspection robots that are equipped with several remote gas sensing devices and local intelligence. 

	A survey on gas leak detection and localization techniques 
	P. S. Murvay and I. Silea, 

	The main purpose of this paper is to identify the state-of-the-art in leak detection and localization methods.

	An In-Pipe Leak Detection Robot with a Neural-Network-Based Leak Verification System 
	D. Waleed et al.,
	The robot has a propeller arrangement that not only drives the robot forward but also helps simulate a flow in an empty pipe, and thus aids the detection of leaks.  

	Robot assisted gas tomography - Localizing methane leaks in outdoor environments 
	V. H. Bennetts, E. Schaffernicht, T. Stoyanov, A. J. Lilienthal, and M. Trincavelli, 
	In this paper we present an inspection robot to produce gas distribution maps and localize gas sources in large outdoor environments. 



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:
    This paper presented the specifics of the structure of the actual robot as well as the details of the experimental data showing the desired output of the robot. The components used in this project includes multiple sensors that served as wireless sensor network that could detect gas hazards, flame, movement and motions. It is built with fire extinguisher that served as a first responder to the fire. The buzzer and LED worked as an alarm indicator for its alert system. GSM module automatically sends a message to the person concerned. The robot has 2 big wheels and 1 small wheel to perform and roam around.    Development and several tests were done to attain its objectives. Experimental tests were done and obtained the desirable outputs based from its objectives. The table of tests were presented to show the proof that the robot performed its intended functions. The GSM-SMS alert system was established as well as the functionality of the fire suppression system was tested to prevent the fire outbreak. In the end, the author established an automated hazardous gas detecting robot using wireless sensor networks with gsm-sms alert and fire control system for households that is reliable, usable and functional. 
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