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Lightweight Mashup Middleware for Coal Mine Safety Monitoring and Control Automation





ABSTRACT
Recently, the frequent coal mine safety accidents have caused serious casualties and huge economic losses. It is urgent for the global mining industry to increase operational efficiency and improve overall mining safety. This paper proposes a lightweight mashup middleware to achieve remote monitoring and control automation of underground physical sensor devices. First, the cluster tree based on ZigBee Wireless Sensor Network (WSN) is deployed in an underground coal mine, and propose an Open Service Gateway initiative (OSGi)-based uniform devices access framework. Then, propose a uniform message space and data distribution model, and also, a lightweight services mashup approach is implemented. With the help of visualization technology, the graphical user interface of different underground physical sensor devices could be created, which allows the sensors to combine with other resources easily. Besides, four types of coal mine safety monitoring and control automation scenarios are illustrated, and the performance has also been measured and analyzed. It has been proved that our lightweight mashup middleware can reduce the costs efficiently to create coal mine safety monitoring and control automation applications.


   
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· The expansion of existing coal mine safety monitoring and control system, visualization technology can further improve the visibility of underground sensor objects, such as 3D technology, which provides significant support for decision making and real-time control in underground mines. 
· When a natural calamity or a roof fall occurred, the cabling is damaged. So the reliability and long life of conventional communication system is poor these are all drawback of this paper.
· The system that can detect the methane of coal mine.
· High power consumption, poor humidity these are all drawbacks.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· This project aims at developing a wireless sensor network realized real time surveillance with early warning intelligence on harmful gases in mining area and used GPRS to monitor potential safety problems in coal protection using a IOT technology. 
· The another problem is that the working condition of industries is very noisy and if the distance of the workers and system is long, workers will not get proper message.
· The problem in this project is that miner gets alert by voice communication since miner will be working in a noisy area then he does not gets alert. 
· The identify problem with effective manner by giving the voice alert to each and every nodes.
2.2. PROPOSED SYSTEM 
· This paper proposes a lightweight mashup middleware to achieve remote monitoring and control automation of underground physical sensor devices.
· Real-time coal miner localization and tracking system is also proposed in, which includes real-time coal miner dynamic display, 3D Geographic Information System (GIS) user interface, alarming, querying trajectories of all miners, and emergency rescue supporting. 
· We propose an easy to use, deploy and develop upon device-level coal mine safety monitoring and control automation middleware. 
· Then, propose a uniform message space and data distribution model, and also, a lightweight services mashup approach is implemented.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The lightweight mashup middleware consists of several elements and their performance can be tested and evaluated through different scenarios.
· Besides, in order to improve the efficiency of the rescue work, it is also necessary to provide an intuitive personnel distribution map at any time.
· The data-centric paradigm is most efficiently realized by publish-subscribe based data distribution pattern rather than traditional request-response pattern.
· The desirable topology of a WSN in coal mines should not only gain high system reliability and robustness, but also realize efficient localization of miners. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Blood on the coal: The effect of organizational size and differentiation on coal mine accidents
	K. Page, 
	As firms organize to achieve safer work environments, they are faced with decisions on how to structure their activities in terms of, among other things, size and differentiation.

	Underground mines wireless propagation modeling
	M. Ndoh and G. Y. Delisle, 
	These results are reported and compared with a newly introduced method based on a cascade of impedances analogy.

	Interactive visual exploration of a large spatio-temporal dataset: Reflections on a geovisualization mashup
	J. Wood, J. Dykes, A. Slingsby, and K. Clarke, 
	We propose an approach inspired by geographical 'mashups' in which freely-available functionality and data are loosely but flexibly combined using de facto exchange standards.

	The design and evaluation of a wireless sensor network for mine safety monitoring
	X.-G. Niu, X.-H. Huang, Z. Zhao, Y.-H. Zhang, C.-C. Huang, and L. Cui, 
	This mechanism is easy to implement and low-cost compared to other more theoretically based mechanisms such as Kalman filter.



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 builds a lightweight mashup middleware for coal mine safety remote monitoring and control visualization. Focus on the design and implementation for underground ZigBee wireless sensor network deployment, uniform devices access framework, distributed data distribution service, event-driven mashup service execution engine, and RESTful-based open API interface. The main novelty of this study is to develop a lightweight mashup middleware for coal mine monitoring and control middleware which is easy to use and install for engineers. Since most of the application is Web-based, any personal computer and a web browser can connect the Internet and enter the Web page to use the application, and which can reduce the costs of coal mine safety monitoring and control automation. Therefore, it is expected to be a main contribution to coal mines for better and safer working environments. Several issues remain to be addressed further. First, as the expansion of existing coal mine safety monitoring and control system, visualization technology can further improve the visibility of underground sensor objects, such as 3D technology, which provides significant support for decision making and real-time control in underground mines. Second, it is essential to optimize the real-time data distribution service and data congest scheduling strategy with different QoS constraints for a large-scale coal mine deployment. These works are currently in progress in our lab. 
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