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Low-complexity Data Collection Scheme for UAV sink nodes in Cellular IoT Networks







ABSTRACT
Owing to the nature of battery-operated sensors, the residual energy of their battery should be considered when a sink node collects sensory data from them. If a sink attempts to collect data from a sensor that does not have sufficient residual energy to transmit data, the utilization of wireless communication resources may be degraded. However, requiring a periodic residual energy report of the sensors considerably reduces the energy efficiency of them. Consequently, the sink node must be able to estimate the residual energy of the sensors without additional information exchange before attempting to collect data. To tackle this problem, we propose a data collection scheme for mobile sinks in cellular Internet-of-things (IoT) networks. The scheme consists of two phases. In the first phase, the mobile sink estimates the residual energy of the surrounding sensors. To reduce the complexity, we design a state diagram composed of three states based on the Markov chain of the sensor. The sink node calculates the communicable likelihood of each sensor based on the state diagram and collects data from the sensor with the highest likelihood. In the second phase, a cellular base station (BS) selects the appropriate mobile sink to improve the signal-to-interference-plus-noise ratio (SINR) of the signal from a cellular user. Each sink node delivers the bidding price to the BS based on the likelihoods of the sensors. The BS determines an appropriate sink node to allocate resources based on the received bidding prices. Moreover, we show the performance of the proposed method in terms of SINR and IoT network utilization through simulation.




        	








                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· This survey focuses on the routing mechanism of WSN-aided target tracking application by presenting the strengths and drawbacks of the existing schemes.
· Instead of providing a comprehensive review of all the existing data-gathering frameworks for each category, this study selects four protocols for static sinks and three protocols for the other two categories to provide the fundamental understanding of each datagathering paradigm.
· Apart from CTP and UEWDC, all the investigated protocols consider network lifetime, and the validation is done by comparing with other existing protocols.
· The network environment is considered to be a rural area with a line-of-sight link, which means that no obstacles exist in the network. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· In this way, the directional antenna limits the UAV coverage and overcomes the directional deafness problem.
· Incorporating UAV helps prolong the network lifetime and avoid the energy-hole problem faced by sensor networks.
· We can use intelligent computing methods to lessen the computation time, as discussed in the problem formulation.
· To achieve better network performances in such environments, several issues pertaining to UWSNs must be addressed.
· Considering the advantage of the PRM algorithm in obtaining the shortest collision-free map and that of the ABC in operating and converging quickly, we have addressed the issues of slow convergence and easy entrapment in the locally optimal solutions observed in other algorithms. 
2.2. PROPOSED SYSTEM 
· This work presents an in-depth discussion on the distributed database management systems proposed for WSNs.
· The research work consolidates data gathering techniques proposed from a different perspective such as networking, compressive sensing, signal processing, and information theory.
· To collect WSN data, both multirotor and fixed-wing UAVs have been proposed in the literature. 
· The performance evaluation for small, medium, and large network scenarios demonstrates the efficiency of the proposed method.
· To analyze the delay, we only consider the sink mobility delay of the proposed algorithm.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· Our performance study based on MATLAB simulations shows that the proposed hybrid path planning algorithm outperforms the conventional algorithms in terms of flight time, energy usage, accuracy, and safety.
· Among the different probabilistic sampling-based algorithms, the PRM is an extremely effective path planning approach due to its probabilistic completeness and remarkable practical performance.
· We have considered some key metrics to evaluate the proposed MAC’s performance and compared it with existing protocols.
· Therefore, in our study, we optimized the UAV velocity during data and non-data collection periods to minimize the total flight time without degrading the network performance.
· The HPP algorithm’s performance depends on the time complexity of the ABC algorithm to generate trajectory points in the dynamic environment. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Location-aided delay tolerant routing protocol in UAV networks for post-disaster operation
	Arafat, M.Y.; Moh, S. 
	In post-disaster scenarios, unmanned aerial vehicles (UAVs) can be used to capture image and video data from the disaster area and transfer the data to a ground station, owing to their rapid mobility.

	Localization and clustering based on swarm intelligence in UAV networks for emergency communications
	Arafat, M.Y.; Moh, S. 
	In UAV networks, however, localization and routing are challenging tasks owing to the high mobility, unstable links, dynamic topology, and limited energy of UAVs.

	Bio-Inspired Approaches for Energy-Efficient Localization and Clustering in UAV Networks for Monitoring Wildfires in Remote Areas
	Arafat, M.Y.; Moh, S. 
	In this paper, we propose bio-inspired localization (BIL) and clustering (BIC) schemes in UAV networks for wildfire detection and monitoring.

	Medium Access Control Protocols for Flying Ad Hoc Networks: A Review
	Arafat, M.Y.; Poudel, S.; Moh, S. 
	Medium access control (MAC) protocols have attracted significant attention because of their impact on overall network performance.



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:
     A novel path planning algorithm that applies UAVs as an efficient data collector from WSNs in emergency environments is proposed herein. Considering the advantage of the PRM algorithm in obtaining the shortest collision-free map and that of the ABC in operating and converging quickly, we have addressed the issues of slow convergence and easy entrapment in the locally optimal solutions observed in other algorithms. The proposed HPP algorithm has an optimization process for different flying parameters such as altitude, path length, flying time, and hovering time. It can effectively obtain the shortest and safest path, as well as managing different dynamic environment constraints. The proposed algorithm performs better than the conventional ABC and PRM algorithms and requires a shorter convergence time. The path coordinates that are obtained through the HPP algorithm can be effectively used for real-world applications. The simulation results demonstrate that the proposed HPP reduces flight time and energy consumption in UWSNs. The HPP algorithm manages fixed and dynamic obstacles, avoids restricted areas effectively, and shortens its planning time. Therefore, it can also be used for real-time path planning. 
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