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Machine-Learning Beam Tracking and Weight Optimization for mmWave Multi-UAV Links





ABSTRACT
    Millimeter-wave (mmWave) hybrid analog-digital beamforming is a promising approach to satisfy the low-latency constraint in multiple unmanned aerial vehicles (UAVs) systems, which serve as network infrastructure for flexible deployment. However, in highly dynamic multi-UAV environments, analog beam tracking becomes a critical challenge. The overhead of additional pilot transmission at the price of spectral efficiency is shown necessary to achieve high resilience in operation. An efficient method to deal with high dynamics of UAVs applies machine learning, particularly Q-learning, to analog beam tracking. The proposed Q-learning-based beam tracking scheme uses current/past observations to design rewards from environments to facilitate prediction, which significantly increases the efficiency of data transmission and beam switching. 
    Given the selected analog beams, the goal of digital beamforming is to maximize the SINR. The received pilot signals are utilized to approximate the desired signal and interference power values, which yield the SINR measurements as well as the optimal digital weights. Since the selected analog beams based on the received power do not guarantee the hybrid beamforming achieving the maximization SINR, we therefore reserve additional analog beams as candidates during the beam tracking. When the candidates include the ideal beams, the combination of analog beams with their digital weights achieving the maximum SINR consequently provides the optimal solution to the hybrid beamforming.




                                    


        	
                            






                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· We identify and empirically characterize the significant effect of the UAV airframe and the sub-optimal beam selection problem in existing standards using 802.11ad complaint Terragraph radios, in. In addition, we quantitatively relate these two effects, as well as beam misalignment caused by hovering with, (i) additional fading and (ii) resulting power fluctuations over time, by comparing collected data from static and UAV-to-Ground links. 
· (2) We build and experimentally validate the first stochastic analytical UAV-to-Ground channel model that takes a systems-approach to estimate additional fading in mmWave links, complementing existing models, in Section 4. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
·            One of the key performance indicators for dynamic beam tracking could be network resilience.
· In dynamic environments, the UAVs may have to switch the analog beams rapidly in order to stably provide the acceptable link quality. 
· Given codebooks that consist of candidates for the analog beams, the work in presented a gradient-based algorithm to find a better beam next to the currently used beam, and in, the beam tracking problem is formulated as a multi-armed bandit problem. 
· One can also use the extended Kalman filter to recursively track the beams based on the estimated angles of departure and arrival (AoDs/AoAs) 
2.2. PROPOSED SYSTEM 
Connectivity-constrained trajectory optimization for UAVmounted relays and UAV-mounted base stations in cellular networks has been widely investigated in. In, a minimal delay trajectory design for UAV relays was proposed to ferry data from multiple sources to destination using reinforcement learning (RL) algorithm.
we evaluate the performance of the proposed DQN algorithm for our path planning problem. We compare our learning-based joint path planning and beam tracking method against learning-based path planning with heuristic exhaustive beam searching method
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· In terms of high-resilience demand for the multi-UAV system, the numerical results of the proposed method show that balancing the exploration and exploitation can outperform the one using exploration only. 
· Although Qlearning needs some space and efforts to record the experience in the Q-table, it makes actions depending on not only current observations but also the experience and rewards so that the performance is not completely dominated by the current observations, while the gradient-based method totally relies on them. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Asymptotic analysis of large intelligent surface assisted mimo communication
	Q. Nadeem, A. Kammoun, A. Chaaban, M. Debbah, and M. Alouini, 
	RIS is envisioned to offer unprecedented spectral efficiency gains by utilizing N passive reflecting elements that induce phase shifts on the impinging electromagnetic waves to smartly reconfigure the signal propagation environment.

	Low-altitude unmanned aerial vehicles-based internet of things services: Comprehensive survey and future perspectives
	N. Hossein Motlagh, T. Taleb, and O. Arouk, 
	Providing the communication to UAVs is another challenging issue facing the deployment of this technology.

	Efficient 3d placement of access points in an aerial wireless network
	I. Uluturk, I. Uysal, and K. Chen, 
	A straightforward yet helpful method for deployment of APs in this emerging technology is to consider the problem in two 2D planes, one for users and another for APs.

	Supporting search and rescue operations with uavs
	S. Waharte and N. Trigoni, 
	In this paper, we discuss how these parameters can affect the search task and present some of the research avenues we have been exploring. 









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 solved a highly dynamic multi-UAV hybrid beamforming problem that is usually characterized by a highresilience constraint. To meet the constraint, we apply Qlearning method to mmWave hybrid beamforming systems. Moreover, in a dynamic environment, how to efficiently obtain and use the observations matters to the beamforming performance. In the proposed analog beam tracking approach, we use current and past observations together with the designed rewards to solve the prediction problem. The numerical results show that the proposed method significantly increases the efficiency of data transmission and beam switching. To optimally combine the analog beams in a manner of SINR maximization, we present the solution of digital weights using the coupling coefficients given the selected beams. The solution can be simply extended to the case with more candidates for analog beams to further improve the received SINR. 
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