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Machine Learning-Enabled Joint Antenna Selection and Precoding Design From Offline Complexity to Online Performance






ABSTRACT
We investigate the performance of multi-user multiple-antenna downlink systems in which a base station (BS) serves multiple users via a shared wireless medium. In order to fully exploit the spatial diversity while minimizing the passive energy consumed by radio frequency (RF) components, the BS is equipped with M RF chains and N antennas, where M < N. Upon receiving pilot sequences to obtain the channel state information (CSI), the BS determines the best subset of M antennas for serving the users. We propose a joint antenna selection and precoding design (JASPD) algorithm to maximize the system sum rate subject to a transmit power constraint and quality of service (QoS) requirements. The JASPD overcomes the non-convexity of the formulated problem via a doubly iterative algorithm, in which an inner loop successively optimizes the precoding vectors, followed by an outer loop that tries all valid antenna subsets. Although approaching the (near) global optimality, the JASPD suffers from a combinatorial complexity, which may limit its application in real-time network operations. To overcome this limitation, we propose a learning-based antenna selection and precoding design algorithm (L-ASPA), which employs a deep neural network (DNN) to establish underlaying relations between the key system parameters and the selected antennas. The proposed L-ASPD is robust against the number of users and their locations, BS’s transmit power, as well as the small-scale channel fading. With a well-trained learning model, it is shown that the L-ASPD significantly outperforms baseline schemes based on the block diagonalization [5] and a learning-assisted solution for broadcasting systems [29] and achieves higher effective sum rate than that of the JASPA under limited processing time. In addition, we observed that the proposed L-ASPD can reduce the computation complexity by 95% while retaining more than 95% of the optimal performance. 



                                    


        	
   



                         
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In order to validate the proposed algorithms, we have run numerical simulations and compare the performance to existing schemes. 
· We show that the general RS scheme outperforms substantially state-of-the-art linear precoding schemes, especially with a moderately large number of users (e.g., 8), both in terms of achievable rates and of total transmit power.
· We have run numerical simulations showing that our RS solutions, even under practical constraints, can provide substantial performance gains over existing schemes. 
· It is worth noting that since RS is linear, the implementation cost of the proposed algorithms are comparable to those applied in practical systems. 

2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
       It is worth noting that the optimal solution of problem is largely determined by the parameters y0. Thus, it is crucial to select proper values y0 such that the solution of  is close to the optimal solution of . As such, we propose an iterative optimization algorithm to improve the performance of problem , shown in Algorithm 
The SDR-based reformulation in the previous subsection leverages the original problem’s non-convexity by working in a higher dimensional domain, which requires more memory. In this subsection, we solve based on difference-of-convex (DC) reformulation directly on the original variable domain     
2.2. PROPOSED SYSTEM 
 To reduce the complexity on the precoder design and the decoding, we propose a new stream elimination algorithm which is then combined with the precoder design algorithm. The remaining streams are such that the searching space of the decoding order is essentially reduced. With such an adaptation, the general RS scheme can be applied even for a large number of users. Comparison among different algorithms reveals the substantial complexity reduction from the proposed stream selection algorithm. We propose a slight modification of the precoder design algorithms to account for the CSIT imperfection. Specifically, instead of reformulating entirely the problem, we introduce a regularization term in the precoder design formulation according to the CSIT accuracy. 
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
    The main advantage of ML-aided communications lies in the capability of establishing underlying relations between system parameters and the desired objective, hence being able to shift the computation burden in real-time processing to the offline training phase. The authors of propose a beamforming neural network (BNN) for minimizing the transmit power of multiuser MISO systems, which employs convolutional neural networks (CNN) and a supervisedlearning method to predict the magnitude and direction of the beamforming vectors. This method is extended in for unsupervised-learning to maximize the system weighted sum-rate. In, a deep learning-aided transmission strategy is proposed for single-user MIMO system with limited feed back, which is capable of addressing both pilot-aided training and channel code selection. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Massive MIMO for next generation wireless systems
	E. G. Larsson, O. Edfors, F. Tufvesson, and T. L. Marzetta, 
	The anticipated throughput depends on the propagation environment providing asymptotically orthogonal channels to the terminals, but so far experiments have not disclosed any limitations in this regard. 

	Antenna selection for spatial multiplexing systems based on minimum error rate
	R. Heath and A. Paulraj, 
	In this paper we present a criteria for selecting the optimal antenna subset in terms of minimum error rate, when coherent receivers, either linear or maximum likelihood (ML), are used over a slowly varying channel.

	How many RF chains are optimal for large-scale MIMO systems when circuit power is considered?
	Y. Pei, T.-H. Pham, and Y. Liang, 
	We find through numerical results that the gain of configuration with CSI over that without CSI diminishes as the dimension of the channel gets large.

	What will 5G be?
	J. G. Andrews, S. Buzzi, W. Choi, S. V. Hanly, A. Lozano, A. C. K. Soong, and J. C. Zhang, 
	This paper discusses all of these topics, identifying key challenges for future research and preliminary 5G standardization activities, while providing a comprehensive overview of the current literature, and in particular of the papers appearing in this special issue.





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:
     We studied the joint design for antenna selection and precoding vectors in multi-user multi-antenna systems to fully exploit the spatial diversity. We first proposed a (near) optima joint antenna selection and precoding algorithm to maximize the system sum rate, subjected to the users’ QoS and limited transmit power. The proposed joint design successively optimizes the precoding vectors via two proposed iterative optimization algorithms based on the semidefinite relaxation and successive convex approximation methods. In order to further improve the optimization efficiency, we then developed the machine learning-based solution to provide appropriate and time-stringent antenna predictions. The proposed learningbased algorithm is robust against the number of users and their locations, the BS’s transmit power, as well as the channel fading. We showed via simulation results that the proposed learning-based solution significantly surpasses existing selection schemes and outperforms the exhaustive search-based solution. Based on the outcome of this work, several research directions can be considered. The first problem is how to improve the training phase efficiency, which is especially important when the number of available antennas is very large. In such a case, a low-complexity precoding design, e.g., zeroforcing, can be used to quickly obtain sufficient training samples. The second problem lies in dealing with the network dynamics, which requires the learning model to frequently and timely adapted. Transfer leaning and reinforcement learning are promising solutions in this case to avoid retraining the whole network. 
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