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ABSTRACT
Federated Learning (FL) is a distributed learning framework that can deal with the distributed issue in machine learning and still guarantee high learning performance. However, it is impractical that all users will sacrifice their resources to join the FL algorithm. This motivates us to study the incentive mechanism design for FL. In this paper, we consider a FL system that involves one base station (BS) and multiple mobile users. The mobile users use their own data to train the local machine learning model, and then send the trained models to the BS, which generates the initial model, collects local models and constructs the global model. Then, we formulate the incentive mechanism between the BS and mobile users as an auction game where the BS is an auctioneer and the mobile users are the sellers. In the proposed game, each mobile user submits its bids according to the minimal energy cost that the mobile users experiences in participating in FL. To decide winners in the auction and maximize social welfare, we propose the primal-dual greedy auction mechanism. The proposed mechanism can guarantee three economic properties, namely, truthfulness, individual rationality and efficiency. Finally, numerical results are shown to demonstrate the performance effectiveness of our proposed mechanism.


                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Several existing works studied the implementation problem of FL over wireless link
· Most of the existing work has focused on designing learning algorithms with provable convergence time, but other issues such as incentive mechanism are unexplored.
· An intuitive idea is to reward participants according to their contributions, following the existing incentive mechanism designs for many other scenarios.
· Although there exist some preliminaries studies, they cannot be combined with incentive mechanism design for federated learning.
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Mobile devices equipped with specialized hardware architectures and computing engines can handle the machine learning problem effectively. 
· The perspective of the BS, we formulate the winner selection problem in the auction game as the social welfare maximization problem which is a NP-hard problem. 
· We propose a primal-dual greedy algorithm to deal with the NP-hard problem in selecting the winning users and critical value based payment. 
· The work in also considered the latency and energy consumption minimization problem for the case of asynchronous transmission.
2.2. PROPOSED SYSTEM 
· The proposed mechanism can provide the guarantee of efficiency while approximate truthfulness and individual rationality are ensured simultaneously.
· Federated learning has been proposed to enable distributed computing nodes to collaboratively train models without exposing their own data.
· In this paper, we propose a novel incentive mechanism design that integrates model updating using fresh data for federated learning in IoT applications. 
· Due to the unique challenges of unshared information and difficulties of contribution evaluation in federated learning, we propose the DRL-based incentive mechanism to address these issues.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed mechanism can guarantee three economic properties, namely, truthfulness, individual rationality and efficiency.
· Moreover, because the wireless resource is limited, the BS needs to allocate the resources reasonably to avoid the congestion, guarantee the model training performance and optimize the total utilities of the BS and mobile users.
· In spite of the above mentioned benefits of FL, there are remaining challenges of having an efficient FL framework. 
· We also proposed auction mechanism is truthful, individual rational and computational efficient.
· This proposed algorithm in can improve the training efficiency and solve the fairness issue. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Incentivize to build: A crowdsourcing framework for federated learning
	S. R. Pandey, N. H. Tran, M. Bennis, Y. K. Tun, Z. Han, and C. S. Hong, 
	We formulate a utility maximization problem to tackle this difficulty and propose a novel crowdsourcing framework, involving a number of participating clients with local training data to leverage FL.

	Towards federated learning at scale: System design
	K. Bonawitz, H. Eichner, W. Grieskamp, D. Huba, A. Ingerman, V. Ivanov, C. Kiddon, J. Konecny, S. Mazzocchi, H. B. McMahan et al., 
	Federated Learning is a distributed machine learning approach which enables model training on a large corpus of decentralized data.

	Auction based incentive design for efficient federated learning in cellular wireless networks
	T. H. T. Le, N. H. Tran, Y. K. Tun, H. Zhu, and C. S. Hong, 
	In this paper, we deal with the problem of incentive mechanism design for motivating users to participate in training.

	Federated learning over wireless networks: Optimization model design and analysis
	N. H. Tran, W. Bao, A. Zomaya, and C. S. Hong, 
	Federated Learning has several benefits of data privacy and potentially a large amount of UE participants with modern powerful processors and low-delay mobile-edge networks.



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 focus on the incentive mechanism design to stimulate mobile users to participate in FL. We formulated the incentive problem between the BS and mobile users in the FL service market as the auction game with the objective of maximizing social welfare. Then, we presented the method for mobile users to decide the bids submitted to the BS so that mobile users can minimize the energy cost. We also proposed the iterative algorithm with low complexity. In addition, we proposed a primal-dual greedy algorithm to tackle the NP-hard winner selection problem. Finally, we showed that the proposed auction mechanism guarantee truthfulness, individual rationality and computation efficiency. Simulation results demonstrated the effectiveness of the proposed mechanism where social welfare obtained by our proposed mechanism is 400% larger than by the fixed price scheme. 
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