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ABSTRACT
Non-orthogonal multiple access (NOMA) exploits the potential of power domain to enhance the connectivity for Internet of Things (IoT). Due to time-varying communication channels, dynamic user clustering is a promising method to increase the throughput of NOMA-IoT networks. This paper develops an intelligent resource allocation scheme for uplink NOMA-IoT communications. To maximise the average performance of sum rates, this work designs an efficient optimization approach based on two reinforcement learning algorithms, namely deep reinforcement learning (DRL) and SARSA-learning. For light traffic, SARSA-learning is used to explore the safest resource allocation policy with low cost. For heavy traffic, DRL is used to handle traffic-introduced huge variables. With the aid of the considered approach, this work addresses two main problems of the fair resource allocation in NOMA techniques: 1) allocating users dynamically and 2) balancing resource blocks and network traffic. We analytically demonstrate that the rate of convergence is inversely proportional to network sizes. Numerical results show that: 1) compared with the optimal benchmark scheme, the proposed DRL and SARSA-learning algorithms achieve high accuracy with low complexity and 2) NOMA-enabled IoT networks outperform the conventional orthogonal multiple access based IoT networks in terms of system throughput.

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Most of the existing work on resource allocation assumes that the amount of harvested energy is known, or that traffic loads are predictable, which is hard to obtain in practical wireless networks.
· Power domain Nonorthogonal Multiple Access (NOMA) technologies can dramatically improve system capacity and spectrum efficiency.
· Unlike existing NOMA scheduling that mainly focuses on fairness, this paper proposes a power control solution for uplink hybrid OMA and PD-NOMA in dual dynamic environments: dynamic and imperfect channel information together with the random user-specific hierarchical quality of service (QoS).
· This paper also transforms the hierarchical QoS constraint under the NOMA serial interference cancellation (SIC) scene to fit DRL. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· It is worth noting that the optimization of clustering is an NP-hard problem.
· This is due to the fact that, by default traditional approaches cannot extract knowledge from any given problem (e.g, given distributions) online.
· Combining multi-user relationship and resource allocation increases the complexity of NOMA-IoT systems, which also introduces new problems for optimizing power allocation and scheduling schemes.
· Therefore, due to the high complexity of the problem under multicell multi-user cases, AI can be a feasible option for the dynamic resource allocation.
· We propose two RL techniques, namely SARSA-learning with  − greedy and DRL, to solve this long-term optimization problem. 
2.2. PROPOSED SYSTEM 
· The proposed scheme can work effectively in a large-state-and-space system by adopting deep neural networks.
· The authors in proposed joint resource allocation and transmission mode selection to maximize the secrecy rate in cognitive radio networks.
· Thus, the complex in formulation and computation can be relieved regardless of the dynamic properties of the environment by using the proposed scheme, as compared to POMDP scheme.
· In the proposed scheme, a deep neural network was trained to obtain the optimal policy where the reward of the system converges to optimal value. 
· We investigate the performance of uplink NOMA systems using our proposed scheme.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The sum-rate is an important parameter to depict the average performance of wireless networks in detail for each user. 
· To characterize the communication distances, the authors in analysed the performance of large scale NOMA communications via stochastic geometry.
· Therefore, the study in considered a practical framework with dynamic channel state information for evaluating the performance of massive connectivity. 
· Various model-based schemes have been proposed to improve different metrics of NOMA-IoT networks, such as coverage performance, energy efficiency, system throughput (sum-rates), etc. 
· Different from others, in using 2D matching theory authors performed dynamic resource allocations considering energy efficiency for downlink NOMA. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Reinforcement learning for user clustering in NOMA-enabled uplink IoT
	W. Ahsan, W. Yi, Z. Qin, Y. Liu, and A. Nallanathan, 
	It performs user grouping based on network traffic to efficiently utilise the available resources, we apply SARSA Q-learning to light and DRL to heavy network traffic. 

	Delay minimization for massive internet of things with non-orthogonal multiple access
	D. Zhai, R. Zhang, L. Cai, and F. R. Yu, 
	In this paper, we jointly consider user scheduling and power control to investigate the access delay minimization problem (ADMP) for the uplink NOMA networks with massive IoT devices.

	Power-domain non-orthogonal multiple access (NOMA) in 5G systems: Potentials and challenges
	S. R. Islam, N. Avazov, O. A. Dobre, and K.-S. Kwak, 
	This paper primarily focuses on power-domain NOMA that utilizes superposition coding (SC) at the transmitter and successive interference cancellation (SIC) at the receiver.

	Sum rate maximization for irs-assisted uplink noma
	M. Zeng, X. Li, G. Li, W. Hao, and O. Dobre, 
	 In this paper, we consider an IRS-assisted uplink non-orthogonal multiple access (NOMA) system. 



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 has proposed resource allocation for IoT users in the uplink transmission of NOMA systems. Two algorithms DRL and SARSA in the present study have been designed to determine the effect of three different traffic densities on the sum rate of IoT users. In order to improve the overall sum rate under different number of IoT users, we have formulated a multi-dimensional optimization problem using intelligent clustering based on RL algorithms with several interesting outcomes. Firstly, the simulation results of this study has indicated that the proposed technique performed close to the benchmark scheme in all the scenarios. The second major finding is that this frame work provides long-term guaranteed average rate with long-term reliability and stability. Thirdly, it has proved that DRL is efficient for complex scenarios. Additionally, we have proved that the sparse activations improve the performance of the DNNs when compared to the traditional mechanisms. Therefore, DRL with sparse activations is suitable for heavy traffic and SARSA is suitable for light traffic conditions. Furthermore, in general, both the algorithms (DRL and SARSA) have obtained better sum rates than OMA systems. Lastly, further research will explore performance improvements under the different scale of the networks. 
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