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Title:
Design of Wireless Neural Networks in the Finance Industry to Improve Performance, Security, and Efficiency

[bookmark: _Toc225877167]1. Introduction
Financial sectors are undergoing a remarkable digital revolution steered by financial technology, artificial intelligence (AI), and wireless systems. They are increasingly relying on distributed computing structures and real-time data analytics to support high-volume trading, mobile banking, fraud detection, and risk analysis [1]. 
Wireless communications systems are now a critical component of financial digital infrastructures. Financial institutions are increasingly adopting the system to support automated teller machines (ATMs), mobile banking, Internet of Things (IoT) and cloud services. There are significant security challenges because wireless transmission occurs over open channels. As a result of the open channels, attackers can manipulate network traffic, spoof attack signals, launch denial-of-service attacks, and create additional vulnerabilities in financial systems [1].
However, Intrusion Detection Systems (IDSs) and Intrusion Prevention Systems (IPSs) are crucial in monitoring, analysing, and preventing suspicious network activity. The IDS/IPS, sometimes called the hybrid, checks packets and detects communication behaviours and trigger alert when abnormalities or security threats are detected. Current researchers are looking for a more complex detection and prevention system that not only secures the network environment but improve efficiency, security and performance [1].
Wireless networks integrated with neural network models enable intelligent processing of financial data across distributed systems and edge devices. Such architectures can reduce latency, enhance reliability, scalability, and enable secure real-time financial services. Modern FinTech systems are adopting AI-based analytics and self-learning algorithms to improve decision-making accuracy, customer experience, and fraud detection capabilities [2]. 
However, traditional centralised AI infrastructures face challenges such as network congestion, latency, data privacy risks, and computational inefficiency. Emerging technologies such as edge AI, federated learning, and decentralised wireless networks offer promising solutions to these limitations by distributing computation closer to data sources and enabling collaborative learning without centralised data sharing [2]. 
Research shows that implementation of deep learning in the neural wireless network can significantly increase performance, security and efficiency when compared to rule-based communication systems. The system will analyse network traffic such as packets, ports and communication patterns in real-time and identify any anomalies. Reinforcing learning and adaptive security systems, we would consider other frameworks such as Convolutional Neural Network (CNN) that can extract spatial features from the network traffic, the Graph Neural Networks (GNNs) that remember relationships or patterns between nodes in the communication systems, the Recurrent Neural Networks (RNNs) that process data by retaining information from previous processes or data and the Software  Defined Network (SDN). Apply Neuromorphic and Distributed Intelligence to dissect how performance, security and efficiency can be improved [2].

We will look at the literature and recommend the best research proposal to design a wireless neural network architecture for financial systems aimed at improving operational performance, cybersecurity, and energy efficiency [2].

[bookmark: _Toc225877168]2. Problem Statement
Modern financial systems generate massive volumes of data from distributed sources such as mobile banking apps, ATMs, payment gateways, IoT-enabled devices, and trading platforms. Traditional centralised data processing architectures suffer from several limitations [3]:
· High network latency affecting real-time financial operations
· Vulnerability to cyberattacks and fraud
· Inefficient resource utilisation and energy consumption
· Data privacy concerns when financial data is centralised
· Scalability challenges with growing transaction volumes and devices [3].
Current research shows that integrating wireless communication systems with AI-based neural networks can optimise data transmission and fraud detection in FinTech environments, but practical deployment models remain limited. The communication companies are working with the financial sector to improve service quality and customer experience, but there is a long way to go to continue deterring or mitigating cybercrimes [3].
Therefore, there is a need to design a secure, decentralised wireless neural network architecture tailored to financial services to minimise the bottleneck [3].
Apart from the massive improvement in the wireless neural network's cybersecurity, there remain several changes. Many studies focus on general security issues related to the environment and, to a lesser extent, the financial industry. Financial systems must be highly reliable, secure, efficient, perform at the highest level and regulatory compliant [3].
Most intrusion detection and prevention systems rely on publicly and widely available datasets that may not truly represent current situations [3].

[bookmark: _Toc225877169]3. Research Aim
To design and evaluate a wireless neural network architecture for financial systems that improves system performance, cybersecurity, and computational efficiency.

[bookmark: _Toc225877170]4. Research Objectives
The objectives of this research are:
1. Analyse existing digital financial infrastructure and identify limitations in current centralised AI and networking architectures [4].
2. Design a wireless neural network architecture integrating edge computing and distributed machine learning [4].
3. Develop secure data transmission protocols for financial transactions over wireless networks [4].
4. Implement a neural network model for fraud detection and risk prediction within the proposed architecture [4].
5.  To research and design a system appropriate to the financial institutions [4].

[bookmark: _Toc225877171]5. Literature Review 
[bookmark: _Toc225877172]Artificial Intelligence
Neural networks are commonly used in the financial industry for scoring credits, fraud prevention, trading algorithms, and risk prediction. Machine learning is also used to identify hidden patterns in transactions and check suspicious movement or transactions more effectively than conventional rule-based methods [4]. 
Wireless digital infrastructures facilitate real-time financial operations such as IoT-based banking and mobile payment systems. Contemporary learning proposes cloud-based wireless system architectures incorporated with AI to discover malicious activities and improve service security [5]. 
[bookmark: _Toc225877173]Edge AI and Distributed Neural Networks
The implementation of Edge AI at the edge network will reduce latency and bandwidth usage while enhancing privacy protection. This is particularly beneficial for data-intensive applications such as financial analytics and mobile banking [5]. 
[bookmark: _Toc225877174]Federated Learning for Data Privacy
Federated machine learning allows a group of institutions to collectively train machine models without sharing confidential data, maintaining privacy and regulatory concerns in the financial sector [6]. 
[bookmark: _Toc225877175]Neuromorphic and Distributed Intelligence
Neuromorphic computing and neural methods inspired by biological neural arrangements assist energy-efficient, scalable computation that can support decentralised financial analytics systems [6]. 

[bookmark: _Toc225877176]6. Proposed System Architecture
The proposed architecture consists of four layers:
1. Data Acquisition Layers, such as mobile banking apps, payment and ATM terminals, IoT devices and trading platforms [7].
2. Wireless Layers running on 5G/6G networks, IoT protocols, and secure mesh networks [7].
3. Intelligence Edge Layers checking network inference, anomaly detection, data filtering and pre-processing [7].
4. Cloud with an Intelligence Layer performing large-scale training, federated learning, and 
system-wide monitoring and analytics  [7].

[bookmark: _Toc225877177]7. Methodology
7.1 We will adopt a science design research methodology involving design, performance evaluation and simulation [8].
7.2 Develop and implement the system using Python (TensorFlow or PyTorch) [8].
Other possible models include (NS-3 / OMNeT++) frameworks for Edge computing, Deep Neural Networks (DNNs), and Graph Neural Networks (GNNs) [8].
7.3 Security systems may include blockchain, wireless encryption, and anomaly detection [8].
7.4 Performance will be evaluated using packet delivery ratio, latency, fraud detection accuracy, energy consumption and throughput [8].

[bookmark: _Toc225877178]8. This research will contribute to:
A better wireless neural network architecture, enhanced fraud detection, financial data security and improved latency distributed AI processing. Improve energy-efficient and scalable digital banking systems [9].

[bookmark: _Toc225877179]9. The new system is expected to achieve:
Faster, better transaction processing, fraud detection, reduced network congestion, enhanced data privacy, and lower energy consumption [10].
[bookmark: _Toc225877180]10. Potential Applications
Implementation of a real-time fraud detection system, more secure mobile banking platforms, AI-driven trading systems, distributed risk management platforms and digital payment systems [11].

[bookmark: _Toc225877181]11. Timeline (Estimate – 7 Months)
	Activity
	                         Duration

	1. Literature review
	                        1 month

	2. System design
	                        1 month

	3. Model development
	                        2 months

	4. Simulation & testing
	                        1 month

	5. Evaluation                    
	                         1 month

	6. Project writing
	                         1 month


 [12].

[bookmark: _Toc225877182]12. Conclusion
The integration of wireless communication networks with neural network architectures offers a transformative opportunity for the financial sector. By enabling distributed intelligence, enhanced security, and real-time analytics, wireless neural networks can significantly improve the performance and efficiency of modern FinTech systems [13]. 
This research aims to develop a scalable architecture that supports secure, efficient, and intelligent financial infrastructures for future digital economies [13].
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