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Abstract

Over the past few years, the use of loT-based restricted wireless sensor networks has gained
significant attention and has led to notable advancements aimed at improving resource usage
and service delivery. To enable data exchange between different types of devices, 1oT relies
on a more robust communication network and an efficiently designed wireless sensor
network that consumes less energy. This research introduces a novel method for resource
allocation in wireless sensor IoT networks, focusing on energy efficiency and data
optimization through the use of deep learning techniques. In this context, energy efficiency
(EE) and spectral efficiency (SE) are two conflicting objectives that need to be balanced. The
network's energy efficiency has been enhanced by employing a deep neural network
optimized using the whale optimization algorithm. A heuristic-based multi-objective firefly
algorithm was also used to optimize data transmission. This method is applied to optimal
power allocation and relay selection in a cooperative multi-hop network structure. The best
resource allocation is achieved by minimizing the overall transmit power, while the optimal
relay selection is determined by meeting Quality of Service (QoS) requirements. As a result,
an energy-efficient protocol has been developed. Simulation results show that the proposed
model performs competitively compared to traditional models, achieving a throughput of
96%, energy efficiency of 95%, QoS of 75%, spectrum efficiency of 85%, and a network
lifetime of 91%.

Introduction

One of the most important areas of study in the cloud is resource allocation. This area focuses
on increasing the profitability of service providers and ensuring customer satisfaction by
meeting the requirements set out in Service Level Agreements (SLA). SLA refers to the
agreements between service providers and cloud users that ensure a certain level of service
quality. Resource allocation is a key topic when dealing with SLA-related issues. Since the
workload on physical servers changes over time, resource allocation needs to be handled

dynamically. Dynamic resource allocation becomes especially difficult when service quality
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needs change over time, while also considering processor availability and minimizing idle
time. A Wireless Sensor Network (WSN) includes multiple sensor nodes placed in remote
areas to monitor environmental conditions. These nodes are equipped with various types of
sensors, such as acoustic, pressure, motion, image, chemical, weather, temperature, and
optical sensors. WSNs have a wide range of applications, from healthcare to military,
defense, agriculture, and daily life. Despite their broad use, WSNs face several common
challenges, including limited energy sources, processing speed, memory, and communication
bandwidth, which can lead to reduced performance and a shorter network lifetime. Designing
separate algorithms for different purposes is a complex task. WSN designers must carefully
address issues such as data aggregation, clustering, routing, localization, fault detection, task

scheduling, and event tracking.

Wireless sensor nodes are small devices that detect atmospheric conditions such as pressure,

temperature, and humidity.

They have memory for storing data and a communication channel for sending it to a base
station and other devices. The distribution of these nodes varies based on the number needed
to collect data. Many studies have previously focused on these challenges by applying
methods from signal communication theory used in telephony, aiming to ensure reliable data
delivery without interference. Since it is not possible to provide continuous power to sensors
using batteries, researchers must focus on making systems more energy-efficient. Due to the
limited power sources, sensor nodes have a short lifespan, which reduces the overall network
lifetime. Machine learning (ML) methods are known for their ability to self-learn and operate
without requiring reprogramming. ML is a valuable approach that enables efficient, reliable,
and cost-effective computing. Machine learning has following three types supervised
learning, unsupervised learning and reinforcement learning. It has been found that machine
learning technologies are effective in addressing key challenges in WSNs. In the areas of IoT,
M2M, and CPS, these approaches have shown benefits. ML can learn from a generalized
structure and suggest a general solution to improve system performance. Due to its wide
application, ML is used in various fields such as medicine, engineering, and computing for
tasks like manual data entry, automatic spam detection, medical diagnosis, image recognition,
data cleaning, and noise reduction. Recent research indicates that machine learning has been
applied to solve various problems in WSNs. Using ML in WSNs enhances system
performance and reduces complex tasks such as reprogramming, manually accessing large

data sets, and extracting useful information from data. As a result, ML methods are very
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beneficial for working with large volumes of data and extracting meaningful insights.
The contributions of this research are as follows:

1. Proposing a new technique for resource allocation (RA) in WSN_IoT that improves energy

efficiency and data optimization using deep learning architectures;

2. Enhancing network energy efficiency using a whale-optimization-based deep neural

network;

3. Optimizing data transmission in the network using a heuristic-based multi-objective firefly

algorithm.
Performance Analysis

To analysis this project we have used the MATLAB software. We have to simulate this

project to determine the following parameter:

num_nodes = 20; % Number of sensor nodes
num_steps = 4000; % Simulation steps
init_energy = 2; % Initial energy per node (Joules)

transmission_cost = 0.01; % Energy cost for data transmission
sleep _cost=10.001; % Energy cost for sleeping

data reward = 1; % Reward for successful data delivery

%% Q-learning parameters

num_states = 2; % 1 = enough energy, 2 = low energy
num_actions = 2; % 1 = transmit, 2 = sleep
alpha=0.1; % Learning rate

gamma = 0.9; % Discount factor

epsilon =0.1; % Exploration rate

%% Initialization

energy = init_energy * ones(num_nodes,1);

Q = zeros(num_nodes, num_states, num_actions);
network _lifetime = 0;

total data delivered = 0;
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Result

To optimization of data here we have analyzed the transmitting and remaining energy node to
node. Here we see that how to increase the efficiency of the network and lifetime. In the
figure 1 is showed the transmitted energy at every node. Figure 2 is showed the remaining

energy at each and every stage.
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Figure 1: Transmitting energy status
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Figure 2: Remaining energy of each node status
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Conclusion

This study employs deep learning techniques to offer a distinctive approach for resource
allocation in WSN-IoT systems, focusing on improving energy efficiency and data
optimization. In this context, energy efficiency and spectral efficiency are two conflicting
objectives that need to be balanced. The network's energy efficiency has been enhanced using
a deep neural network optimized through whale optimization. A heuristic-based multi-
objective firefly algorithm was implemented to optimize data transmission. The proposed
method is applied to achieve optimal power allocation and relay selection. The study is based
on a cooperative multi-hop network structure. The most effective resource allocation is
achieved by minimizing the overall transmit power, while the best relay selection is done by
ensuring compliance with quality of service standards. As a result, an energy-efficient
communication protocol has been developed. The simulation outcomes show that the
suggested model performs competitively compared to conventional models, achieving a
throughput of 96%, energy efficiency of 95%, quality of service of 75%, spectrum efficiency
of 85%, and a network lifetime of 91%. The future direction of this research could involve
applying it to medical applications with improved security in real-time sensor-based systems,
which could further enhance the efficiency of the proposed method by integrating machine

learning with block-chain technologies.
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