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Abstract

Undersea Wireless Sensor Networks (UWSN) are an essential technology in
the field of wireless sensors, characterized by the Transmission systems such
as Cooperative UWSN (Co-UWSN) and Cooperative Energy Efficiency
(CEER) have been proposed to address issues such as energy consumption,
network age, regional distribution, topology control, and propagation delay.
This protocol coordinates through broad-cast operations and the Neighbor
Head Node (NHN). This study describes NBEER, an environmental-based
energy efficiency solution for UWSNs. NBEER attempts to solve restrictions
of Cooperative-UWSN and Cooperative Energy Efficiency by maximizing
NHNS, collaboration, ensuring product balance, and improving overall
network performance. We compare NBEER with Co-UWSN and CEER
through extensive MATLAB experiments and demonstrate its superior
performance across multiple benchmarks. Compared with existing systems,
NBEER improved end-to-end delay, reduced power consumption, increased
transmission speed, extended the lifespan of the Cluster, and improved the
overall analysis of the received text.
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1. Introduction

Undersea wireless sensor networks (UWSNs) are
valuable instruments for underwater detection and
inspection. UWSN enables the collection of
important data from underwater areas, which
cover more than 70% of the earth’s outermost
layer(1, 2]. The network consists of unmanned
aerial motorized machines(AUVs) tasked with
collecting data by deploying sensor points[3].
Initial issues in wireless communication are
terminal failure, bandwidth constraint, and
propagation delay. Although the study of marine
life has gained a Much interest recently, interest in
In this material is growing due to rising public
awareness. Oceans occupy almost A majority of the
planet’s terrain, and their health is crucial for
creatures life. Furthermore, the ocean is significant
because it absorbs enormous amounts of CO2 and

serves as a valuable resource for the world economy.

It plays an important role in controlling global
temperature. Despite the ocean’s importance,
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Additionally, hydroacoustic modems use more
power than radio modems. Many factors can cause
the connection to fail, including multiple effects,
Doppler shift phenomena, and other effects[6].
Additionally, most apps have waypoints created
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approximately 94% of its potential remains
untapped. In light of this, underwater wireless
sensor networks (UWSNs) have the capability to
bring about significant changes. Research shows
that Underwater Wireless Sensor Networks
(UWSN) are becoming a viable alternative to
electronic and non-communication devices for
monitoring and exploring underwater areas.
Underwater communication capability to facilitate
monitoring, configuration and fault diagnosis
between UWSN nodes is not possible[4].
Underwater wireless sensor net-works (UWSNs) are
key tools for underwater detection and inspection.
Due to the high impact of radio waves on
waterways, UWSN relies on underwater
communica-tions[5]. It is worth noting Acoustic
waves within the ocean are conductive narrower
Broadband and move slower than radio waves in
air. Figure 1 shows the characteristics of the
NBEER networking mechanism.
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today, which makes GPS systems inefficient and
watertight[7]. This test shows that the standard
protocol for terrestrial wireless communications
(TWSN) is not suitable for
applications. Undersea Cordless Detector Networks

underwa-ter
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(UWSN) includes a variety of sensors and
instruments deployed at specific locations to
collaborate on monitoring tasks. Although there is
practical use and application of underwater
transportation, many people still do not have
knowledge about underwater communication[9, 8].
It is important to identify subsea assets and oil and
gas fields and map subsea cable instal-lation routes.
UWSN also plays an important role in detecting
various threats such as tsunami. Enabling
underwater transport is crucial to achieving these
goals, and wire-less hydroacoustic networks can
facilitate these applications. UWSN offers a variety
of wuses including underwater hydrocarbon
investigation, hazard detection, and ocean floor
drilling and navigation[10, 11].

Deploying and using underwater sensors and
obtaining information from monitoring activities
and rescue equipment are important components
of underwater operations. However, this method
has many disadvantages, such as no maintenance of
the aircraft, inability to adjust the machine to
operate, no fault detection, slow propagation delay,
and limited bandwidth[12, 13]. Power consumption
is still a major challenge in un-derwater wireless
sensor networks (UWSNs) and has proven to be a
difficult problem to solve. Many researchers are
looking for efficient ways to use point energy.
These rules include regulations for undersea
Wireless Sensor Networks (Co-UWSN) and col-
laborative Effective Routing (CEER). Co-UWSN
and CEER were chosen because they can serve as
potential hubs and hubs while improving network
performance.

However, it has the disadvantage of supporting the
coordination level of both Co-UWSN and CEER,
This increases the energy consumption and
isolation of the sensor[14]. The main results of this
study Is described below:

1.Energy consumption and delay: The suggested
routing protocol includes novel approaches for

reducing energy consumption and mitigating delays.

This is done using neighbor data sharing to
facilitate data transfer to the base station.

2. Neighborhood coordination: The plan brings
neighbors together collaboratively to make better
efforts. By selecting neighbors with residual energy
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(NHN) around the head, the information sent to
the river basin can be simplified.

3.Improve data reliability: Realizing that sending
data directly cannot guarantee reliability, the
scheme uses data shared from neighbors. This
method effectively lowers end-to-end latency while
increasing total network lifespan.

4.Performance evaluation: Learn how to assess
solution performance using MAT-LAB simulation
tools. The findings indicate an increase in power
usage, end-to-end latency, package delivery rate
(PDR), and unsent and received packets.

This article follows the format. The first chapter
provides a brief overview of the study topic,
questions or objectives, and research background.
Section 2 presents the liter-ature review. Chapter 3
explains the work in detail. Simulation results are
discussed in Section 4. Finally, Chapter 5 offers a
conclusion.

2. Literature Review

Writers investigate several factors that impact
power consumption in UWSNs. We explore the
aspects that impact route choose In terms of reduce
power utilization and expand connection’s lifespan.
The' study considers node speed, transmission
distance, routing protocol, and energy-efficient
strategies. Understanding these aspects aids in the
development of effective methods for increasing
UWSN  performance, which in turn improves
network performance and availability.

The relay node speeds up the transmission of data
packets to the destination node, and the
destination node verifies receipt of the data
packets[15]. Good packet reception or replication
requires reliable scheduling of relays, locations, and
locations to minimize packet loss. Simulation data
shows that the proposal is better than the existing
system in terms of packet forwarding[16].

Micro ANP protocol design for UAN includes
application layer, network transport layer and
overlay. A novel communication system based on
micro-ANP architecture and repeating LT coding is
also discussed. To lower the consumption of
UWSN,

communication network models have

acoustic
been

several underwater

investigated, taking into account the features of
several paths fading, rapidly fading of acoustic
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indications and continuous propagation delay[17,
20].

Choosing to forward to the node often causes the
node to go down, leading to an imbal-ance in
energy savings and network resources. The
operational model of the field aims to reduce the
resilience and inconsistency of power according to
the mobility service model to prevent UWSN
interference. One of the advantages of this model
is that by dividing the capacity in the network into
small points, interference is reduced and the
necessary energy savings are achieved.

The authors [21] propose to assign the best number
of senders To every single cube depending on its
proximity to the center to avoid false situations in
the cube. They also use receivers to extract data
packets from the weak point, thus reducing the
data flow between nodes. Many simulations have
been done to prove the intended working, fo-cusing
on the effort and longevity of the system and
package delivery. To solve problem of determining
the path of an unmanned aerial vehicle (AUV), It
is critical to improve The worth of information
(Vol) transmitted to the sea approach point. They
showed an versatile AUV routing system that leads
data collection from crucial locations to ensure the
proper operation of Vol and its data.

The authors conducted research on numerical
equations that may be correctly mod-eled to
generate trajectories for AUVs that enable the
gathering and transmission of massive volumes of
Vol data. This enables Experts required to gauge
the efficiency of AUV’s navigation approach.
Studies have demonstrated That efficient and
responsive AUV routing (GAAP) may provide over
81% of best concentrated Vol solutions utilizing
Indicator linear programs (ILP) paradigm.

The proposed method facilitates the deployment of
AUVs for data collection, acquisition and
transmission of advanced Vol data while adhering
to operational constraints. Com-parisons are made
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between GAAP and non-standard, TSP-based
techniques and other approaches to deploying
AUVs at sensor nodes, such as the “lawnmower”
paradigm. GAAP constantly surpasses others
strategies in delivering Vol while maintaining
higher efficiency[22, 26].

The authors discuss various wireless sensor network
(WSN) technologies, including energy sensing, and
the limitations affecting energy sensing in WSNs.
By showing algebraic and graphical models of these
qualities, this understanding leads to more efficient
algorithm construction, practical assessment, and
expansion of existing ones. This chapter explores
strategies for solving information-based utility
problems using routing algorithms and considers
researchers’ suggestions for improvement.
Introducing a new communication method called
Context-Aware Communication (CCA-UAN), The
author [27, 32] suggests an underwater
communication system that uses knowledge to
better the whole process. According to their
findings, the CACA-UAN framework improves the
Durability and Optimization of undersea solutions.
Writers offer a novel policy idea known as the
Power Aware and Feasible Invalidation Routing
Protocol (EAVARP), which provides a hierarchical
and avoidable protocol[33, 34]. Data collection-
based methods complement existing routing
methods. They talked about the challenges of
creating operational systems that extend the life of
the System and improve packet delivery in
subregions(35, 36].

As previously stated, the suggested system functions
in a layer with many concentric undersea shells
around the sink and the sensor network[37, 38].
The aggregation node distributes tasks according to
time delay to ensure the current and time
availability of the network and facilitate the

evaluation of the physical quality of the network[38,
33].
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Table 1 provides a detailed description of the data analysis.

Table 1: Compilation of recently introduced methodologies.

Ref. Year Employed methodology Benefits Restrictions

(22] 2022 A combination of multiple methods Improved Elevated

is used to determine the sender of the data to be sent,energy
combining one-way and multi-way routing strategies. Theand
selection process considers sev-eral factors Examplespacket delivery

effi-ciencylatency at-

include bit error rate (BER), Minimal proximity to the

transmitter and highest remnant power.
(23] 2021 Many routing techniques are used to

facilitate the efficient transfer of data between nodes.

[24] 2020Forwarder nodes are chosen Utilizing

a scale operation, the system uses the Maximum Ratiowork
Combining (MRC) ap-proach to improve effectiveness.

[25] 2019 Data transmission efficiency is en-

hanced through the utilization of Man-hattan andtransmis-
Received Signal Strength Indication (RSSI) techniques.

[26] 2019 Cooperative and independent ap-

proaches use node position informa-tion, calculating thetency and
distance and movement of nodes to facilitate dataimproves

re-liabletributed to node
collabo-ration
Enhanced the Elevates the
Packet De- latency while
livery Ratio reducing reliability
(PDR)
Enhanced net- Higher en-
reliabil-ity ergy ~ con-
sumption
Enhanced Increased
latency at-

sion latency andtributedto
energy efficiency hierarchical
structure

Reduced relia-
bility and in-creased
prop-agation delay

Reducesla-

dissemination. throughput
(38] 2018 A non-cooperative routing scheme Increase sys- Data  trans-
uses special routes of interest. tem lifetime, mission con-
reliability andfined to
throughput a
single ran-
dom  node
occurrence
[36, 2017 Cluster-based  collaboration  tech- Requires A decrease
38] niques involve nodes working in a cluster transmission. lower energyin packet
consumption delivery ra-tio
resulting from node
cooperation
3. Methodology NHNs (layer 3) acquire information from
The node’s delivery time influences its neighboring sensor locations. The satellite relays

performance significantly. At this time, 250 points
are assigned successively. The nodes are organized
into three levels, each with three closest neighbors
(NNS), for a total of nine NHN per layer. There are
twelve receivers under water as well as one base
center at sea. prior to underwater, all upperlayer

https://thesesjournal.com
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the information to the ground station. The
remainder of the operation is the same as
transmitting data from the terminal to the base
station. To help you understand the planned
NBEER, the survey is outlined below.
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As seen in Figure 2, the operating instructions node can identify the path, analyze it, and forward
primarily address Neighbor Node Iden-tification it to the nearest node. This method is based on the
(NNI) and Neighbor Node Selection (NNS). exploration and repair method. An overflow

Experiments are placed into vari-ous random machine is used here; Use this strategy to find the
groups and move the nodes to postwater. Each closest ball.
Start
Request
Request NBEER ‘

|

Valid request?
\No
Send NBEER response Send error message

NNS available?

VAN

'S

B 1

Yes

Send to NNS Send to sink ‘
Select NNS
Send to selected NNS Sink System
Selection process Select sink
NNS selected? Send to selected sink ‘
YT \l\io
Send to selected NNS ‘ Send to backup NNS

Figure 2: Flowchart represent-ing the NBEER protocol.
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System Framework

The framework paradigm includes the theoretical
execution and analysis of the suggested task,
paying close attention to each step and process,
with a focus on NSNSs and neighbor node
selection. The initial phase involves deploying
nodes for testing, identification, and nearby node
discovery, followed by performance evaluation
against existing UWSN protocols. Clusters are
chosen arbitrarily and randomly due to the
dynamic nature of nodes in UWSNs, with

potential for adaptability in the proposed approach.

Through mathematical formulation, the NBEER
procedure for UWSNs is devised, integrating
NHNS mechanisms and collaborative techniques
tailored for un-derwater environments, with
detailed explanations of various steps and
techniques utilized.

Node Installation

The node deployment phase encompasses the
proposed protocol’s range and node de-ployment
methods. For testing and analysis, the points are
put underwater at regular intervals and in random
groupings. An aggregate of 250 terminals are
separated into three levels, each of which has three
groups making an aggregate of 9. In addition, 12
well sites on the ocean’s surface gather data from
undersea locations, with a single station on the
bottom.

Data Processing Phase

This stage entails determining in detail how the
data is created by the sender and how it is
generated without loss, packet delay, or extra
energy consumption. This protocol seeks to save
energy while providing reliable data transport. The
central unit analyzes combined information for
evaluation and usage. The NBEER standard uses
such a network structure to increase information
transfer effectiveness as well as dependability in
UWSNSs, hence increasing network endurance
while consuming less power.

Underwater Communication at Depth

The detectors provide deeper
neighboring nodes and terminals. Every node
transmits packages which includes its connection
ID, power situation, and deep data. Recipients
swap response packages between networks to
obtain details concern-ing every last one.

statistics  to

https://thesesjournal.com
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Neighborhood Node Identification (NNI)
Equations (1)(3) define the fundamental NNI
approach, which has several specific characteristics.
This stage identifies the nodes that are ideally
sought based on their energy level and reliable
communication paths. Each node sends out a
greeting packet to identify other nodes within the
broadcast range. The node maintains an isolation
line between surrounding nodes within, which aids
in determining the best transpon-der node for
information transmission. NNI entails figuring out
adjacent terminals, transmitter analysis, and deep
information exchange, Establishing the foundation
for effectiveness interaction in UWSNs. This
strategy assures that the next steps in trans-mitting
information and transmission are effective as well
as efficient.
W g = min(P Lsiti, P
Lmtiaxd(iQR+.Emrtiin,(R(S.ENdRI)si, ti,

SNRtidi(1)
PL=20nLog10(d) +c (2)
SNR = P spiogwneatl, SNRdb =

10log10(SNR) (3)

The equations use PL to express the route loss
between communication The devices (S-, R, and
D-i):" S4 denotes recipient component, Ri the
relaying component, and Di the
destination/receiver SNR  measures
accuracy of Connectivity across both stations.
Signal-to-noise ratio (SNR) ratios are calculated for
the links across both source and recipient nodes,
which includes the transmitter and target nodes.
Renew-able power, also known as latent power, is
the power that persists in nodes following several
propagation sessions. Establishing  NHNs with
sufficient energy is critical for prolonging the
system’s lifespan by preventing protocols for
interaction. The balanced acquire (W, g)
determines the optimum effective NHN (Ri) for
sending information among transmitter (Si) and
recipient (Di) nodes using network reduction, SNR,
and latent power. This technology enhances the
immersed wireless sensor network’s func-tionality
by ensuring accurate and renewable
communication.

Selecting Neighbour Head Node

Adjacent Head Strand, When the energy level hits
a certain limit, every adjacent head station (NHN)

station.
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inside the system’s zone receives a “welcome”
message. Each node cal-culates its distance from the
receiver based on the intensity of the incoming
signal, allowing for the construction of tire
combinations of different sizes[18, 19]. When
obtain-ing the notification, the node evaluates its
opponent’s vicinity, which includes neigh-boring
nodes, and transmits an evaluation towards the
sink. This analysis includes vital details including
the node’s projected leftover power, updated closest
neighbour (NN) wvalue, and distinctive node
identity. In our proposed NBEER approach, a
node is classified as a NN if it contains greater
latent energy than clusters around it's ra-dius or
neighbours. To form varied clusters, each node
must first identify its NHN. Nodes having more
latent energy in the NBEER architecture do more
tasks, creating a distinctive cluster configuration.
Clusters located further away from the sink have
more residual power and use a single-hop
architecture to accommodate more nodes, whereas

clusters closest to the sink use a multi-hop topology.

Sensor nodes with more leftover energy play a
crucial role in renewing neural networks when the
distance between them increases. When dealing
with nodes with little remaining power, it’s
important to minimize their allocated NN values to
avoid potential issues. Premature depletion. The
assessment a depiction of the NN parameter are

crucial for the system’s functioning and

optimization.

NN =[1—-W (Emax — Em(Qian — Bs)) — G(1
— IImreamxaimnivnmg )NN 0] 4

Under the suggested approach, the parameter
X(Qa,BS) indicates distance across Qa, sensor
cluster, and base station (BS). Measurements use
values w and g. The value NNO indicates the
number of closest neighbors (NN)
evaluated. The elements Iremaning and Imax
reflect a node’s remaining power and the main
node’s maximum energy. All nodes are considered
to have identical energy levels. Xmax and Xmin de-
note the highest and lowest lengths among the

maximul

the entire connection. The data structure is then
presented for comparison and scrutiny. The
Network uses range computations, neighbour
picking, especially grid transmission to improve
collabora-tion and interaction among sensor nodes
and the central station. Let’s look at vari-ables and
their functions in our wireless sensor network. The
glyph X(Qa, BS) denotes The span among sensor
terminal and its relying station. As we go, we
uncover w & g, mysterious component measures,
and appearance of NNO, symbol marking peak of
NN’s appearance. In this orchestration of
information, residual I reflects a node’s constant
strength, whereas Imax indicates the energy inside
the main cluster, where all terminals benefit equally.
But that is not alll Don’t neglect Xmax and Xmin,
which represent the maximal and lowest distances
between the base sink and sensor Network,
respectively. The narrative follows a fantastic event
that occurs when a sensor sends a push message. As
the framework awakens, a designated master cluster
takes on its responsibilities. Consider this scenario:
Base station creates a matrix of wisdom and sends
it to all sensor terminal within its reach. This
matrix contains secrets that reveal our network’s
nature, communication, and guide
educated judgments. The spectacular show of
information and connectedness features X(Q-a&B-
S) dancing with w&g, NN reaching consequently
peak, & power of I-Remaining and IMaximul
interacting harmoniously.
En12, .., Enn
Enl2, .. Ennl (5)

The network design includes a matrix that depicts
the relationships between nodes in a certain tier,
indicated as k. The XK ab matrix displays the
distance between servers (a and b) with their
related NNs are each assigned an individual ID.
This framework gives trustworthy information
about individual sensors’ NNs and network
distances. This knowledge enables sensors to alter
transmission power levels based on distance, hence
increasing total system efficiency. The optimum

facilitate

fundamental sink and sensor nodes, appropriately. matrix application enables Ensure regular
While a sensor sends a push request, the network interaction across detectors while preserving
selects the closest acquire node in the available network bandwidth.

choices. The central server creates a framework and

sends The notice is sent to all sensor nodes across
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Phase of selecting neighbor head nodes and
determining the path

During the path determination phase, the sender
node examines n adjacent nodes in Its broadcast
spectrum. Priority order of cluster is critical for
effective and consis-tent governance. By finding the
most ideal connect node, it gets recognized as an
NHN ahead of the remaining nodes. The NHN
collects and sends data from neighbor-ing nodes
towards the source or another NHN. The NHN
picking method considers a node’s available power,
proximity relative to the recipient, and capability to
connect with adjacent terminals. The Cluster with
the highest measurement number is iden-tified as
an NHN. Utilizing a neighbouring cluster
collaboration strategy, the picked NHN sends data
to the target. Routing paths are determined by
cluster proximity and the amount of energy. The
suggested NBEER technique uses NNS and
cooperation to discover the optimum propagation
of information path. Source Cluster broadcast hi
statements to each other every 50 seconds
throughout the adjacent head station evaluation
and transit section, recognizing dormant units and
calculating system char-acteristics. When a location
is effectively attained, recognition are delivered to
any ad-jacent source station, reducing the need for
additional broadcasts. Transmitter node sends
information to the neighbour node, that recognizes
the content and transfers it unnoticed to the
recipient terminal. While the node that transmits
is a sink cluster or if there are several NHNs across
the path, the NHN will not initiate or develop an
interactive procedure. This reduces leftover energy
following propagation. The 8th and 9th solutions
demonstrate this strategy.

The network design uses a matrix to represent the
interactions between nodes in a certain tier,
indicated as k. The XK ab matrix shows the
distances between terminal (“a” and “b”)
Additionally their related NNs, as indicated by
their distinct ID. This system provides reliable
insights into particular sensors’ NNs and
connection distances. This knowledge allows the
detectors to modify their transfer of power levels
based on the gathered ranges, improving the entire
system’s energy efficiency. The optimal appli-cation

https://thesesjournal.com
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of the matrix allows for a secure connection among
sensors while preserving network resources.
Ete(Si) > Ete(Ri) Then direct transfer
(6) Else Ete(Si) < Ete(Ri)
then relay (CHs) path (7)
Neighbors Head Node Technique
The neighboring heads cluster approach uses the
amplification and transmit (AF) ap-proach,
whereby the neighboring head cluster (Ri)
multiplies the response transmis-sion from Si to the
desired location (Di) by an enhancement
component G, leading to Y - rd = G(Y - sr). This
technique means that nearby destination cluster
consumes an identical amount of power as the
sending node throughout the initial bounce. Equa-
tions (8) and (9) may be utilized to describe the
enhancer component G amid a CSI spike at the
following node.

G = (|hst|2 + y10)—1 (8)

In this equation, yo = ps/No indicates
combined SNR of all connections without
dimin-ishing. Y-rd = G(Y-sr).

Y ©d = HtdGyst + NRD
(9) The notation h, n € (SD,SR,RD) indicates
the fading channel magnitude.
Integrated Approach
Equation (10) use the Parameter Y_D to represent
overall connection generated Over the final station.
The immediate (SNR) of the connection pairing
recipient cluster S as well as recipient cluster D
(y_SD) is combined with that of the connection
intercon-necting NHN R and transmitter cluster D.
Maximal Rate Combination (MRC), a hybrid
combining strategy used in this study, combines A
pair of signals at the end point to improve system
effectiveness.

Yd=Ysd+Y1d (10)
Algorithm 1 provides the pseudocode for the
suggested task.

Algorithm  1:  Suggested NBEER directing
procedure for UWSN

L.Include Connectivity repository.

2.Include connection repository.

3.F-i represents transmit station.

4.r-min is the lowest perimeter.

5.St: Sink nodes.

6.S]: Neighbors Core Terminal.

7.1]: advertising package.
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8.Sn symbolizes every candidate.

9.p denotes the Networking path.

10.Role for picking a neighbour cluster based on
certain criteria.

11.Define select_neighbors (nodes):

12.Apply the neighbour cluster choose logic here.
13.select_neighbour = None.

14.Choose a neighbour cluster based on the
provided criteria.

15.Protocol  for  Collaborative transfer of
information.

16.Define transmit_data (reference, target, and
data):

17.Here’s the wuse of some collaborative
transmission of information mechanism.

18.Swap 20. While (TTL > 0; Fi! = St):

19.Fi. Sn=0

20.Connection repository. Sending (Qi, sending a
packet to the adjacent head node r-min).

21.For any SJ, ® (i, j) < rmin.a. If the cosine of TTL
is smaller than zero:I. Collabora-tion: repository.
Sleep (S])c. Otherwise, use C. S-+t. Sn. Add-(S]).
22.Interaction repository. send (S], sending packet
to nearby head terminal r-])

23.for each Sk, by ® (j and k) < rJ:

24.If (eresk < gresj): 28. Interaction repository.

26.F-i_Sn.Add(Sk).

27.information flow from the NHN to the sink.
28.For the National Health Network in St. Sn.
29.information is equal to interaction_repository.
Gather data (NHN).

30.chosen_adjacent = choose_neighbour (Fi,Sn)
31.deliver information (NHN, choose adjacent,
data).

32.close If.

33.close For.

34.close If .

35.close For.

36.close While.

Component characteristic database contains
information on the simulator’s sensor nodes. This
includes the regular nodes’ strength (22 joules) and
transmission bandwidth (250 meters), and the
amount of NNS/relay nodes (20).This study
evaluates the functioning of current Co-UWSN
and CEER systems to the suggested approach.
Every Every thousandth modeling process,
collecting information centers are allocated at
random. Tables 2-6 show a network with 250
randomly arranged nodes spread across a 550m *
450m * 350m region. The simulations use a variety
of settings and feature twelve sinks on the

Rest(SK) outermost layer of ocean.

25.else.

Table 2: Simulated Parameters

Parameter Value

The overall amount of placed NNS 10

strategies.

Neighbour cluster Heads 12

Basic power of Regular Terminals Transmitter22 Joules

Spectrum 250 m
Package Distribution Ratio
Active versus Inactive terminals
Entire delay

Ability of parameters Power utilization.

Amount of packages acquired Acoustic Method: VLF radio
Channel and Frequency Type Frequencywaves (3-30 kHz)

Range 2.412-2.472 GHz

The number of NNS or relay nodes 20

Packet size 512 bytes
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Table 3: Fundamental simulation characteristics
characteristics Values
Simulation tool MATLAB

Simulated Ethernet Region Amount of operational550m * 450m * 350m

clusters 250
The all amount of operational NNS systems 10
duration of simulation 1000 s
Table 4: Connection properties.

properties Values
Initial Power of Average Station 22 joules
Transmitter radius 250-m
Amount of NNS/transmit stations 20

Table 5:

Specifications

Networking Specifications.
Values

Resonance Range

The intensity band covered by the transmission channel is 2.412

GHz 2.472 GH:z

Session magnitude 512 bytes

Table 6:

Deep Sonic Broadcasting Specifications

Specifications

Values

Sonic Emission Approach
Acoustics Efficiency Analyzer

Bellhop or Ray Tracing
Empiric or specialized dissemination

Spectrum range 10-50khz
Transference Vitality 160dB-re-1pPa @ 1m
4, Experiments Entire Tardiness

This research article’s Findings and Analysis
section compares the outcomes of the suggested
routing protocol, NBEER, to current Techniques
such as Co-UWSN and CEER. This experiment
evaluated the efficiency of different procedure
based on important characteristics such as entire
latency, overall energy usage, transmitted packets
ratio, active nodes, and NPR. These indicators
provide vital insights into NBEER’s efficacy and
efficiency compared to its peers. The debate digs
into the ramifications of the results, identifying
strengths and limitations of each procedure and
suggested areas for improvement in UWSN routing
protocols.

https://thesesjournal.com

| Haleem - 2026 |

Figure 3a shows the proposed NBEER protocol’s
end-to-end latency. Figure 3b com-pares NBEER to
leading routing protocols like Co-UWSN and
CEER. This investigation compares the entire
delays of NBEER, Co-UWSN, and CEER (Table 7).
The study in<cluded modeling of hitherto
unanalyzed techniques and merged their results
into the conclusions. Figures 3a and b show that
NBEER has reduced Entire latency than con-
tending techniques. This benefit is due to the
reduced Shortest transmission band-width among
terminals in congested and sparse situations.
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Figure 3: (a) The suggested work enztire delay (b) Present and proposed work entire delay in terms of
duration (s).

Overall Overall Overall Overall Overall Overall Overall Overall Overall Overall Avg

Avoid Avoid Avoid Avoid Avoid Avoid Avoid Avoid Avoid Avoid
Covenant After After After After After After After After After After E2ED
1000 2000 3000 4000 5000 - 6000 7000 8000 9000 10000
S S S S S S S S S S
Co- 84.03 80.01 73.02 60.01 53.03 51.01 46.01 43.03 34.03 34.01 55.19
UWSN
CEER 86 82 79 76 75 72 68 70 62 68 73.8
NBEER 78 74 68 65 60 57 45 44 42 25 53.03

Tab 7: The entire delay with equal periods of time
Co-UWSN and CEER have higher wait times in
the last cycle due to longer data transfer distances.
After around 4000 cycles, network stability is
attained as rarity grows, allowing data to be sent
across the smallest possible distance. Co-UWSN
and Coopera-tive Energy Efficiency optimize
network load balancing and reduce The entire
process latencies in comparison with NBEER..
These improvements improve packet reliability and
reduce the need for re-transmissions. This feature is
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especially useful for coopera-tive frameworks like
Cooperative:UWSN and Cooperative  Energy
Efficiency, which are acquiring prominence in area.
Figure 4 demonstrates that NBEER outperformed
Co-UWSN and CEER, Having a standard entire
delay around 53, compared to Co-UWSN’s 55.19
and CEER’s 73.8. NBEER outperforms other
cutting-edge algorithms due to its successful
implementation of neighbour node cooperation
and straight data transmis-sion.
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End-to-End Delay
73.8
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60 55.19
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ECO-UWSN #mCEER

NBEER

Figure 4: The mean value for entire delay

Total Energy Ingestion

Figures 5a,b relate NBEER’s overall energy usage to
various energy-efficient solutions. Our technique
enhance transmission of data and load sharing
with surrounding nodes, leading to diminished
energy use for the system’s sensors. Efficient weight
placement and data transfer lead to significant

TEY
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(a)

energy savings. Co-UWSN and CEER spend ad-
ditional energy due to their focus on crucial
applications, cooperation, and data trans-porter
deep discrepancies. Consistently selecting intense
nodes reduces cooperative routing and leads to
increased energy usage.
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Figure 5: (a) Total Energy Consumption of suggested function. (b) Overall power uti-lization of all
modalities vs. Nodes endurance.

Figure 5a shows the overall energy usage of the

and Figure 5b

suggested NBEER protocol,

https://thesesjournal.com

| Haleem - 2026 |

juxtaposes it to Co-UWSN and CEER. NBEER

reduces energy usage through neighbour Cluster
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collaboration while the usage of an NHN during
transmitting in-formation. NBEER’s use of NHNs
reduces total utilization of energy by focusing on
the NHN’s energy usage. NBEER is a more energy-
efficient protocol than Co-UWSN and CEER due

to its tactical NHN selection that optimizes data
delivery. Figure 6 compares the average overall
utilization of power for CoUWSN (13.39),
Cooperative Energy Efficiency (12.01), and NBEER
(10.33).

Total Energy Cnsumption (TEC)
13.29

13.4

13.2

13

12.8

12.6

124

122

13.05

12.60

Average Energy Consumption

u CO-UWSN

= CEER NBEER

Figure 6: Average figures for total utilization of energy

Figure 4b and Table 8 indicate that NBEER

lifespan. Several reasons contribute to this growth.

protocol’s power usage rose during network

EU EU EU EU EU EU EU EU EU EU Avg
CovenantAfter After After After After After After After After After E2ED
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

s s s s s s s s s

Co- 17.35 15.0 1419 1298 12.68 12.01 11.48 10.01 995 9.79 13.29
UWSN

CEER 16.93 15.62 11.26 9.54  8.31 7113 6.56  6.145 593 493 13.15
NBEER 16 16.2 16.3 13 12.0 11.9 10.8 9.07 8.15 8.01 12.60

Tab 8: Overall power usage at equal periods of time
Node connection and neighbor node preference:
During the early phases of Cluster functioning,
when the Cluster lifespan is comparatively short,
nodes have plenty of power stores. This enables
simpler collaboration and selecting neighbour head
nodes (NHNs). Prolonged network operation leads
to higher usage of energy due to the rapid picking
of NHNs. The network develops fully functional
chosen NHNs deliver data to the
subterranean units and the central Nodes. The

when
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mean figures for several technique are shown in
Figure 6.

Total Energy Ingestion

Package Arrival Rate Figure 7a shows the PDR
portion of the suggested NBEER pro-tocol, whereas
Table 9 compares it to Co-UWSN and CEER.
NBEER beats previous methods, with considerably
greater PDR values. This supremacy is due to
neighbour cluster collaboration and the usage of an
NHN for transferring information. NBEER obtains
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an impressive PDR by utilizing NHNs to efficiently
reduce the loss of packets.

&

Pachet Dolivory Rato

NBEER

Tire ()

Packe! Dokvery Rabto
F n ’
5 |

NHEEH """"-q-,.
o Cor UNVEN ﬂ
CEER —

e ANl R Y AE i LT

Tirme (wac)

Figure 7.(a)Protocol transmission rate of NBEER (b) delivery rate for packets across all modalities vs. period

Table 9. The transfer frequency of packets at evenly spaced eternity durations.
DR DR DR DR DR DR DR DR DR DR Avg
Covenant After After After After After After After After After After E2ED
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
S S S S S S S S S S
Co- 100 100 98 90 88 80 65 61 57 42 711
UWSN
CEER 99.51 95.51 7895 65.22 48.78 41.88 38.94 24.21 2421 22.34 53.55

NBEER 100 100 100 93 91

82 72 58 56 36 78.8

Figure 8 illustrates the median PDR results for the
procedures. Co-UWSN and CEER had PDRs of

42.47 and 53.55, respectively, whereas NBEER has
an exceptional average PDR of 81.1. These findings

confirm NBEER’s exceptional reliability and
dependabil-ity, demonstrating its capacity to
maintain abundant transmitting packets numbers
in underwater wireless sensor networks.

Packet Delivery Ratio (PDR)

77.1

u Co-UWSN ®=CEER

Figure 8: Averages of transmission ratios The
suggested method employs a neighboring-based
technique, where each node aims to minimize loss
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78.8

53.55

NBEER
and maxi-mize the ratio of delivered packets. The

suggested NBEER protocol outperforms Co-
UWSN in terms of efficiency. Previously, Co-
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UWSN focused solely on the collab-oration plan.
However, the proposed NBEER protocol includes
collaboration and the construction of nearby and
neighboring-based nodes. The suggested NBEER
protocol outperforms Co-UWSN and other
protocols in terms of proportion of packets
delivered.

Numbst of Allvo Nodes

Teme{so )

Quantity of Functioning Clusters

Figure 9a shows the total amount of living clusters
within the suggested NBEER protocol, whereas
Table 10 compares the amount of active terminals
within  NBEER,  Cooperativee UWSN, and
Cooperative Energy Efficiency. NBEER has a larger
amount of active nodes, showing its ability to
sustain connection to the network.

. MNEEER
Yy CEER
- CoLAWEN
g
2 o
<
3 iy
- L
- -
5 — —
E T
-

1| Ao

Figure 9.(a)Active centers study of NBEER (b) Active Node across all modalities vs network lifespan

Table 10. The amount and frequency of living connections after 10,000s.

Node sta- sta- sta- sta- sta- sta-  sta- sta- sta- Ac

Ends tionons tion tion tion tion tion tion tion tion tive sta-tion
Covenant After After After  After After After After After After After E2ED

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

s s s s s s s s s s

Co- 552 226 216 206 190 171 167 161 151 138 136 176.3
UWSN

CEER 528 216 208 205 197 183 181 179 171 167 169 187.2
NBEER 632 219 217 211 202 197 194 191 183 180 181 198.2

NBEER has a greater number of functional nodes
due to efficient collaboration and little energy
usage. This allows for quick data flow navigate
towards the source compo-nent. In CEER and Co-
UWSN, clusters with collaboration increases usage
of energy.

These strategies need a multi-step procedure that
involves forming clusters, select-ing cluster heads
according to optimal enthusiasm, and cooperating
between cluster heads. Longer operations consume
extra power and deplete network power.

Our suggested strategy addresses these concerns by
proposing an additional simplified methodology.
Rather of creating clusters and picking cluster

https://thesesjournal.com
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heads, networks picked adjacent nodes as forehead
networks. information is subsequently Delivered
from the nodes to the designated head station,
which send it straight to the source network. This
strategy saves energy since just one node, the NHN
(neighbouring head node), holds responsibility for
transfer of data.As an outcome, other nodes
preserve power and are impacted. Figure 10
compares the mean values, demonstrating
NBEER’s advantage in the context of the amount
of living clusters.This highlights the importance of
neigh-bour node collaboration and NHN choosing
in NBEER, leading to improved cluster lifetime
and interaction. In short, NBEER’s neighbour
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cluster collaboration and NHN choosing increased
the variety of active nodes, improving energy usage
and system vigor. Figure 10 demonstrates of

NBEER benefit in maintaining a reliable Undersea
Cordless Detectors cluster framework.

Alive of Nodes

205
200
195
190
185
180 176.2
175 B
170
165

198.5

187.3

m Co-UWSN mCEER NBEER

Figure 10: Flowchart representing the NBEER protocol

Phases of adjacent and the dispersal of neighbour
head clusters

The amount of variations used in the compilation
cycle influences the algorithmic com-plexity. By
lowering the amount in repetitions on each cycle,
the construction time and amount of packages
transferred may be reduced. While 2 alternative
values, represented as “w” and “y”, are included,
the connection among the first amount O with the
adjacent network (NN) quantities, indicated as “n”,
get obvious. When simultane-ously “w” and “y” are
configured to zero, minimal amount of NNs
necessary  regarding
resilience is met. Once the number of NNs rises,
minimizing “w” and “y” amounts inside CR gets
critical. Our suggested solution sets “w” and “y” to
1, and assigns a CR worth 60. The amount of
terminals in the system determines the duration of
their batteries.

*Numbers of packets received (NPR) This part
compares the number of packets re-ceived (NPR)

enhance  collaboration
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using the neighboring cluster evaluation

methodology to different techniques across various
iterations, as shown in Figure 11. The NBEER
design technique performed worse than the
traditional approach, according to empirical studies.
NBEER’s strategy slightly surpassed Co-UWSN
and CEER with respect to of Frequency. However,
NBEER'’s repeated estimating barely improved the
NPR compared to its starting value. The CEER
technique strove at attaining decent NPR, however
that NBEER method outperformed other
alternatives. Figure 10 shows that the NBEER
approach is a viable option to enhancing energy
conserva-tion and lifetime in UWSNss.

The study found that the CEER approach failed to
meet all NPR assessment re-quirements [15]. This
suggested methodology beat any additional
approaches, with CoUWSN outperforming CEER
and resulting in greater results.
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Figure 11: Most transmitted data evaluation

5. Conclusion

This research suggests using the NBEER system to
improve a network’s duration si-multaneously
lowering energy use. Collaboration methods and
clustering methods can extend a network’s lifespan
and optimize PDR, EZ2ED, energy
consumption, in-stability duration, and package
count, resulting in lower energy use. This happens
especially crucial and useful when working with
time- and delay-sensitive systems. While interacting
across sole route, differences in network integrity
might lead to nav-igation with choosing a path
difficulties.  Collaborationfree  protocols  for
transmission leverage channel estimates to enhance
package quality at the destination node. To
optimally send packages NHNs, use
appropriate NHN strategy that considers the
connection’s bursting and separation from adjacent
NHNSs. The final destination is the BS. Changing
the extent criteria improves the number of relevant
NHNs, re-ducing missing
applications that require quick responses. To
reduce disputes and optimize system longevity,
Single-hop and multi-hop transmission tech-
nologies were utilized. Optimized weight
calculation and collaboration helps balance a
network’s burden while simultaneously increasing
stability.

Our research advances energy-effective routing
strategies for UWSNs, potentially leading to
improved sustainability and efficiency for aquatic

overall

acCross

information  in
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network connections. NBEER’s neighbor-based

strategy and collaborative techniques target key

difficulties, leading to better effectiveness and

durability in UWSNs.

Additional studies might lead to a theoretical

framework that might cut usage of en-ergy. An

UWSN  streamlining approach is optimized

utilizing  novel electricity reduction strategies,

specifically transitioning a power source to solar

power based on criteria like depth, vitality, data

traffic, and the amount of surrounding stations.
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