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Abstract- Wireless Sensor Networks (WSNSs) are utilized
in a variety of applications, including environmental
monitoring, disaster management, and smart cities. In these
networks, a collection of sensor nodes gathers and transmits
data to a central unit for analysis. However, one of the main
challenges in WSNs is achieving energy efficiency. Since
sensor nodes are usually battery-powered, energy depletion
directly impacts the network’s lifespan and performance.
Traditional data collection methods often lead to premature
energy exhaustion of nodes located near the base station due
to the heavy communication load. This creates a bottleneck
that limits the scalability of the network. To tackle this
problem, this project proposes an optimized energy-efficient
path-planning strategy that employs multiple mobile sinks to
distribute the data collection load more evenly across the
network. In this strategy, mobile sinks move throughout the
network to collect data from sensor nodes, which reduces the
distance that the nodes need to transmit data. This effectively
minimizes energy consumption. The project focuses on
developing an optimal path-planning algorithm that ensures
each mobile sink follows an efficient route to maximize data
collection while minimizing redundant movements and
energy usage. Simulation results indicate that the proposed
approach significantly reduces energy consumption,
enhances network longevity, and balances the load across the
network when compared to traditional stationary sink
methods.

I. INTRODUCTION

MANETSs are dynamic decentralized networks that
permit gadgets to talk with every different without counting
on steady infrastructure their self-organizing nature makes
MANETS instead adaptable and appropriate for several
applications consisting of navy operations emergency
response and disaster recovery however those networks face
inherent disturbing situations collectively with mobility
confined bandwidth and fluctuating community situations
which could substantially restrict.In putting off-sensitive
programs properly timed information transport is crucial
making the general performance of routing protocols
important those applications which range from real-time
voice and video communication to emergency manipulation
systems require low-latency reliable and green routing
protocols that can rapidly adapt to modifications in
community topology at the same time as minimizing delays
the state of affairs is similarly complicated by means of
manner of the unpredictable movement of nodes which can
result in frequent network topology modifications resulting in
accelerated delays and packet losses.

Il. SCOPE OF THE PROJECT

The mission geared toward optimizing routing protocols
for delay-touchy programs in cellular ad hoc networks
MANETs takes a complete method to improving
communique  overall  performance in  dynamic
environments it includes designing and enhancing cutting-
edge routing protocols to prioritize timely records
transport whilst balancing overall performance metrics
consisting of energy efficiency and throughput the
undertaking will define and examine critical usual overall
performance metrics which consist of stop-to- give up
dispose of packet shipping ratio and jitter via huge
simulations using network simulation tools like ns-2.
Additionally, it will explore adaptive routing strategies
which could dynamically adjust to changing network
topologies and conditions ensuring strong connectivity
pass- layer optimization techniques will also be
investigated to enhance coordination amongst diverse
layers of the protocol stack facilitating actual-time
selection-making primarily based at the modern-day
network fame.

I1l. PROBLEM STATEMENT

Energy efficiency in WSNs is an extensive project
particularly while nodes are deployed in a long way flung
or antagonistic environments in which replacing or
recharging batteries isn't feasible traditional records series
strategies that use table sure sinks often lead to uneven
energy depletion nodes placed near the sink usually tend
to empty their strength fast because of common
information transmissions this imbalance results in
coverage troubles and decreased records accuracy to deal
with this a couple of cell sinks were proposed as a method
to distribute the electricity load extra frivolously
throughout the community nodes but without an optimized
course-planning method this approach can lead to
immoderate energy charges inefficiencies and delays in
statistics series.Therefore there's a pressing want for an
optimized strength-efficient course-making plan method
for WSNs with multiple mobile sinks this method needs to
aim to decrease electricity consumption balance load
distribution and expand the overall toughness of the
community
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IV. EXISTING SYSTEM

Mobile ad hoc networks manets are fantastically dynamic
self-configuring networks wherein nodes communicate
without centralized infrastructure at the same time as magnets
provide flexibility and scalability they face large demanding
situations in delay-sensitive applications which includes real-
time video streaming VVolP and emergency response structures
traditional routing protocols like aodv dsr and olsr are designed
for widespread-reason routing and frequently fail to fulfill the
stringent latency and reliability necessities of time-sensitive
programs factors including common topology changes
hyperlink failures congestion and route discovery delays
contribute to excessive give up-to-quit latency packet loss and
risky communique hyperlinks degrading pleasant of service
gos moreover traditional routing protocols lack adaptive
mechanisms to handle various community situations leading
to inefficient direction selection accelerated retransmissions
and network congestion the absence of predictive mobility
models and actual-time congestion control mechanisms
further exacerbates the hassle making current protocols
improper for assignment-crucial manet programs.

V. PROPOSED SYSTEM

Mobile ad-hoc networks manets are decentralized wi-fi
networks that encompass cell nodes communicating with each
different without fixed infrastructure those networks are
exceedingly dynamic and face numerous challenges specially
in postpone-sensitive applications some of the major troubles
consist of excessive latency common link failures and
inefficient direction choice to deal with these demanding
situations this research proposes an optimized routing protocol
that enhances excellent of service qos guarantees load
balancing and supports real-time conversation the proposed
protocol integrates numerous advanced mechanisms to
improve community overall performance it uses gadget
studying-primarily based link prediction to forecast ability
hyperlink screw ups based totally on node mobility patterns
and historic records by using watching for disconnections
earlier than they occur the machine can proactively switch
routes stopping verbal exchange breakdowns and decreasing
packet loss moreover the protocol carries gos-conscious
multipath routing which selects the maximum efficient paths
based on parameters which include postpone bandwidth and
reliability this guarantees that data is transmitted via the fine
feasible routes minimizing cease-to-cease delays a hybrid
routing method is employed combining each proactive and
reactive strategies this allows the network to fast adapt to
topology adjustments and hold low-latency communication
even below high mobility situations

the protocol consists of congestion-conscious adaptive
routing which dynamically responds to site visitors load
and adjusts routing decisions for this reason to in
addition optimize performance the protocol uses
precedence-based packet scheduling and smart buffer
management those strategies help lessen queuing delays
and make certain that excessive-precedence records
packets are transmitted without unnecessary delays
which is important for real-time programs typical the
proposed routing protocol gives a comprehensive
solution for boosting communication in manets by way
of leveraging predictive fashions adaptive mechanisms
and qos-driven routing techniques it appreciably
improves reliability reduces delays and helps green
records transmission in complex and dynamic
community environments.

VI. LITERATURE REVIEW

Sharma et al., (2021) recommend an
revolutionary method for moving sinks to optimize
strength performance in wi-fi sensor networks WSNs
using particle swarm optimization PSO WSNs are
extensively applied in packages which includes
environmental monitoring and smart cities making
energy intake a critical subject because of the confined
battery life of sensor nodes the observe emphasizes that
moving sinks can extensively reduce electricity
expenditure at some stage in facts transmission via
making use of PSO a bio- stimulated algorithm the
authors developed a way to determine most excellent
sink places that minimize energy use at the same time
as maximizing records series simulations demonstrate
that their method outperforms conventional strategies
leading to decreased:power consumption and extended
network lifetime ‘the paper also discusses practical
implications suggesting that adaptive sink relocation
can correctly reply to dynamic environments this
research contributes to the design of electricity-green
WSNs and paves the way for similarly exploration of
superior optimization strategies.

Mehta et al., (2020) introduce a hybrid energy-
conscious routing protocol to enhance records
collection performance in wi-fi sensor networks WSNs
with cell sinks as WSNs are often utilized in
environmental tracking and disaster management
minimizing power consumption whilst ensuring
powerful statistics collection is vital the hybrid protocol
merges proactive and reactive routing techniques
permitting the community to adjust to changing
conditions and optimize energy use simulations display
that this approach considerably reduces electricity. co

IJCRT25A4691 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 0407


http://www.ijcrt.org/

www.ijcrt.org

© 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

Hung et al.,, (2020) introduce an power-efficient
cooperative lively routing scheme for heterogeneous wireless
sensor networks WSNs that addresses the demanding
situations of varying node abilities and energy constraints in
these networks considered one of a type electricity levels and
processing powers can result in inefficient statistics
transmission and rapid electricity depletion the proposed
scheme uses cooperative routing effectively utilising each
excessive-strength and occasional-strength nodes to optimize
information flow and enhance community standard overall
performance by thinking about node electricity fame and
employing cooperative communication techniques the
method minimizes power consumption throughout statistics
transmission simulations indicate that this technique
significantly improves energy performance and extends
community lifetime as compared to conventional protocols
everyday the studies highlights the ability of cooperative
strategies in optimizing aid use and encourages similarly
investigation into electricity-green routing in WSNs.

Anwit et al., (2020) present a scheme for optimizing
cellular sinks in WSNs to improve records collection in big
sensor fields by using strategically shifting through the area
cell sinks decorate facts aggregation and extend community
lifespan even as lowering power consumption the scheme
balances insurance with minimized travel distance and
electricity performance using advanced algorithms that
consider node density power stages and conversation degrees
simulations suggest that this method complements information
series and network durability in comparison to static sink
methods the findings emphasize the need for adaptive routing
techniques in dynamic environments and spotlight practical
packages in regions like environmental tracking and disaster
reaction offering insights to improve WSN overall
performance and sustainability.

Wang et al., (2020) introduce an maximum suitable coverage
multi-path scheduling scheme for wireless sensor networks
WSNSs that utilizes more than one cellular sinks this approach
addresses the worrying situations of place coverage and
statistics transmission performance in networks with dispersed
sensor nodes with the resource of the use of multiple cell sinks
the authors mitigate bottlenecks and strength inefficiencies
related to

unmarried-sink methods improving statistics series and
increasing network lifespan the multi-direction routing
technique balances load in the course of particular paths
minimizing electricity intake and maximizing statistics
throughput it adapts to converting community conditions and
node power stages coordinating mobile sink moves for top-
rated coverage simulations display that this approach
extensively improves insurance overall performance and
strength conservation making it suitable for actual-global
packages like environmental tracking and smart cities this
research gives valuable insights into mobile sink strategies and
encourages further observe of multi- route routing in WSNSs.

Gao et al., (2019) present an power-green
routing set of rules for wireless sensor networks WSNs
that makes use of cell sinks to optimize strength
consumption throughout information transmission this
set of rules addresses the trouble of restrained battery
lifestyles in sensor nodes that can negatively affect
community overall performance by way of
dynamically adjusting routing paths based on the
energy degrees of sensor nodes and the places of
mobile sinks the set of rules ensures that information
is transmitted via the most strength- green routes this
reduces strength consumption and extends the networks
lifespan huge simulations demonstrate that this
algorithm outperforms conventional static routing
protocols showing improved data aggregation
performance and an extended network lifetime the
research also investigates practical packages in areas
together with environmental tracking and clever towns
highlighting the significance of effective records
collection in electricity-limited WSNs.

Krishnan et al.,, (2019) present an better
technique that combines superior clustering strategies
with ant colony optimization ACO for the deployment
of a couple of cellular sinks in wi-fi sensor networks
WSNss traditional WSNs come across challenges such
as energy inefficiency and restrained scalability mainly
while relying on a unmarried sink for records collection
the proposed method optimizes the corporation of
sensor nodes by means of clustering them based on
proximity and energy ranges this technique reduces
communique overhead and balances energy
consumption throughout the community ACO is then
applied to determine the handiest paths for cell sinks
taking into account adaptability to network changes
and making sure efficient records series considerable
simulations display that this ~method surpasses
conventional techniques in terms of power
performance statistics delivery ratio and community
lifespan the consequences underscore the effectiveness
of combining clustering and optimization techniques
leading to stepped forward data collection
performance and network.
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VIl. METHODOLOGY
Algorithm:

The proposed optimized routing protocol for postpone-
sensitive programs in manets follows a multi-segment method
to make certain low latency excessive reliability and efficient
direction selection the procedure starts offevolved with network
topology tracking where nodes constantly exchange beacon
messages to update real-time link stability and mobility styles
the qos-aware course discovery module then identifies a couple
of ability paths the use of reactive and proactive hybrid routing
techniques to reduce route discovery delays the set of rules
prioritizes paths with high hyperlink balance low congestion
and top-quality hop matter a predictive mobility version the use
of gadget studying-based totally link failure detection
anticipates disconnections and proactively selects backup paths
before  failures occur reducing packet loss and
retransmissionsonce the high-quality direction is hooked up
adaptive congestion manipulate and cargo balancing
mechanisms distribute facts visitors across more than one
redundant paths ensuring smooth and uninterrupted
transmission the buffer control module prioritizes actual-time
statistics packets at the same time as preventing community
congestion additionally electricity-aware routing techniques
optimize electricity intake enhancing node lifespan and general
community sustainability security mechanisms inclusive of
agree with-primarily based authentication and intrusion
detection shield towards routing attacks the set of rules
constantly analyzes network overall performance metrics
together with latency packet delivery ratio and throughput
dynamically adjusting routing techniques based on actual-time
visitors situations.

Flow chart:

This flowchart outlines the process of simulating a routing
protocol using NS2. It begins with Simulation Design, where
overall simulation parameters and the network scenario are
defined. Next is the Test Design phase, which establishes the
specific conditions for evaluating the routing protocols. During
the Routing Protocol Setting step, the routing protocol being
tested is configured within the simulation.As speedy due to the
fact the setup is complete, the ns2 simulation is completed
ensuing within the era of a touch record that consists of the
simulation consequences this hint report is then analyzed for
key community ordinary normal overall performance metrics
collectively with packet transport ratio the percentage of
successfully delived packets throughput the fee of a
achievement message delivery packet loss the percentage of
out of region information packets put off the time taken for data
to tour from the supply to the vacation spot energy intake the
amount of energy used by the nodes and routing overhead the
extra facts required for routing collectively those metrics
provide a complete assessment of the routing protocols
performance.
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Figure 1 Flow chart

Black Diagram:

Optimizing routing protocols for eliminate-sensitive
programs in manets consists of dynamically forming
networks without fixed infrastructure thinking about
node mobility and available bandwidth software
program-unique cast off requirements and satisfactory
of provider gos metrics are recognized appropriate
protocols along with aodv dsr or olsr are decided on or
modified to reduce delays and enhance reliability real-
time common performance is monitored the usage of
metrics like give up-to-quit put off packet shipping ratio
and throughput if performance falls quick optimization
techniques together with multipath- routing load
balancing and adaptive price manage are applied to
beautify facts transmission overall performance at the
equal time as meeting strict get rid of constraints.

Distribution of the
sensor nodes into the

Performance

comparison of the
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; existing methods
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using thermal
optimization method Presenting the
simulation results
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Figure 2 Block Diagram
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VII. RESULTS
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Figure 3 Node Creation

Figure 1 represents the network animator nam interface that
a part of the community simulator ns-2 used to visualise
network simulations the primary simulation window functions
several nodes represented with the aid of numbered circles
which probably correspond to wi-fi nodes in a manet or another
kind of wi-fi sensor community these nodes are unfold across
the simulation region with the numbers inside the circles
representing the node ids at the pinnacle there is a toolbar that
allows users to govern the simulation which include buttons for
gambling pausing and stepping thru the simulation at specific
time periods indicated as step 2ms under the simulation vicinity
a timeline bar indicates the development of the simulation and
users can manually navigate through one of a kind points in
time additionally the photograph capabilities a normal linux
surroundings suggesting that the simulation runs on a linux
system with ns-2 done through a terminal as seen within the
terminal window beneath universal this visual layout presents a
clear and interactive manner to analyze the conduct of nodes
over the years making it beneficial for studying network
protocols node mobility packet transmission and overall
performance evaluation.
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Figure 4 Data Packet receive the destination

The picture illustrates a simulation interface from
a multi-agent device generally used within the
research and improvement of allotted environments
consisting of net of things iot networks or trust-
primarily based verbal exchange frameworks within
the applicable seen panel marketers are depicted as
numbered black circles every representing an
independent entity inside the system those retailers
have interaction dynamically with their behaviors
and roles differentiated through colour-coded labels
like remember management cell greeter cell push
and pubsubagent every label corresponds to a
particular featureranging from coping with trust
relationships to facilitating cellular conversation or
pushing facts to subscribers the simulation lets in
researchers to have a look at complex agent
interactions mobility styles and conversation flows
the inclusion of playback controls and a timeline at
the bottom of the interface facilitates the assessment
of system behavior over time permitting step-by way
of the usage of-step statement and evaluation such
simulations are worthwhile for testing hypotheses
optimizing agent strategies or assessing the
reliability and overall performance of decentralized
systems before real-global deployment via way of
supplying visual and temporal perception into agent
behavior the interface lets in in identifying strengths
weaknesses and emergent patterns in the system
which is critical for building green relaxed and
scalable multi-agent environments.
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Figure5 AOMDYV protocol identifies multiple paths

IJCRT25A4691 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 0410


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 4 April 2025 | ISSN: 2320-2882

VIIl. CONCLUSION

Optimizing routing protocols for delay-sensitive
applications in Mobile Ad Hoc Networks (MANETS) is
_ crucial for ensuring low-latency, high-throughput, and

reliable ~ communication in  dynamic  network
environments. Traditional MANET routing protocols such
as AODV, DSR, and OLSR struggle to meet the stringent
Quality of Service (QoS) requirements for real-time
applications like VolP, video streaming, and emergency
response systems due to frequent link failures, congestion,
and unpredictable mobility patterns. The proposed
optimized routing protocol integrates predictive mobility
models, QoS-aware multipath routing, and congestion-
aware path selection to enhance network stability and

i efficiency.
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