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ABSTACT:  
This study suggests a multi-path direction-finding approach for WSNs that is power competent.  
The main problems limiting the lifetime of sensory associations are characteristics of sensory 
related nodes, which include limited batteries and unproductive protocols.  The objective of this 
study is to improve a direction-finding technique that might be applied in a WSN.  By using 
predefined collect and dropping the numeral of node transforms with fixed nodes, including lower 
power nodes, the projected procedure's mainly noteworthy accomplishment is the lessening of 
disproportionate transparency frequently found in the majority direction-finding etiquette.  
Because energy-efficient protocols may lower sensor node power consumption, the performance 
study shows that lowering overhead greatly extends sensor node lifespan. Consequently, a WSN's 
scalability may be increased.  Additionally, the deployment of transmit nodes has a constructive 
contact on network power indulgence.  When comparing the proposed MPTAIM with the current 
models, the following metrics were used: Average delay, PDR, PLR, Energy Efficient Analysis, 
and Network existence Analysis. The outcome of the research showed that the suggested model 
surpass the current models. 
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1. Introduction 
To sense environmental or physical conditions including temperature, brightness, noise, anxiety, 
shaking, and electromagnetic fields larger than a region of focus, WSNs with several sensor nodes 
are utilized [1].  Sensor nodes usually consist of one or more sensors, a processing component, a 
battery for power, and a wireless communication device such a broadcasting trans-receiver.  
WSNs have been considered an active research topic from their introduction because they can be 
equipped with a variety of Wireless Sensor Network equipment in different industries.  Originally 
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intended for military applications like battlefield surveillance, WSNs quickly spread to the health 
sector, habitat surveillance, ecological scrutinize, interchange monitoring, residence 
computerization, tragedy reprieve, along with exquisite metropolis [2]. Large numbers of sensor 
nodes are positioned across the area, particularly for surveillance equipment, in order to identify 
a confirmed occurrence. When an event is detected, the sensor node notifies the pedestal situation 
[2]. Base locations, which are assessed by different WSN devices, are the opportunities between 
sensory nodes and end users.  When compared to sensory nodes, their power, processing capacity, 
and communicative properties are higher.  The longevity of a sensory set of connections is 
significantly impacted by the supremacy expenditure limits of sensory nodes. The energy supply 
of each sensory node is typically imperfect, and nodes use power while collecting, distributing, 
and exchanging data.  Compared to the communiqué component, the sensory and dispensation 
components consume less power.  Various direction-finding and communication methods for 
WSNs have been developed in the literature [5].   
One important statistic for assessing the concert of WSNs or WSN procedures is the association 
longevity. The distance between sensory nodes has the most effect on energy usage if they 
broadcast their observed data to base locations without hesitation.  The sensory node that is not 
linked to base locations may quickly run out of battery power and fail due to undeviating 
communication [3]. The lifespan of sensor networks will be constrained by this type of data 
collection.  Recent developments in the technology of micro electromechanical systems have 
improved and complicated WSN sensors, making them suitable for use in complex applications.  
Usually equipped with a variety of media devices, including cameras, sensory nodes may retrieve 
audio feeds, images, and videos [4].  
While sensory nodes in wireless sensor networks have limited memory, dispensation capabilities, 
authority, and communication capacity, multiple media information has high quality of service 
needs.  Consequently, a substantial quantity of energy is needed to achieve the demanding QoS 
requirements for multimedia data.  However, the necessary Quality of Service and presentation 
of the connections will not be achieved if the sensory nodes fail quickly.  Therefore, an 
economical device is needed to provide a fair network duration, which will satisfy the proper 
QoS.  Battleground supervision, real-time irrigation channel surveillance, objective tracking, 
ecological surveillance, farmland monitoring, catalog organization, health surveillance, and 
biological management are just a few of the many potential uses for WSN [5]. 
Unwavering statement connecting resource node along with intention node is made possible by 
undeviating information transfer.  This isn't always the case, though.  Roundabout is the most 
common way to convey information.  In indirect information transmission, one or more 
intermediary nodes are used to transfer information from the resource to the target [5].   
Due to the uncertain forwarding tendency of the mediator nodes and the possibility of a malicious 
sensory node, this approach presents a number of issues.  This affects how quickly and steadily 
information is transferred.  Therefore, to ensure that information is sent securely, every variable 
needs to be measured.  Even with its many benefits, including self-determination, self-motivated 
topology, low cost, and simplicity of use, IOTN is nevertheless constrained by processing, 
memory, and power [6]. The most urgent problem that has to be resolved is energy constraint.  
Three components—sensing, dispensation, and announcement—use the power of the sensory 
nodes.  Of these functions, communication requires the most power [7].   
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In sensor communication, direction-finding is the procedure that uses the most power.  
Determining paths from resource to goal is difficult due to IOTN's self-motivated architecture.  
IOTN actively engages in a range of real-time applications in addition to this.  Therefore, the 
routing mechanism needs to show better consistency and appropriate data transmission times.  
Minimal power usage is required to provide these basic needs. 
This research article's first section provides a synopsis of WSNs.  As mentioned in the second 
part, WSNs have been employed in several ongoing research initiatives.  A comprehensive 
description of the suggested approach, the functioning of the suggested model, and the 
comparative metrics were provided in Part 3.  The suggested model is contrasted with some of 
the current methods in this WSN in the fourth part.  The fifth and last section, the conclusion, 
discusses the expectations and possibilities of WSN in addition to details on next research. 
2. Review of Related Literature 
Mahfouz.et.al. These days, a number of applications rely heavily on wireless sensor networks.  
As a result, the research side gained importance, leading to numerous studies on wireless sensor 
networks from various perspectives.  The majority of wireless sensor network research is to 
improve target coverage in order to lower the network's energy and cost.  Target detection in 
three-dimensional space is also a primary area of study because of its numerous and redundant 
uses.  In order to express an identified heartrending objective formulation, this study introduces 
a three-dimensional rotation matrix pedestal on Clifford algebra, which will enable 
straightforward computations. Then, by resolving the heartrending objective formulation along 
with gathering data on target states like rapidity and route from every node in the association, a 
technique for identifying the route for a heartrending objective in a WSN is put forward. 
Additionally, each node's information is utilized to tell its neighbor node to begin tracking the 
target and estimating its course. It is easier to calculate the objective pathway detection utilizing 
the rotary motion mechanism and Clifford algebra [8].  
Yuan.et.al. It is shown that WSN are becoming most necessary for a variety of IoT related 
sensing applications. A cost-conscious energetic sensory scheduling paradigm for multitasking 
WSNs is proposed in this study.  Fundamentally, a assignment excellence purpose is modeled to 
show how well the associated tasks are performing, and a scheme charge purpose is created to 
measure the costs incurred by the WSNs as a result of job executions.  In order to optimize the 
scheme charge while preserving the necessary assignment characteristics, the suggested CADSS 
is further stated as an optimization issue.  Thus, a thorough job utility assessment approach for 
self-organized WSNs is established. Additionally, the CADSS is implemented into a multi-target 
tracking relevance by modeling the subsequent Cramér–Rao lower vault as the mission 
excellence purpose and a prejudiced sum of the announcement and sensory scheduling charge as 
the scheme price.  It is demonstrated that the developed CADSS is a non-convex optimization 
issue with two linked binary variables that represent the sensory and CH scheduling, respectively.  
In order to solve it efficiently, authors then provide a equivalent bowed relation method.  By 
contrasting the suggested CADSS with cutting-edge tactics, numerical findings confirm its 
efficacy [9]. 
Lyu.et.al Conventional minimal spanning trees are no longer a practical choice for path 
assortment in WSN with association malfunction uncertainty.  Since no one wants a association 
that isn't reliable most of the occasion, reliability should be prioritized over cost.  First, the top-k 
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most RST from graphs with structural uncertainty are taken into consideration while formulating 
dependable path assortment for WSNs with association malfunction uncertainties.  A collection 
of spanning trees with apex reliabilities and restricted tree weights derived from the feasible 
humanity replica are known as reliable spanning trees. The second is the proposal of two tree-
filtering algorithms: the DFS based tree-filtering algorithm and the K-MST based tree-filtering 
method.  Using both unambiguous influence criteria and contained dependability thresholds, the 
tree-filtering technique filters the contender RSTs produced by tree inventory.  Third, a novel 
edge-filtering technique is introduced, whereby search spaces are pruned and RST candidates are 
filtered using edge combinations that serve as upper limits for RST reliabilities.  Additionally, 
optimization techniques are suggested to further enhance calculations and trimming capabilities.  
Numerous tests are carried out to demonstrate the efficacy and efficiency of the suggested 
algorithms [10]. 
Verma.et.al. Wireless Sensor Networks (WSN) have recently been impacted by the Wormhole 
Attack (WA).  There are now "two" ways to troubleshoot WA: using specialist hardware or 
recording a particular pattern with additional network overhead.  In addition to requiring 
specialized hardware, tightly synced clocks, or longer processing times, some of the current 
detection methods are insecure and unable to even discover the Wormhole (WH).  Effective WH 
recognition and Optimal Path assortment for protected information Transmission in WSN were 
suggested in this article. There are two phases to the planned work: i) training and ii) testing.  
Here, the Fit Factor is used to choose a secure node based on the WSN values.  The paths are 
found aiming at the best possible collection of the best paths once the secure nodes have been 
chosen. A trained arrangement that performs attributes lessening and categorization is then used 
to test the collected data.  Finally, the non-attack data is safely sent by the MCSC.  The efficiency 
of the suggested advance for both attack discovery and data protection was demonstrated by the 
results, which were analyzed and compared to existing approaches [11]. 
Banimelhem.et.al. The subject of gathering information in wireless sensor networks (WSNs) 
with movable sinks has drawn a lot of interest lately.  Building the route that the MS will take to 
gather the information is the primary difficulty in these situations.  This research proposes an 
effective principal component analysis (PCA) based path creation technique for the mobile sink.  
Direct and multi-hop data collecting methods were used to assess the suggested method, which 
was then contrasted with another method known as the mobile-sink-based energy-efficient group 
procedure for WSN.  Simulation results have demonstrated that the suggested method 
outperforms MECA in terms of WSN performance, as measured by the standard outstanding 
power and the number of subsist nodes [12]. 
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3. Methodology 
3.1. Methodology Design 

 
Figure.01. Methodology Design 
 
Three types of transmission data were transferred: secured transmission, normal transmission, 
and priority transmission.  In organize to conserve data truthfulness and prevent information loss 
during communication, several secured transmission ideas were included in the suggested 
paradigm.  This data can be transferred using any type of active node if the information 
transmission normal transmission indicates that there is no danger involved. Three forms of data 
transfer are shown in Figure 1. All energetic nodes with normal power will be used to send this 
information, if the information transfer states that the transmitting information has a priority 
transmisison.  To preserve the integrity of the data, nodes with energy percentages below 25% 
will be avoided if the transmission is priority.  In the event that the data is transferred via secure 
transmission, which indicates that the data is of high risk, only the active node with extra than 
50% power can be utilized to send the information from source to destination. 
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3.2. Procedure 
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3.3. Comparison Parameters 
3.3.1 Average Latency 
One well-known obstacle to communication across groups of connections is association latency.  
It exhibits how extended it takes for information to travel between sets of connections.  High 
latency associations have a larger blockade or insulate than low latency networks, which counter 
fast.  The time that must pass between beginning at the source and reaching the destination is 
considered while determining the usual latency of in sequence message from the supply to the 
end node.  Reducing the delay instance as much as possible is essential. 
 
3.3.2 Packet Delivery Rate 
The entirety numeral of packets professionally conveyed to intend node that is estranged by every 
packet sent initially is known as the PDR.  To get the packet delivery rate, separate the total 
numeral of packets sent by the entirety numeral of packets productively established.  Then, to 
obtain a percentage, multiply the outcome by 100.  A typical routing system must demonstrate 
that the PDR is as elevated as is virtually feasible while still being acceptable.   
 
3.3.3 Packet Loss Rate 
The total number of packets sent less the total number of packets received over a certain time 
period is known as the packet loss rate.  Typically, network congestion or data transmission faults 
result in packet loss.  The percentage of packets lost compared to the total number transmitted is 
known as the packet loss rate. 
 
3.3.4 Energy Efficient Analysis 
Energy-efficient networking is the design, setup, and maintenance of association infrastructures 
and procedures with the goal of lowering the power usage of information centers and association 
equipment.  The productivity a gadget produces and the quantity of power it uses during 
manufacture may be compared to determine the device's energy efficiency.  The length of the 
simulation is used to estimate the power consumption of the sensory nodes.  The quantity of 
power, measured in joules, which remains in the sensory nodes following a certain numeral of 
occurrences. 
 
3.3.5 Network Life Time Analysis 
Association's "network lifetime" is the period of occasion connecting when it is deployed and 
when it stops working (for example, when a certain numeral of nodes not succeed or the 
association division occurs).  The lifespan can be defined as the entirety outstanding influence of 
all the nodes in the position of associations if generally stupendous energy stage in the set of 
associations is more noteworthy than the energy crumple in a solitary node.  The best way to 
increase energy efficiency is determined by the specification of association life span. The 
association’s life span is assessed in relation to the illustration's duration.  The set of associations 
will have more occasions to perform as intended as the sensor’s lifetime amplifies.  The 
association’s life span stays constant when the total number of nodes that have been operational 
for a given amount of time is added up.  The lifetime competence increases with the amount of 
complete zip nodes in the set of links. 
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4. Results and Discussions 
Table 01 and figure 02 illustrates the assessment involving the predictable representations with 
the already presented form for standard latency. It demonstrates that the projected representation 
is improved than the already presented method in the Average latency.    
 
Table 02 and figure 03 illustrates the assessment involving the predictable representations with 
the already presented form for PDR. It demonstrates that the projected representation is improved 
than the already presented method in the Packet Delivery Rate. 
 
Table.01. Average Latency Analysis 

 
 

 
Figure.02. Average Latency Analysis 
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Table.02. PDR Analysis 

 
 
Table 03 and figure 04 illustrates the similarity involving the predictable representations with the 
already presented form for Packet Loss Rate. It demonstrates that the projected representation is 
improved than the already presented method in the Packet Loss Rate. 
 
Table 04 and figure 05 illustrates the evaluation involving the predictable representations with 
the already presented form for power competent examination. It demonstrates that the projected 
representation is improved than the already presented method in the Energy Efficient Analysis. 

 
Figure.02. PDR Analysis 
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Table.03. PLR Analysis 

 
 

 
Figure.04. PLR Analysis 
Table.04. Energy Efficient Analysis 
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Figure.05. Energy Efficient Analysis 
 
 
Table.05. Network Lifetime Analysis 

 



ISSN:2731-538X | E-ISSN:2731-5398 
Vol. 19 No. 01 (2025) 

 

 
 
 
 

 
459  

 
Figure.06. Network Lifetime Analysis 
Table 05 and figure 06 illustrates the comparison between the projected representations with the 
already presented model for Network Life Time Analysis. It demonstrates that the projected 
representation is improved than the already presented method in the Network Life Time Analysis.  
 
5. Conclusion and Future Scope  
The research study's path selection system considers the path's dependability as well as the 
responsive character of the information that has to be conveyed from the resource to the target.  
There is a chance that some very sensitive data will be distorted or deleted through the direction-
finding process.  Every route may contain both dependable and malevolent nodes.  For highly 
susceptible information, the route with intimidating nodes current is not the finest option since 
the malevolent nodes could do undesirable equipment.  Given this, this learning suggests a 
pathway assortment approach that permits the client to ascertain the paths predicted power gain.  
Once again, the pathway that satisfies the required power gain is filtered according to its extent.  
To preserve power, a source node administers every phase of these procedures.  This thought 
conserves power while extending the network's lifespan.  In organize to attain the requisite level 
of information protection; future exertion on this research intends to extend with other pathway 
assortment models for dissimilar information communication objectives. 
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