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ABSTRACT 

Peer-to-peer (P2P) networks and overlays have gained widespread acceptance in recent years, largely due to their inherent support for dealing with scalability, 

dynamism, and heterogeneity that are common in today's network infrastructures. In this sense, the peer-to-peer overlay approach acts as a network abstraction 

layer, reducing complexity and leading to more manageable networks respecting high-level application criteria such as minimum lag or optimal power consumption. 

First, an end-to-end energy cost model for such a network is proposed, describing the energy consumed by all cross-device transmissions. The proposed system is 

then used to develop a complete energy-efficiency framework suitable for massive data transmission over private networks. The framework allows unused parts of 

the network to be shut down for a period of time to save energy.The framework is also equipped with predictive algorithms to avoid useless outages and adaptive 

dispatch management to optimize the energy used for diversion. Through network simulations, we show that under a given load and topology, the proposed 

framework can achieve 35% power savings compared to current methods without the need for a power management system. 

Keywords: Energy Efficient, Network Security, Energy Aware, Multi Path, Time Complexity. 

1. Introduction 

Recent advances in micro-electro-mechanical systems and highly integrated low-power digital electronics have led to the development of micro-sensors. 

Such sensors are usually equipped with communication and data processing capabilities. The detection circuit measures environmental conditions relative 

to the environment surrounding the sensor and converts them into electrical signals. Processing of this signal reveals some properties about objects located 

in the vicinity of the sensor and/or events that occur. Sensors send the collected data directly or through a data hub (gateway) to a command center 

(receiver), usually via a radio transmitter. 

The decrease in sensor size and cost because of this mechanical development has started interest in the conceivable utilization of enormous, dispensable, 

unattended sensor clusters. Lately, this interest has prodded serious exploration to address the cooperative capability of sensors in information assortment 

and handling, as well as the coordination and the executives of detecting exercises and information stream to collectors. The regular design for such 

helpful conveyed sensors is an organization with remote connections that can be framed impromptu between sensors. 

The frameworks organization of unattended sensor centers should basically influence the efficiency of various military and ordinary resident applications, 

similar to forefront surveillance, security, and fiasco the board. These structures cycle data accumulated from different sensors to separate events areas 

of interest. For example, in a disaster the leaders environment, helicopters can shoot endless sensors. The frameworks organization of these sensors can 

assist with rescuing undertakings by tracking down survivors, perceiving risk locales, and giving rescue bunches a prevalent diagram of the situation. 

This use of sensor associations can deal with the capability of rescue exercises, yet also ensure the security of rescue gatherings. 

2. Literature Review 

Moussa et al. Research the pertinence of existing briefest way calculations to huge true time-associated spatial organizations. Besides, the framework 

should assess the significance of considering time-subordinate edge travel times in spatial organizations for course arranging. This review demonstrates 

the way that time-subordinate most brief way calculation can decrease travel time by a normal of 36% contrasted with static briefest way calculation that 

expects consistent edge travel time. In this paper, the pertinence of existing calculations for time-subordinate most brief way calculation in genuine  

Birthere et al hub throughput of OLSRv2 is examined, specifically the advantages of utilizing a powerful most brief way (DSP) calculation for this 

directing convention. The DSP calculation is a calculation that additions or erases edges in the steering tree and figures the most brief way, which is 

additionally steady. Assessed execution in OLSRv2 with exemplary Dijkstra versus DSP, contrasting CPU time for directing calculations in enormous 

http://www.ijrpr.com/


International Journal of Research Publication and Reviews, Vol 3, no 8, pp 2001-2007, August 2022                                  2002

 

 

reproduced networks. Moreover, it shows that successive geography changes because of versatility in MANET lead to visit recalculation of the directing 

table, refreshing a couple of courses all at once. This component of MANET utilizes DSP in OLSRv2 entirely appropriate. 

Bharany et al The building blocks of these state-of-the-art techniques are identified and how they must be enhanced to ensure the correctness of time-

dependent networks. Using the adjusted composition, three effective acceleration techniques can be configured: Core-ALT Hierarchies, SHARC, and 

Contraction. Experiments on real-world data from roads and public transport networks confirm that these techniques can quickly compute shortest routes 

as a function of time.  

Ahmed et al Optimized Link State Routing (OLSR) conventions and Better Mobile Ad hoc Networks (B.A.T.M.A.N.) conventions beat Amateur Radio 

Digital Intelligence - Digital Data Mode (D-Star DD). Various boundaries were contrasted with evaluate their effect (if any) on in general great puts past 

the default settings. For this situation, with numerous hubs, the exploratory outcomes show that the upkeep information sent by the two conventions can 

adversely affect the accessible transfer speed in the channel. In this work, assessing OLSR and B.A.T.M.A.N is proposed. Utilized in D-STAR Digital 

Data (DD) mode.Qadir et al A superior SPT dynamic update calculation is proposed to tackle the above issues. The proposed calculation depends on the 

comprehension of the powerful update cycle to decrease overt repetitiveness. Just significant advantages that add to the development of another SPT will 

be thought of. Algorithmic complexity analysis and experimental results show that our algorithm is much better than any other algorithm in the literature 

Anusha Bamini et al How ARAN safeguards steering in conditions where hubs are approved to partake yet not trusted to coordinate and in conditions 

where members needn't bother with to be approved to take part. Reenactments and analyses on freely accessible ARAN executions, portrayals, and 

assessments show the way that it can actually and effectively find secure courses in specially appointed networks. ARAN is a basic convention that 

doesn't need a ton of additional work by hubs inside the group. 

3. Problem Description 

For networks with large numbers of mobile nodes and dynamically changing topologies, formal routing cannot provide continuous connectivity for 

efficient routing decisions. Parts of this approach apply to application-specific environmental and condition fixes. To provide efficient routing, 

transmission must continue to be more secure even under the worst mobility and power conditions. In order to establish a path, the path-connecting nodes 

must perform a shortest path algorithm to the destination node according to their power level and congestion state. Therefore, the identification of the 

shortest path of communication must satisfy the rules of end-to-end connectivity, high-capacity links, reliable media, and symmetric links. The goal is to 

reduce latency with minimal power consumption to extend the lifetime of the network. Various methods are reviewed in the literature and their 

performance is investigated for further improved and more robust shortest path detection. There are a number of identified issues that remain open and 

need to be addressed through this work. these are, 

(i). Robust shortest path: In any network situation, a path must exist and must always be the shortest. This means that in the event of a failure, the 

network must be provided with some shortest alternative path to tolerate loss. 

(ii). Low Propagation Delay: The path must support less delay, so some identification of traffic and congestion is required using the shortest path 

algorithm. 

(iii). Loop-free paths: Repeating the same node over and over in a path indicates that a loop has occurred in the network and leads to its lifetime 

degradation. Therefore, it must be removed. 

(iv). Dynamic management of routing changes: It is also necessary to maintain sudden changes in routing. 

(v). Using Dijkstra's Shortest Path: The lowest cost from origin to destination must be consistently maintained for effective communication. 

4. Methodology 

4.1. Protocol Description 

Usually routes are represented in a table that specifies the path of messages between two nodes. Setting routes for sensor data can be performed in a 

central node that knows the network topology, e.g. the gateway, or distributed among the sensors themselves. Both centralized and distributed routing 

requires maintenance of the routing table every time the network topology changes.  

The typical operation of the network Consists of two alternating cycles: data cycle and routing cycle. During the data cycle, the nodes sensing the target 

send their data to the gateway. During the routing cycle, the state of each node in the network is determined by the gateway and the nodes are then 

informed about their newly assigned states and how to route the data. 

A. A Constrained Shortest-Path Routing Protocol 

In the new algorithm, we use the distance between any two nodes as an estimate for the transmission power required to send a packet between the two 

nodes and the propagation delay between them. The transmission energy required to send a bit has been found to have a distance dependence which is 

well modelled by  1
𝑑𝑛⁄  . Where d is the distance between the transmitter and the receiver antennas and the exponent n is determined from field 

measurements and the particular system at hand. Moreover, the propagation delay is directly proportional to the distance and related to it with the speed 

of signal propagation in the wireless medium. 
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B. Rerouting Decision 

This model is used to determine when to perform rerouting. However, the model needs to be refreshed periodically to correct any deviation from the 

actual levels of the nodes’ battery. Thus, the decision of the gateway to perform rerouting is based on the following three criteria: 

1. Sensor reorganization: The gateway may perform rerouting if an event happens that requires the reselection of active sensors. 

2. Nodes’ Battery Energy Level: The gateway may perform rerouting if the battery Level of any active node drops to a certain level. 

3. Energy Model Adjustment: Rerouting can also occur after receiving an updated status from the sensors. Changes to the energy model might 

affect the optimality of the current routes, and thus new routes have to be generated. 

C. MAC Layer Protocol 

Although the proposed algorithm is independent of the MAC layer protocol, choosing an energy-aware MAC layer protocol may add to the energy 

efficiency. Existing MAC layer protocols can be divided into two groups: contention-based and contention-free. Contention-based techniques are very 

efficient when the network load is low, however, the’ cannot provide stability under heavy network loads. Moreover, stations prevent each other from 

taking control of’ the channel due to contention which makes the average delay increases rapidly and wastes the scarce energy resources.  

4.2. Energy Efficient Adaptive Multipath Routing Algorithm  

The path selection based EERA scheme is the residual energy from adjacent nodes. The node with the largest remaining energy is selected to send the 

information to the sink node or base station.  

The energy-saving routing algorithm works as follows. The steps to initialize the parameters are, 

Step 1 Configure a network with n nodes. 

Step 2 is to select a node as the source node. 

Step 3 select a set of nodes from n other than s as target nodes. 

Step 4 Configure the delay parameters of the channel. 

Step 5 Initialize the packet type with parameters such as hop count, path, and energy. 

Step 6 by assumption, the connection is unidirectional. 

Step 7 finally, two different types of doors are used for entry and exit. 

Step 8 The packets in step 8 are initialized with 0 hops and power = 0.0 mw. 

5.Experimental Result And Discussion  

5.1. Routing Set-Up Phase 

The operation of this stage consists of three steps: the first step is to divide the nodes into mutually exclusive subsets, each node is randomly added to 

any subset, the second step is to determine the minimum number of hops for each node, and the last step is for any child Each node in the set builds a 

minimum hop routing path for the connection. 

The detailed process is described as follows: 

Step 1: Nodes are divided into mutually exclusive subsets. 

Step 2: Determining the minimal hop count for each node. 

Step 3: Constructing the connected minimal hop count routing path. 

Toward the finish of stage 3, a few hubs are planned into various subsets, and the individuals from all subsets are not fundamentally unrelated. Moreover, 

in any subset, every part is ensured to find a steering way with the least association bounces. 

5.2. Simulation Results 

An energy-proficient steering calculation utilizing the briefest way is utilized to endure the energy issue of the proposed framework. To gauge network 

inclusion, the whole region was partitioned into different little round patches with a range of 1 m. The level of inclusion of a fix is approximated by 

estimating the quantity of hubs covering the focal point of the fix. That is, a fix is covered when its middle is covered by something like one sensor hub. 

In the accompanying analyses, every calculation was run multiple times to get more solid outcomes. For each investigation, 10 distinct irregular 

organization geographies were produced. The reenactment results are plotted with 95% certainty spans utilizing the mean got from these organizations. 
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The lower the worth of the calculation delay/information move delay and the quantity of dynamic hubs, the higher the worth of the parcel conveyance 

rate, it is more productive to demonstrate that the calculation. What's more, the calculation additionally needs to guarantee adequate organization inclusion 

5.3. Performance Metrics 

Node power consumption (Ea): Node power consumption measures the average power consumed by a node to transmit packets from source to receiver. 

The same metric is used to determine the energy efficiency level of the WSN. The calculation is as follows: 

𝐸𝑓 =  𝐸𝑠𝑒𝑛𝑑[(2ℎ𝑒𝑎𝑑𝑒𝑟 + 2𝑎𝑑𝑑𝑟𝑒𝑠𝑠)𝑋 4] + 𝐸𝑟𝑒𝑐𝑒𝑖𝑣𝑒[(𝑝𝑙 + 2)𝑋4] 

Ef   = Energy Find 

Esend = Energy taken for send the data 

Ereceive= Energy taken for receive the data 

Pl = path length of the node 

5.4. Results 

Under power constraints, it is critical for sensor nodes to minimize power consumption in radio communications. 

For Document Accuracy: 

Table 1 - Simulation Results for documents 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From the outcomes displayed in Table 9.2, it tends to be seen that the hub power utilization of our versatile multipath steering is lower than different 

plans. Flooding is the most costly convention in light of the fact that the quantity of jumps will in general increment as hub thickness increments. 

Designated Diffusion for extra buffs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 - Node Energy Consumption for Documents 

Graph 9. Figure 1 shows the linear power increase as the network becomes denser, as both directed broadcast and multipath algorithms involve more 

sensor nodes. 

No. of Nodes Flooding 

Time in sec 

Directed diffusion 

Time in sec 

Shortest Path Routing 

Time in sec 

50 0.513 0.354 0.211 

100 0.414 0.421 0.257 

150 0.654 0.452 0.354 

200 0.638 0.532 0.352 

250 0.761 0.698 0.301 

300 0.801 0.612 0.278 
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Table 2 - Simulation Results for images 

No. of Nodes Flooding 

Time in sec 

Directed diffusion 

Time in sec 

Shortest Path Routing 

Time in sec 

50 0.991 0.910 0.891 

100 0.981 0.981 0.811 

150 1.181 0.991 0.652 

200 1.514 1.201 1.001 

250 1.413 1.116 1.116 

300 1.831 1.761 1.531 

 

As can be seen from the image accuracy results shown in Table 9.3, the shortest path routing algorithm has lower energy compared to the flooding and 

directed diffusion processes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2 - Node Energy Consumption for Images 

In fig 2.  Illustrates the power consumption accuracy of the shortest path method. Compared to the other two methods, the shortest path method is to split 

the packets and send them to different paths. So the accuracy of the system is very high. 

Table 3 - Simulation Results for .Exe files 

 

No. of Nodes 
Flooding 

Time in sec 

Directed diffusion 

Time in sec 

Shortest Path Routing 

Time in sec 

50 0.910 0.899 0.891 

100 0.981 0.941 0.766 

150 0.991 0.917 0.614 

200 1.201 0.902 0.871 

250 1.116 1.003 0.932 

300 1.761 1.482 0.918 

As can be seen from the image accuracy results shown in Table 9.4, the shortest path routing algorithm consumes the least power compared to flooding 

and directed broadcast. 
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Fig. 3 - Node Energy Consumption for Executable Files 

6. Conclusion  

Improving typical single-path routing algorithms for evolving wireless network systems is a challenging and daunting field. Although the algorithm may 

seem complex, there may be a large number of variations and alternative factors that can significantly affect the results. Node location, transmit power, 

event location, gateway location, node data storage, node data update; all of these points can be very relevant and can greatly affect the outcome of the 

system if not properly considered. For our simulations, treating a node as "unintelligent" and only knowing the parent node it is assigned to communicate 

with is an important factor in determining an efficient algorithm that fits this WSN reality. For this reason, the complexity of the coding has greatly 

increased, and more considerations have arisen. The result is DMA and multipath algorithms; both are proposed as tools to improve energy distribution 

given the limited knowledge of sensor nodes. Unfortunately, every algorithm has its performance issues, and none of them produce particularly favourable 

results. DMA looks reasonable, but in reality it is too similar to Dijkstra's current algorithm. The multipath algorithm suffers from assumptions inherent 

in Dijkstra's algorithm that prevent it from being correctly used in the case of alternate paths. Instead, the algorithm suffers from lengthy paths and failed 

connections. There are many plausible and mathematically sound proposals that can fail when implemented or simulated. High variability and a large 

number of factors make the system prone to instability. Therefore, the optimization algorithm needs to take all of these factors into consideration properly 

and requires extensive simulations to ensure success. 
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