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Abstract 
 

Ad hoc systems are characterized as non-infrastructure self-configuring 

networks consisting of portable devices, and wireless sensor networks 

(WSNs) are a form of sensor networks in which machines are wirelessly 

distributed sensor nodes. Their compact size and energy consumption enable 

a number of distinct nodes to be deployed in the field, all suitable for ad hoc 

connectivity and multi-hoc networking. While the majority of traditional 

research work relies on resource management and security concerns, energy-

efficient routing mechanisms do not rely on them. We're designing an 

energy-efficient, conservative wireless sensor network protocol. 

Conservation of resources can be achieved by monitoring each node 's 

transmission capacity. Simulation results show that proposed energy 

conservative protocol outperforms the traditional protocols in terms of 

transmission power. 
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1 Introduction 

 

The Wireless Sensor Network (WSN) study is now increasing due to the 

development of embedded systems and wireless technology. WSN 's got in 

our world, culture, locality, business, home and even beyond, various apps. It 

provides new roots of feelings, comfort and ease in the work and social life. 

Hundreds of thousands of low-cost sensor nodes are part of the Wireless 

Sensor Network Shyamala et al. [15]. There are restrictions on a sensor node, 

such as storage, electricity, restricted processing and transmission capacity 

Kumar et al.[4,5]. Physical environmental conditions, such as temperature, 

pressure, motion, fire, humidity and many more, are controlled by the sensor 

node Ramprabu et al. [14-15]. WSN is used for tracking, surveillance, 

control, healthcare, disaster relief; identification of events, ecosystem 

mapping, smart building, etc Yadav et al. [13]. Figure 1 depicts the wireless 

sensor network. 

 

 
 

Figure 1 Wireless sensor network architecture 
 

Sensor nodes are called micro processing equipment, each rigged with a 

minimal hardware capacity processor and a wireless transmitter receiver. It 

will be the construction material for sensor networks. To gather the data from 

the sensing region with move the information to the sink, the sensor nodes 

will collide. It is powered by a battery and, in most instances; it is not 

possible to recharge the sensor nodes. A sensor node uses more energy 

during data transmission and is used to develop an energy-efficient wireless 

sensor network routing scheme Al-Awamry et al.[1]; Sangeetha et al.[10-12]. 

To gather the data from the sensing region with move the information to the 

sink, the sensor nodes will collude. It is powered by a rechargeable as well as 

it is not possible to renew the sensor nodes in most cases. A sensor node uses 

more energy during data transmission and is 
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used to develop an energy-efficient wireless sensor network routing scheme 

Chaudhary et al.[2]; Sangeetha[10-12]. 

The improvement of energy proficient protocols in WSN has recently 

been highlighted. In general, they are based on a system to turn off their 

radio transceivers if they do not engage in contact. They also concentrate 

primarily on how to maximise energy efficiency without taking full 

advantage of the possible synergies of interaction between different 

layers.The most important aim of all this effort is to investigate the 

performance and efficiency of WSNs. To this end, we will focus the original 

research on the following subject, followed by the discussion above: energy 

efficiency Kumari et al.[4,5]. Based on the inherent characteristics of WSNs, 

the research problems related to the topics will be explored and we plan to 

suggest solutions when paying attention to the selection of nominated WSN 

applications operating in extreme environments. With this introduction, 

Section 2 shows the related study, Section 3 explains the system model 

followed through simulation outcomes in Section 4 and conclusion in Section 

5. 

 

2 Background Study  

 

Some strategies can be used in the routing protocol to maximise energy 

efficiency and network lifespan. There are a few energy conservation 

approaches mentioned. The sensor node energy model in any routing 

protocol will enhance the efficiency of the network. An appropriately defined 

energy model will give each node a better estimate of the remaining energy. 

This makes tracking simple and clear. The model will maximise the lifespan 

of the network with comprehensive vision and right approach. The data can 

reach the transceiver without any intervention with the routing protocol. In a 

congestion-free environment, the protocol must ensure that each node 

communicates. Otherwise, it could contribute to the re-transmission of data 

that directly affects the network's energy efficiency Mehta et al. [6]. 

In communication systems, the full amount of energy is absorbed by the 

sensor node. The discovery and preservation of routes involves several 

control packets transmitted between sensor nodes in the routing protocol for 

neighbouring information. The routing protocol must limit the unwanted 

flow of network control packets. The total consumption of energy can also be 

influenced by the size of the control packet. In comparison to multi-hop 

communication, direct data transmission often requires more resources. The 

sensor node has to optimise the radio transmission power in direct 

interaction, which significantly increases the energy consumption at each 

node. In order to achieve energy efficiency, the routing protocol must solve 

that problem Rani et al.[9]. 

Residual energy awareness plays a critical role in the distributed 

environment in which each sensor node has to handle itself. Each node 

determines its residual energy by the use of an energy model. The load  
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between the sensor nodes must be handled by the routing protocol in such a 

way that more operations should be allocated to an energy-rich node and the 

workload of nodes with less residual energy should be reduced. Energy-

efficiency is increased by the proper load balancing process.WSN is a multi-

hop network through which the data via the intermediate nodes can reach the 

destination. In general, it is noticed during implementation that the next relay 

nodes accessible are often in near proximity to the sender node. The 

transmission power can therefore be re-adjusted utilizing the Received Signal 

Strength Indicator ( RSSI) instead of transmitting the data with full power. 

This method can reduce the consumption of power as well as helps to enlarge 

the lifespan of the network Mukherjee et al.[8]. 

Designing energy efficient sensors is the best way of thinking about 

improving the energy efficiency of WSNs. Some attempts have been made to 

enlarge the energy effectiveness of the routing protocols itself, in parallel 

with improvement in sensor hardware. The decentralized position-based 

routing system, for instance, aims to minimise the energy consumed for data 

packet routing, but the downside is that location data is provided. A basic 

local optimization strategy implemented at each node ensures excellent 

accessibility of the existing system and achieves the global lowest energy 

solution for static networks, given any number of distributed unequally nodes 

over a region. This protocol is self-reconfiguring because of its localised 

existence More et al.[7]. 

Effective Minimum-Cost Bandwidth-Constrained Routing (EMCBCR) is 

configured to pick the paths and the respective power levels in order to 

optimise the time before the node resources drain out. EMCBCR is local and 

open to distributed execution. The problem can be reduced to a flow rate 

problem with node resources if there is a single energy level, and the 

algorithms converge to the optimal solution. The feasible lifetime is close to 

the optimum most of the time if there are various power levels Sangeetha et 

al. [10-12]. For low cost routing in WSNs, EMCBCR is an easy, scalable and 

effective approach. In fact, the term typical number refers to the maximum 

lifespan of the network, accomplished by selecting the maximum energy 

backup route that is not exactly that of a minimum energy cost route. Sensor 

nodes are devices battery - operated, so they have little energy. During data 

processing, an important quantity of energy is consumed. In addition, during 

the route detection as well as its maintenance stage, a considerable amount of 

energy is consumed Kanthavel et al.[3]. The lifespan of the network directly 

depends on each node's total energy consumption. If the energy of a sensor 

node reaches below a certain amount, it will become non-functional and 

affect the network's performance. Therefore, balancing the resources of the 

sensor nodes to optimise the network lifetime is a major confront for a 

routing protocol designer. 
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3 Proposed System 
 

The routing mechanisms, along with the program and design 

specifications, have taken the special shortcomings of WSNs into account. 

As energy constraints as well as rapid changes in node status reason regular 

along with inconsistent topological transforms, the task of finding and 

previously identified in WSNs is nontrivial. Routing strategies suggested in 

the literature for WSNs use few well-known routing tactics and tactics 

unique to WSNs to reduce energy consumption, such as data aggregation as 

well as in-network processing, clustering, assignment of dissimilar node 

functions, in addition to data-centric approaches. Therefore, proposed energy 

conservative protocol enhances energy effectiveness in WSN.   

 

3.1 Node Deployment 
 

Node deployment in WSNs is application reliant as well as it can be both 

deterministic or randomised. In deterministic installation, the sensors are 

physically positioned as well as information is routed along prearranged 

paths. The sensor nodes are, however, distributed randomly in random node 

deployment, generating an ad hoc routing framework. Nodes are arbitrarily 

deployed in the suggested simulation model. Due to energy and bandwidth 

constraints, communications between sensors are usually within a short 

range; thus, a route is most likely to consist of several hops. For 150 m and 

300 m, the range of contact is checked. 

 

3.2 Packet Transmission 
 

There are several nodes on the multi-hop wireless network. A packet 

should be effectively sent across multiple nodes to its target. 

Communications are feasible if there is a direct or indirect connexion 

between the source nodes to the destination through several relay node.The 

multi-hop wireless network is actually described as a graph here. The 

vertices are all denoted as nodes and the edges are contact connexions. The 

two nodes are therefore conversed as if the edge among the corresponding 

vertices exists. 100 and 200 nodes are deployed for packet transmission in 

the proposed simulation setting. 

 

3.3 Proposed Algorithm 
 

INPUT: 

N be the number of nodes 

Nodes are located in X, Y axis 

M is a minimum power  
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P is possible pair of nodes 

C is cluster 

S is sorted list  

OUTPUT:  

Average transmit power 

BEGIN 

Initialize distance D as 0 

M=k*D between X and Y axis  

Where k>0 

Nodes N set as 100 and 200 

Calculate Euclidean distance E 

Arrange nodes based on  E and store in S  

return C 

For each cluster 

Select P 

If cluster of both P are dissimilar then 

Assign P(x) and P(y) to D 

Combine the clusters Until C is 1 

End For 

AverageTransmitPower(M,P,k,S) 

End 

AverageTransmitPower (M,C,D,S) 

Begin 

For each node in C 

Organize the set S in descending order based on D 

Estimate M for each node and evaluate with the power level of each 

node 

Assign minimum power needed for transmission among nodes 

End 

Algorithm Description 

Here the input N is number of nodes, Nodes are located in X, Y axis, M is 

a minimum power,  P is possible pair of nodes, C is cluster and S is sorted list. 

Output is Average transmit power. 

At first Initialize distance D as 0, make M=k*D between X and Y axis 

Where k the value of k is greater than zero then set Nodes N set as 100 and 200 

and  Calculate Euclidean distance E. Finally arrange nodes based on  E and 

store in S. Return Cluster c value. 

For each cluster first Select P and check the condition If cluster of both P 

are dissimilar then Assign P(x) and P(y) to D and Combine the clusters Until 

C is 1 till the loop. Then calculate the Average Transmit Power (M,P,k,S).  

At last Begin with each node in C, Organize the set S in descending order 

based on D and Estimate M for each node and evaluate with the power level 

of each node finally Assign minimum power needed for transmission among 

nodes. 
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4 System Description 
  

 Using the Network Simulator 2 (NS2) and Tool Command Language 

(TCL) / C++ library, the heterogeneous mobile ad hoc network for proposed 

approaches is simulated. In the simulation aspect, a mobility model like node 

configuration, random topology, and communication model is the key 

component in the design of a mobile ad hoc network. The mobility of a node 

from a location to another location can be set using the keyword ―setdest‖ in 

TCL script. The node’s target location specifications include x-coordinate, y-

coordinate along with the speed. Nodes are configured with the components 

of the channel, radio propagation model, networking interface, ad hoc routing 

protocol, Medium Access Control (MAC) protocol, interface queue, 

topography object, link layer, as well as antenna type. In a dynamic 

environment, the neighbors of every node contrast by the site of that 

meticulous node.  

 Nodes in the ad-hoc network communicate utilizing a communiqué 

model. The simulation area for the movement of mobile nodes is confined to 

an area of 500m X 500m by the pause time of 3 seconds. Data transmission 

is established among nodes utilizing the user datagram protocol agent. These 

intermediate routers forward the packets to their destination.  

 
4 Simulation Results 
To estimate the recital of the suggested network in a realistic scenario, the 

following parameters are set for simulation which is shown in Table 1.  

 
Table 1 Simulation Parameters 

 

Parameter Value 

Communication range 150 m and 300 m 

Channel Wireless 

Maximum network size 100 nodes and 200 

nodes 

Antenna Omni-directional 

Length of data message  1000 bits 

Transmission rate  1 MHz 

Role of nodes Source, Relay 

Packet size 100 bytes 
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Table 2 Comparison Transmit power Existing Flat Vs proposed EEC 

 

Average transmit power 

No of 

nodes 

 

Density 

 

0.4 

 

0.8 

 

1.2 

 

1.6 

 

2 

 

2.4 

 

2.8 

100 Proposed 

EEC Protocol 

 

20 

 

17.2 

 

14.3 

 

11 

 

9 

 

8.6 

 

6 

Traditional 

Flat Routing 

Protocol 

 

26 

 

26.5 

 

28 

 

27.3 

 

27 

 

26.8 

 

28.2 

200 Proposed 

EEC Protocol 

 

41.3 

 

34.6 

 

30.2 

 

23.7 

 

20 

 

18.2 

 

13.2 

Traditional 

Flat Routing 

Protocol 

 

42 

 

52.3 

 

54 

 

54.8 

 

53.9 

 

52 

 

56.1 

 
Figure 2 Average Transmission Power - Proposed EEC Vs Conventional Flat  

 

 Table 2 and Figure 2 depicts the comparison analysis of average transmit 

power between existing flat routing protocol and proposed effective energy 

conservative protocol. Lastly using through simulations as well as 

investigational outcomes, the various aspects of the proposed routing 

algorithm are examined and performances are analyzed. It is also witnessed  
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that the suggested systems outperform existing flat routing protocols in 

termsof average transmission power. 

 

5 Conclusion 
  

 Any of the nodes with overlapping sensing areas may be switched off 

using a coverage optimization protocol in order to decrease energy 

consumption in the WSN. In order to be useful for WSNs, the most critical 

aspect of a routing protocol is the energy usage and extension of the lifetime 

of the network.Relevant and sensitive information must be supplied to the 

sink in a multi-hop and energy-efficient manner in most wireless sensor 

network (WSN) applications. Therefore, this work proposed an efficient 

energy conservative protocol which outperforms the traditional flat energy 

efficient routing protocol in terms of average transmission power. 
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