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Abstract 

Wireless sensor networks have been a big promise during the last few years, 

but a lack of real applications makes difficult the establishment of this 

technology. Monitoring the environment in collection and sending data is 

considered to be a ridiculous task. To solve this problem, RAF based Energy 

Efficient Routing and Environment Monitoring via Mobile Sensors is 

proposed in Mobile Wireless Sensor Networks. In RAF-EERM, the relay node 

is elected according to the Relay Aware Factor. The Relay Aware Factor is 

estimated by knowledge of link weight and residual energy. The relay factor 

helps in monitoring the environment and keeps on updating the weather 

conditions of the environment. The experimental results prove that RAF-

EERM increases in packet delivery rate, reduces both delay and energy 

consumption, prolongs the function lifetime and guarantees high Quality of 

Service in WSN. 

Index Terms: Environment Monitoring, Relay Aware Factor, Link Weight, 

Energy, Mobility, Wireless Sensor Networks 

 

1. INTRODUCTION 

Wireless Sensor Networks (WSNs) play a vital role in today’s real world applications. 

In a typical WSN, sensor nodes are used for sensing, transmitting, and data 

processing. Sensor nodes can be used in many industrial, agricultural applications, 

military such as environmental monitoring, traffic monitoring, transportation, 

battlefield surveillance, and smart offices. The design of energy efficient protocols for 

WSNs is an important issue in most applications where the deployed motes are 

powered by batteries that cannot be easily recharged [1]. In Velocity Energy-efficient 

and Link-aware Cluster Tree (VELCT) [2], the problems of coverage distance, 

mobility, delay, traffic, tree intensity and end-to-end connection are mitigated 

effectively. VELCT constructs the Data Collection Tree (DCT) based on the Cluster 
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Head location. The designed VELCT scheme minimizes the energy exploitation, 

delay and traffic in CH by handling the DCT. The VELCT algorithm constructs a 

simple tree structure, thereby reducing the energy consumption of the CH and avoids 

frequent cluster formation. Inappropriately designed clustering algorithms can cause 

sensor nodes to become lonely from CHs. Such lonely nodes transmit the data to sink 

by utilizing overload amount of energy. Regional Energy Aware Clustering with 

Isolated Nodes (REAC-IN) scheme [3] was used to prolong the network lifetime in 

WSNs. In this scheme, the CHs are selected based on weight. Weight is calculated 

according to the residual energy of each sensor node and the regional average energy 

of all sensors nodes.  

Energy-efficient spectrum sensing [4] estimates the state of a general linear dynamic 

system, and makes an optimization problem that reduced the sensor energy 

consumption in the network. Toward energy-efficient trust system through watchdog 

optimization methods [5] minimizes the energy cost of watchdog utilization and keeps 

the trust accuracy and robustness in the network. Chain Routing with Even Energy 

Consumption (CREEC) [6] was designed to ensure even average energy consumption 

in the network. CREEC use a single near-optimal Hamiltonian circuit method to 

reduce the topology reconfiguration. The optimal scheduling technique was used to 

maximize the network lifetime in the network. Energy Harvesting (EH) [7] technique 

was used to maximize the average long-term aggregate utility of the packets received 

at the Fusion Center (FC). This scheme provides large battery capacity. Figure 1 

explains the monitoring done in the environment via mobile sensors. 

 

Fig.1 Monitoring via mobile Sensors in Environment 

 

Energy-Efficient and Reliable Routing Scheme [8] improve the lifetime and 

throughput. This reliable routing scheme consists of hierarchical and cluster. This 

scheme obtains better energy efficiency and to provide connectivity to the nodes. 

Opportunistic routing algorithm for relay node selection focuses on reducing energy 

consumption and increasing network lifetime in WSNs. Energy Saving via 

Opportunistic Routing (ENS_OR) algorithm was designed to make certain least 

power cost during data relay and protect the nodes with relatively low remaining 

energy. ENS_OR can significantly improve the network performance on energy 

saving and wireless connectivity [9]. Minimum Variance Distortionless Precoder 
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(MVDP) scheme [10] estimates a vector parameter in a coherent multiple access 

channel based Multiple Input Multiple Output (MIMO) WSN. The MVDP gives the 

optimal minimum variance distortion less parameter which estimate the fusion center 

without the necessity of any receives processing. An efficient data gathering scheme 

[11] guarantees the Quality of Service (QoS) as well as optimizes both the network 

performance and reliability. This scheme reduces the energy utilization and increase 

the network lifetime in the hotspot area. 

Establishing Stable and Reliable Routes (E-STAR) in heterogeneous WSN [12] 

provide trust-based and energy-aware routing protocol. The trust system measures the 

nodes capability and reliability. The public-key certificates are used to make routing 

decisions and trusted nodes have adequate energy to reduce the probability of 

breaking the route and increase the route stability. Tree Cluster Based Data Gathering 

Algorithm (TCBDGA) [13] for WSNs with a mobile sink introduced the weight-

based tree-construction method. The weight-based tree-construction method 

constructed trees defined as Rendezvous Points (RPs). In addition, special nodes 

called Sub Rendezvous Points (SRPs) are elected according to their traffic load and 

hops to root nodes. TCBDGA is used to minimize the energy utilization, prolong the 

network lifetime, and alleviate the hotspot problem in the network. 

The rest of the article is structured as follows. Section II presents Relay Aware Factor 

based Energy Efficient Routing Method (RAF-EERM) in Mobile Wireless Sensor 

Network. Section III provides simulations results of proposed method. Finally section 

V concludes the paper. 

 

2. PROPOSED METHOD 

WSN consists of number of sensor nodes that have lack of energy, inadequate 

capabilities to work out, intercommunicate, and store data. In order to gain the least 

energy utilization during data transmission in total network, “Relay Aware Factor 

based Energy Efficient Routing Method (RAF-EERM) is established in Mobile 

Wireless Sensor Network”. In this scheme, the relay node is elected based on the 

Relay Aware Factor. The Relay Aware Factor is estimated by sensor node residual 

energy and link weight. In this scheme, the sensor network is build by a graph G = (V, 

E), where V is a set of mobile sensor nodes vertices and E is a set of links among 

nodes. Mobile Sensor node have different transmission power depending upon the 

distance to its recipient. The distance among the source and destination can be 

calculated based on the Received Signal Strength (RSS). 

The necessity of monitoring production processes and environmental parameters has 

become an essential task for the industrial community. The solution proposed in this 

text is an environmental monitoring system based on WSN. This can be problematic 

for real applications, especially in the area of environmental monitoring where many 

factors, such as harsh weather conditions, can greatly influence the performance of 

such a network, while reliable delivery and high-quality measurements are required. 
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The source transmits the m-bit message over distance d and is defined as follows: 

_ _( , ) ( ) ( , )Tr Tr elec Tr ampE m d E m E m d                  (1) 

where elec  is the energy consumption of sensor node and amp is its energy dissolute 

in the broadcast amplifier. d is the distance between sender and receiver also TrE  

denotes the energy consumption to transmit a m-bit message in a distance d . 

The energy utilization of destination can be computed as follows: 

_( ) ( )R R elecE m E m
                              (2)

 

( )R elecE m mE  

Where elecE is a preset energy rate used for transmitting 1-bit data. 

The average energy of node j and k is defined in (3). 
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nRE Residual Energy of node j 

hNumber of neighbor nodes 

 
 

Fig.2 Example scenario of RAF-EERM 

 

 

At time t, the link weight between the node j and k is calculated as follows 
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( , )d j k  distance between node j and k 

, ( )j kT t  data flow of the edge among node j and k 

Here, the link weight represents the Transmission Ability of the node. The Relay 

Aware Factor of the transmission link among the node j and k is given by 
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Where  

1  
                      (6)

 

Link weight and Energy of node calculates the RAF. In figure 2, the route from 

source to destination is 1-2-6-8 but the node 2 has not reached the node 8. The reason 

being, the node 6 is died due to the least amount of residual energy. Therefore, the 

proposed scheme discovers the new route based on the link weight and residual 

energy. Here, the new route is 1-2-5-8 and the source node reaches the destination 8. 

The figure 3 demonstrate the source transmit the data to the RAF node in the network. 

 

 

Fig.3 Flowchart of the RAF-EERM scheme 
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Algorithm 

1. Input Source S, Destination D, Neighbor node N 

2. Output Relay Aware Factor node 

3. Begin Procedure 

4. While S not reaches the D do 

5.  Gather N neighbors 

6.  For each neighbor do 

7.  Check Node residual Energy and Link Weight 

7.  Check RAF 

8.  Compute neighbor node RAF  

10.  Choose highest RAF node is a relay node goto (4) 

11.  Else  

12.   Source select next near node N goto (4)  

14. End Procedure   

 

SIMULATION ANALYSIS  

This section reports functions of the RAF-EERM conducted using the Network 

simulator (NS2). The nodes have to be configured as mobile nodes by using the node-

config command in NS2. The parameters used for the simulation of the RAF-EERM 

are tabulated in table1. 

Table 1. Simulation parameters of RAF-EERM 

Parameter Value 

Channel Type Wireless Channel 

Simulation Time 50 s 

Node Numbers 50 

Traffic model CBR 

Antenna Model Omni Antenna 

Network size 1000×600 

Transmission range 250m 

Mobility Model Random way point 

 

The traffic is handled using the traffic model CBR. The radio waves are propagated 

by using the propagation model two ray ground. All the nodes receive the signal from 
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all direction by using the Omni directional antenna. The performance of the RAF-

EERM is evaluated by the parameters packet delivery rate, packet loss rate, average 

delay, throughput and residual energy. 

The figure 4 reports that the packet delivery rate of existing scheme E-STAR and 

proposed scheme RAF-EERM. The RAF-EERM is larger than the E-STAR because 

of proposed scheme transmit the data through best transmission ability nodes.  

 

 

Fig. 4 Packet Delivery Rate of RAF-EERM and E-STAR 

 

 

Fig. 5 Packet Loss Rate of RAF-EERM and E-STAR  
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The figure 5 shows the packet loss rate of the RAF-EERM and E-STAR. RAF-EERM 

is lesser than the E-STAR protocol owing to RAF-EERM protocol route node elected 

depend on node link weigh as a result, RAF-EERM minimized the link breakage 

while data transmission in the network.   

 

Fig. 6 Delay of RAF-EERM and E-STAR   

 

Figure 6 demonstrate that the delay of RAF-EERM and E-STAR. The average delay 

of the E-STAR is larger than the RAF-EERM indicating the improved performance of 

the RAF-EERM protocol. In RAF-EERM, the next node selection based on the relay 

aware factor therefore the delay rate is minimized in the network.   

 

Fig.7 Throughput of E-STAR and RAF-EERM 
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The figure 7 shows the performance of throughput of RAF-EERM and E-STAR 

protocols. The throughput of the E-STAR is lesser than the RAF-EERM. It represents 

the increase in efficiency of the RAF-EERM protocol in the network.  

 

 

Fig. 8 Residual Energy of E-STAR and RAF-EERM 

 

Figure 8 shows  the comparision among the residual energy of the RAF-EERM and E-

STAR. The energy consumption of  RAF-EERM is lower than E-STAR because of 

the relay node selection based on the residual energy hence improve the network 

lifetime.  

 

CONCLUSION: 

Owing to the inadequate energy and transmission ability of sensor nodes, it appears 

mainly significant to propose Relay Aware Factor based Energy Efficient Routing 

Method in Mobile WSNs. In RAF-EERM, the relay node is elected according to the 

Relay Aware Factor. The Relay Aware Factor is measured by the residual energy and 

link weight. This scheme gets better relay selection and solves the node death problem 

due to energy. This scheme detects and monitors the environment for every periodic 

time and updates the information. The weather conditions are therefore be monitored 

and the information is updated in the network. The simulation results demonstrate that 

the performance of RAF-EERM reduce the energy utilization, guarantees quality of 

Service, and prolong the network lifetime in the network. 
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