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Abstract— There are number of  energy efficient techniques used to enhance the network life time one of them is gateway 

based energy-efficient routing protocol (M-GEAR) this protocol is based on the node which is rechargeable and divides 

network into four logical regions on the basis of the location from the Sink. In this paper we use the Enhanced gateway based 

energy-efficient technique which works on the basis of multilevel multihop technique with CHs and gateway nodes  in region 2 

and region 3 and the selection of the cluster heads in these region is based on the energy concept, which improves the network 

life time by minimizing the data loss and cluster failure. 
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I.  INTRODUCTION  

The gateway based energy-efficient routing protocol (M-

GEAR) for Wireless Sensor Networks (WSNs) divides the 

sensor nodes into four logical regions on the basis of their 

location in the sensing area and location from the Sink. The 

gateway node which is a rechargeable node and is placed at 

the centre of the sensing area in between region 2 and region 

3[1]. The communication between the nodes and the base 

station is based on the predefined distance threshold, If the 

distance of a sensor node from BS or gateway is less than 

predefined distance threshold, then such node communicates  

direct with the base station otherwise it divide the rest of 

nodes into two equal regions whose distance is beyond the 

threshold distance. The communication between region 2 and 

region 3 with BS is done by selecting the cluster heads. 

These CHs are selected on the basis of a probability. This 

probability based selection does not focus on the energy of 

the node which is to be selected as CH, the CH selected may 

be have less energy and there is no concept of distance base 

selection, this paper presents all the energy efficient 

techniques used for (M-GEAR). 

In this work we propose a homogeneous model with N 

sensors deployed randomly in a network area and the use an 

enhanced  gateway based energy-efficient technique.  

The main objective s of the work are: 

1. To design the gate-way  based energy efficient 

topology for multilevel multihop technique with 

CHs and gateway nodes. 

2. To implement the energy based and distance based 

cluster head selection. 

3. To minimize the path loss and enhance the network 

life time. 

 

II. LITERTURE SURVEY  

The  research paper titled “M-GEAR: Gateway-Based 

Energy-Aware Multi-Hop Routing Protocol for WSNs” by  

M. B. Rasheed et  focused on gateway based energy-efficient 

routing protocol (M-GEAR) and divides the sensor nodes 

into four logical regions on the basis of their location in the 

sensing area and location from the Sink. The Base Station 

(BS) is installed out of the sensing area and a gateway node  

which is a rechargeable node at the centre of the sensing 

area. If the distance of a sensor node from BS or gateway is 

less than predefined distance threshold, then such node 

communicates  direct with the base station otherwise it 

divide the rest of nodes into two equal regions whose 

distance is beyond the threshold distance. Then the cluster 

heads (CHs) selection in each region are independent of the 

other region which is based on the  probability. The paper 

uses a network model and works in  phases[1] as: Initial 

Phase: The sensor nodes are deployed  randomly in 

homogeneous network area  and the location of BS, sensor 

nodes is calculated with distance and is saved in data table. 

Setup Phase: This phase divides the network into regions 

based on the location of the nodes and BS divides the nodes 

into four  regions, CH Selection: The selection of CHs in 

each region separately based on the probability. Scheduling: 

When all the sensor nodes are structured  into clusters, each 
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CH creates TDMA based time slots for its member nodes. 

All the associated  nodes transmit their sensed data to CH in 

its own scheduled time slot. Otherwise nodes switch to idle 

mode. Steady-State Phase: then all sensor nodes transmit 

their sensed data to CH. The CH collects data from their 

member nodes, aggregates and forwards to gateway node. 

Gateway node receives data from CHs, aggregates and 

forwards to BS.  

During cluster head selection phase , the selection is based 

on the probability that means the CH which is selected 

during the round mayor may not  have much energy that it 

can survive longer as there is no concept of energy of the 

nodes. If we use the energy efficient concept for the selection 

of CHs then the selected CH will be one which have more 

energy than other nodes. Similarly in steady state phase each 

region uses direct communication between nodes and CHs,  

between CHs and  gateway node, if we use a multilevel 

multihop technique with CHs and gateway nodes in region2 

and region 3 we can minimize the data loss. 

III. METHODOLOGY 

Let n number of nodes are deployed in a homogeneous 

network with certain distance di as shown in figure 1.  

Base Station Is deployed away from the network at a fixed 

location, and Gateway node which is rechargeable node and 

is placed at the centre of the network. Each node in the 

network have a distinctive identifier  and is placed in a data 

table during initial phase.  

The network model works in phases: 

Deployment phase: In this phase we deploy n sensor nodes  

in a field with a distinctive identifier  to each node and Base 

station BS away from the field. During this phase BS 

calculates distance of each node and maintains a data table. 

The gateway node is placed at the centre of  the field. 

Setup Phase: In this phase the network  is divided into four 

different regions according to the distance from the BS. The 

region 1 contains the set of node which are nearer to the BS 

and communicates directly to the BS. The region 1 and 

region 4 sends their data direct to the BS and Gateway node 

respectively as these node nearer and there is no need of any 

clustering  technique. These regions are called non cluster 

regions. The region 2 and region 3 are called cluster region 

as they are away from BS and Gateway node. The 

communication in these regions is based on clustering. 

 

Figure 1. Network Layout Model 

CH Selection and Communication Phase: In this phase the 

CHs are selected in each round and the selection is based on 

the energy, the node having the maximum energy is selected 

as cluster head.  The CH forwards message „I am CH‟ upto d  

range, the other nodes receives message and behaves as 

normal node and sends message „ I am your normal node‟. 

Then each CH uses TDMA technique for their nearer nodes 

or other  CHs in that Region. In this phase the multilevel 

multihop technique with CHs and gateway nodes is 

implement to forward the collected data  by CHs from 

Normal nodes to gateway node in certain manner as:  let one 

CH wants to sends its received data to gateway node it 

checks weather other CH is nearer to me or Gateway node, if 

other CH is nearer to it as compared to Gateway node then it 

send its data to other CH rather than gateway node. Similarly 

CHs forward data to Gateway node and Gateway node send 

its aggregated data to BS.  

IV. RESULTS AND DISCUSSION 

The testing and the implementation of this proposed work  to 

achieve the desired objective is done in MATLAB. The 

network is designed with 100 nodes in 100m X 100m field. 

The maximum number of rounds 3000 with packet size 4000 

bits are used. The performance of the proposed  model is 

calculated by throughput of the network, remaining residual 

energy of the nodes and life time of the network by dead 

nodes and alive nodes.  

Figure 2 and figure 3 defines the network life time by 

showing the values of number of dead nodes in each round 
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and number of alive nodes at each round compared with 

MGEAR protocol. 

 

Figure 2. Analysis of Network Lifetime using Dead nodes 

 

Figure 3. Analysis of Network Lifetime using Dead nodes 

 

Figure 4. Analysis of Throughput 

Figure 4 represents the throughput of the network and  figure 

5 shows the shows average residual energy of network per 

round.. 

 

Figure 5. Analysis of Remaining Energy 

V. CONCLUSION and Future Scope  

By using the energy base selection and  multilevel multihop 

technique with CHs and gateway nodes in MGEAR 

minimizes the energy consumption  per round and minimizes 

the data loss. It enhances the node life time and achieves the 

optimal  path selection by CH in region 2  and region 3. In 

future work the region 1 can also be stretched along axis from 

0-100 where the CH selection can be to improve network.  

ACKNOWLEDGMENT 

The about contents and research method we used is true to my 

knowledge and the result at every step we concluded is 

according to my research work.  

REFERENCES 

[1] Q. Nadeem1, M. B. Rasheed1 et al, “M-GEAR: Gateway-Based 

Energy-Aware Multi-Hop Routing Protocol for WSNs”, ieee july 

2016. 

[2] Nazia anjum, Maood ahmed et al,”  Gateway Based Energy 

Efficient Routing: GEER”,  International Journal of Advance 

Research, Ideas and Innovations in Technology,  ISSN: 2454-

132X, 2017. 

[3] Pallavi Jain1 and Harminder kaur2, ” An Improved Gateway 

Based Multi Hop Routing Protocol for Wireless Sensor Network”, 

International Journal of Information & Computation Technology. 

ISSN 0974-2239 Volume 4, Number 15 (2014), pp. 1567-1574. 

[4]  Velanati Mohana Gandhi1, M.V.H.Bhaskara 

Murthy2,M.Lakshmu Naidu3, “ Performance Analysis of 

Multihop-Gateway Energy Aware Routing (M-Gear) Protocol for 

Wireless Sensor Networks”, IOSR Journal Of Humanities And 

Social Science (IOSR-JHSS) Volume 21, Issue11, Ver. 9 (Nov. 

2016) PP 01-07. 

[5] Veena Anand , Deepika Agrawal, Preety Tirkeyb, Sudhakar 

Pandey, “An energy efficient approach to extend network life time 



   International Journal of Computer Sciences and Engineering                                     Vol.6(11), Nov 2018, E-ISSN: 2347-2693 

  © 2018, IJCSE All Rights Reserved                                                                                                                                        870 

of wireless sensor networks”, Elsevier, Procedia Computer 

Science 92 ( 2016 ) 425 – 430. 

[6] Aslam, M., Nadeem Javaid, A. Rahim, U. Nazir, Ayesha Bibi, and 

Z. A. Khan. "Survey of extended LEACH-Based clustering routing 

protocols for wireless sensor networks."In High Performance 

Computing and Communication & 2012 IEEE 9th International 

Conference on Embedded Software and Systems (HPCC-ICESS), 

2012 IEEE 14th International Conference on, pp. 1232-1238. 

IEEE, 2012. 

[7] Mr. Santosh.Irappa.Shirol, Ashok Kumar. N, Mr. 

Kalmesh.M.Waderhatti,”Advanced-LEACH Protocol of Wireless 

Sensor network”,  IJETT - Volume4 Issue6- June 2013. 

[8] S. Rani and S.H. Ahmed, Multi-hop Routing in Wireless Sensor 

Networks, Springer Briefs in Electrical and Computer 

Engineering, DOI 10.1007/978-981-287-730-7_2 

[9] Karthick .K et al, ” An Energy-Saving Routing Algorithm for 

Wireless Body Sensor Network using Data Compression 

Technique”, ijca-2015. 

[10] Shakshi Mehta et al “ Improved Multi-Hop Routing Protocol in 

Wireless Body Area Networks “, International Journal of Advanced 

Research in Computer Science and Software Engineering, Volume 

5, Issue 7, July 2015.  
[11] Jung, W. S., Lim, K. W., Ko, Y. B., & Park, S. J. “A hybrid 

approach for clustering-based data aggregation in wireless sensor 

networks”,  In Digital Society,. ICDS'09. IEEE, Third 

International Conference on (pp. 112-117), 2009. 

[12] Li, Hongjuan, Kai Lin, and Keqiu Li. "Energy-efficient and high-

accuracy secure data aggregation in wireless sensor 

networks." Computer Communications 34.4 (2011): 591-597. 

 

Authors Profile 

 

Mrs. Preeti Jamwal is pursuing M Tech in 
computer science from Punjab Technical 
University. She is working on Wireless 
sensor networks and her main focus is to 
impliment her work to improve the stability 
of network and a sensor node by using 
gateway node in the network. 

 

 

Miss Sonam Mahajan pursed Bachelor of 
Engineering and Master of technology from   
Punjab technical University She is currently 
working as Assistant Professor in Department 
of Computer Science, SSCET Pathankot since 
2016.  

 

 

 

 

 

 
 


