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ABSTRACT 

Wireless sensor networks (WSNs) are composed of many 

low cost, low power devices with sensing, local processing 

and wireless communication capabilities. Minimizing 

energy dissipation and maximizing network lifetime are 

important issues in the design of routing protocols for 

sensor networks. In this paper, the cluster routing 

protocol LEACH (Low-Energy Adaptive Clustering 

Hierarchy) is considered and improved. We propose a 

clustering routing protocol named Enhanced LEACH, 

which extend LEACH protocol by balancing the energy 

consumption in the network. The simulation results show 

that Enhanced LEACH outperforms LEACH in terms of 

network lifetime and power consumption minimization. in 

this paper present survey of LEACH protocol and various 

LEACH-Based hierarchal routing protocols like LEACH-

C , F-LEACH, E-LEACH ,S-LEACH etc 
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1. INTRODUCTION 
       Wireless Sensor Networks (WSNs) are homogeneous or 

heterogeneous networks which they consist of many sensor 

nodes, some Cluster-Heads (CHs) and a Sink. CHs collect 

data from their nearby sensor nodes; then, aggregating and 

forwarding them to the Sink for final processes [1, 2]. Some 

of most important problems in WSNs are hard organization 

and management, limited resources, dynamic topology and 

low scalability; but, clustering is an effective solution to 

solving these problems. 

       Wireless sensor network [1, 2] with a large number of 

tiny sensor nodes can be used as an effective tool for 

gathering data in various situations. One of the major 

issues in wireless sensor networks is developing an 

energy-efficient routing protocol which has a significant 

impact on the overall lifetime of the sensor network. 

Sensor nodes measure the ambient conditions from the 

environment surrounding them. The applications of 

WSN are various from health monitoring to battle field. 

The practice of remote sensing has become greatly 
simplified by useful and affordable sensors as well as required 

software packages. Additionally, users can monitor and 

control the underlying environment from remote location. 

Many routing, power management, and data dissemination 

protocols have been specifically designed for WSNs where 

energy awareness is an essential design issue. Routing 

protocols in WSNs might differ depending on the application 

and network architecture.  

.  

 

        Fig: 1 Communication Architecture of WSN 

 

2. RELATED RESEARCH 
     One of the interesting techniques is the Hierarchical 

Routing, which introduces the concept of cluster creation and 

assigning special tasks to selected sensor node within the 

cluster called cluster head (CH). Hierarchical Routing is an 

efficient technique to reduce energy consumption by doing 

data aggregation and fusion in order to reduce the number of 

transmissions to the Base Station (BS). The first hierarchical 

protocol is the Low Energy Adaptive Clustering Hierarchy 

(LEACH) that was introduced in [3].The idea of LEACH is to 

form clusters of the sensor nodes based on the received signal 

strength and use local cluster heads (CHs) as routers to the 

sink. This enhances the energy consumption since the 

transmissions will only be done by the cluster heads rather 

than all sensor nodes. Many hierarchical protocols were 

emerged based on the idea of LEACH. Our goal is to provide 

a recent survey of LEACH based protocols. The rest of the 
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paper presents the LEACH protocol and various LEACH-

Based hierarchal routing protocols like LEACH-C, M-

LEACH, E-LEACH, V-LEACH and compare these protocols. 

The limited energy resources of sensor nodes pose 

challenging issues on the development of routing protocols for 

WSN. Introducing clustering into the network’s topology 

reduces number of transmissions in the network. It also 

provides energy efficiency as cluster heads aggregate the 

data’s from its cluster members, thereby reduce duplication of 

transmission and enhance the network lifetime 

3. LEACH PROTOCOL 
    LEACH, which was presented by Heinzelman [9], is a 

low-energy adaptive clustering hierarchy for WSN. The 

operation of LEACH can be divided into rounds. Each round 

begins with a set-up phase when the clusters are organized, 

followed by a steady state phase where several frames of data 

are transferred from the nodes to the cluster head and on to the 

base station. Its Main objectives are extension of network life 

time, reduced energy consumption, use data aggregation to 

reduce the number of communication massages. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                  Fig: 2 Leach Protocol Architecture 

 

 

 

Procedure to select Cluster head: 

 The selection of cluster heads will be done by the following 

equation:                                                  

𝑇 𝑛 =
𝑝

1−𝑝∗ 𝑟𝑚𝑜𝑑
1

𝑝
 
∶

If n E G                                     (1) 

𝑇 𝑛 = 0                    ∶ Otherwise                                         

 
 Where, p is the probability of the nodded being selected as a 

cluster-head node; R is the number of rounds passed, and G is 

the collection of ordinary nodes; mod denotes modulo 

operator. The value of p is the expected number of cluster 

head nodes here; T (n) is the threshold value of the selection 

of cluster heads in each round. Cluster heads are produced 

according to this equation the sensor node generate a random 

number between 0 and 1, if the number is smaller than the 

threshold T (n), then the node is selected as cluster head. 

As shown in figure the node will become cluster head when 

its energy is higher than the energy of other nodes. The CH 

node will send the joining request message to all common 

nodes in its cluster. The common nodes will decide to join or 

not the CH. After getting acknowledgement from common 

nodes CH will assign TDMA scheme to all nodes. 

        As the cluster head first collect the data from all cluster 

members and then forward it to the Base station, it is obvious 

it requires more energy compare to other sensor nodes.  So 

cluster head are selected from those cluster nodes which are 

having more energy. If cluster head are fixed in the network 

then its energy consumption is higher so it will die early. 

Hence complete cluster becomes out of reach after failure of 

respective Cluster Head. 

     While in LEACH [12], the cluster heads are rotated among 

all the cluster nodes of the sensor network. So the energy 

consumed by each cluster node is evenly distributed. Hence 

life time of the network is increased drastically.Once the 

clusters are formed, TDMA schedule is created by the Cluster 

Head. In TDMA Schedule, the time slot is allotted for all the 

cluster member of that cluster head. All nodes will transmit its 

data to cluster head and cluster head will aggregate that data. 

 

                     Fig: 3 Flow chart of CH selection 

  4. LEACH OPERATION  

        The basic operations of LEACH are organized in two 

distinct phases as shown in figure.  

   (1)Setup phase: cluster-head selection and cluster formation. 
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   (2)Steady-state phase: data collection, aggregation, delivery 

to the base station. 

           

 

                            Fig: 4 LEACH phases 

(1) Setup Phase: 

             Each node decides independent of other nodes if it 

will become a CH or not. This decision takes into account 

when the node served as a CH for the last time (the node that 

hasn't been a CH for long time is more likely to elect itself 

than nodes that have been a CH recently). In the following 

advertisement phase, the CHs inform their neighborhood with 

an advertisement packet that they become CHs.  Non-CH 

nodes pick the advertisement packet with the strongest 

received signal strength. In the next cluster setup phase, the 

member nodes inform the CH that they become a member to 

that cluster with "join packet" contains their IDs using CSMA. 

After the cluster setup sub phase, the CH knows the number 

of member nodes and their IDs. Based on all messages 

received within the cluster, the CH creates a TDMA schedule, 

pick a CSMA code randomly, and broadcast the TDMA table 

to cluster members. After that steady-state phase begins. 

(2) Steady-state Phase:  

             Data transmission begins; Nodes send their data 

during their allocated TDMA slot to the CH. This 

transmission uses a minimal amount of energy (chosen based 

on the received strength of the CH advertisement). 

5 Simulation and result Analysis of LEACH 

      

 

              Fig: 5 Result Analysis of Alive Node Vs Time 

 

   

               Fig: 6 Analysis Result of Energy Vs Time 

 Simulation Parameter: 

           SIMULATION PARAMETER 

      Topology Fixed 

Number of the nodes 10 nodes ~ 100 nodes 

Simulation Area 1000m*1000m 

Maximum Simulation 

Time 

3600 s 

Number of Cluster   5 

Base Station Location (50,175)-(varied when 

required) 

Energy  2joule 

Round Time 20secs 

 

6. PROPOSED  ARCHITECTURE 

 In LEACH protocol have survived due to 

periodically select cluster head, for this lot of 

energy is consumed. Cluster-head will soon die out 

and again re-clustering has to be done and Also 

Generate Extra Overhead. so That Improve to 

LEACH Protocol and overcome its limitation.  

Choose the Fixed LEACH. 

 

 Our Proposed Algorithm, Fixed LEACH is an 

efficient centralized clustering technique where 

cluster is formed only once and then becomes fixed. 

BS broadcasts the schedule of future cluster heads 

and cluster heads rotates based on that schedule. In 

future Fixed–LEACH solves the repeated cluster 

setup problem, Power Consumption and Extra 

Overhead. 
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               Fig.7: LEACH with Fixed clusters 

Algorithm: 

      Step 1: All nodes send Remaining Energy and Location 

information to the BS 

      Step 2:  Based on this Information, BS Select the cluster 

Head Among nodes. 

      Step 3: Divided nodes for one round into Fixed  cluster. 

      Step 4: BS Broadcasts Scheduler of Future CH. 

      Step 5: Now Cluster May be Fixed, Only Cluster Head 

Rotate Among Cluster 

      Step 6: TDMA schedule creation by cluster heads.  

      Step 7: Local data aggregation by cluster heads.  

      Step 8: Data transmission by cluster heads to BS.  

     Step 9: Repeat Step 1,2,3 ,4,5 Until no select Cluster head , 

    Advantage:  

 Fixed Clusters is that once the clusters are formed, 

there is no set-up overhead at the beginning of each 

round.  

 Depending on the cost for forming adaptive clusters, 

an approach where the clusters are formed once and 

fixed and the cluster-head position rotates among 

the nodes in the cluster may be more energy-

efficient than LEACH. 

 

 7. CONCLUSION 

      In wireless sensor network, Clustering is efficient scheme 

for performing data aggregation or fusion over the data 

gathered from the nodes in the network. In each cluster, 

sensor node sends data to the cluster head (CH) and then 

cluster head perform aggregation process on the received data 

and then send it to the base station (BS). Performing 

aggregation function over cluster-head in the cluster still 

causes significant energy wastage. In case of homogeneous 

sensor network (where all the sensor nodes are assigned with 

equal energy, computation, and communication resources and 

CHs are designated according to a random way or other 

criteria, then it will call as homogeneous schemes), cluster-

head will soon die out and again re-clustering (for cluster-

head selection) has to be done which again cause energy 

consumption, also a time consuming procedure.In future 

Fixed–LEACH solves the repeated cluster setup problem, 

Power Consumption and Extra Overhead.      

REFERENCES 

[1] Kazi Chandrima Rahman,‖A Survey on Sensor Network‖, 

JCIT, ISSN 2078-5828 (PRINT), ISSN 2218-5224 

(ONLINE), VOLUME 01, ISSUE 01, MANUSCRIPT 

CODE: 100715,2010. .  

[2] M. Bani Yassein,‖Improvement on LEACH Protocol of 

Wireless Sensor Network (VLEACH) ―doi: 

10.4156/jdcta.vol3.issue2.yassein  

[3]A. C. H. B. Wendi Rabiner Heinzelman, "Energy-efficient 

communication protocol for wireless microsensor networks," 

in Proc. 33rd Annual Hawaii International Conference on 

System Sciences, 2000. 

[4] Hwa Young Lim, Sung Soo Kim, Hyun Jun Yeo, Seung 

Woon Kim, and Kwang Seon Ahn ― Maximum Energy 

Routing Protocol based on Strong Head in Wireless Sensor 

Networks ‖ 2007 IEEE.  

[5] Jia Xu,Ning Jin, Xizhong Lou,Ting Peng,Qian 

Zhou,Yanmin Chen―Improvement of LEACH protocol for 

WSN‖ 2012 IEEE  

[6] Ian F. Akyildiz, Weilian Su, Yogesh 

Sankarasubramaniam, Erdal Cayirci: ―A Survey on Sensor 

Networks‖, IEEE Communication Magazine, pp. 102-

114(August 2002)  

[7] Kay Romer, Friedemann Mattern: ―The Design Space of 

Wireless Sensor Networks‖, IEEE Wireless Communications, 

pp. 54-61(December 2004)  



International Journal of Computer Application (2250-1797)  

Volume 5– No. 4, June2015 

103 

[8] S.Muthukarpagam, V.Niveditta, S.Neduncheliyan, 

―Design issues, Topology issues, Quality of Service Support 

for Wireless Sensor Networks: Survey and Research 

Challenges‖, International Journal of Computer Applications 

(0975 – 8887) Volume 1 No. 6(2010)  

[9] S.tilak et al., ―A Taxanomy of Wireless Microsensor 

Network Models‖, Mobile Computing and Communications 

Review 6 pp. 28-36 (2002)  

[10] Kazi Chandrima Rahman,‖A Survey on Sensor 

Network‖, JCIT, ISSN 2078-5828 (PRINT), ISSN 2218-5224 

(ONLINE), VOLUME 01, ISSUE 01, MANUSCRIPT 

CODE: 100715,2010. .  

[6] Sustainable Wireless Sensor Networks; Seah, W., Tan, Y. 

Eds.; In Tech Open Access Publisher: Rijeka, Croatia, 2010. 

[11] Li, C.; Zhang, H.X.; Hao, B.B.; Li, J.D. A survey on 

routing protocols for large-scale wireless sensor networks. 

Sensors 2011, 11, 3498–3526. 

[12] ―Quality of Service (QoS) Provisions in Wireless Sensor 

Networks and Related Challenges‖ by Bhaskar Bhuyan1, 

Nityananda Sarma, Avijit Kar, Rajib Mall, Scientific 

Research, (October 2010) 

[13] ―A Survey on Energy-Efficient Routing Techniques with 

QoS Assurances for Wireless Multimedia Sensor Networks‖ 

bySamina Ehsan & Bechir Hamdaoui, IEEE 

COMMUNICATIONS SURVEYS & TUTORIALS, VOL.14, 

NO.2, (2012) 

[14] Yi-hua zhu, Wan-deng wu, Jian pan, Yi-ping tang, ―An 

energy efficient data gathering algorithm to prolong lifetime 

of wireless sensor networks‖, Computer Communications 

33(2010) 639-647. 

[15] W. Heinzelman, Hari Balakrishnan, ―Energy-Efficient 

Communication Protocol for Wireless Microsensor 

Networks‖, IEEE 2000.  

[16] Abbasi, A.A.; Younis, M. A survey on clustering 

algorithms for wireless sensor networks. Compu. Commune. 

2007, 30, 2826–2841. 

[17] Arboleda, L.M. C.; Nasser, N. Comparison of Clustering 

Algorithms and Protocols for Wireless Sensor Networks. In 

Proceedings of IEEE CCECE/CCGEI, Ottawa, ON, Canada, 

7–10 May 2006; pp. 1787–1792. 

[18]. Jiang, C.; Yuan, D.; Zhao, Y. Towards Clustering 

Algorithms in Wireless Sensor Networks—A Survey. In 

Proceedings of IEEE Wireless Communications and 

Networking Conference, Budapest, Hungary, 5–8 April 2009; 

pp. 1–6. 

[19] Maimour, M.; Zeghilet, H.; Lepage, F. Cluster-based 

Routing Protocols for Energy-Efficiency in Wireless Sensor 

Networks. Available online: 

http://cdn.intechweb.org/pdfs/12423.pdf (accessed on 14 

December 2010). 

[20] Lotf, J.J.; Hosseinzadeh, M.; Alguliev, R.M. Hierarchical 

Routing in Wireless Sensor Networks: A Survey. In 

Proceedings of 2010 2nd International Conference on 

Computer Engineering and Technology, Chengdu, China, 16–

18 April 2010; pp. 650–654  

 

. 

 

 

 

 


