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Abstract— The nodes in a wireless sensor network have limited 

energy and hence, lifetime maximization is the primary goal to 

write a new algorithm. Low Energy Adaptive Clustering  

Hierarchy (LEACH) protocol is Clustering Protocol which uses a 

cluster heads for aggregation and relay of messages to base-

station. The protocol Assisted LEACH (A-LEACH) achieves 

lessened and uniform distribution of dissipated energy by 

separating the tasks of Routing and Data Aggregation. It 

introduces the concept of Helper Nodes which assist Cluster Heads 

for Multi-hop Routing. A new algorithm has been formulated to 

facilitate energy efficient Multi-hop Route Setup for helper nodes 

to reach base station. The proposed protocol extends the lifetime 

of the network, minimizes overall energy dissipation in the 

network and distributes dissipation among Cluster Heads, Sensor 

Nodes and Helper Nodes is LEACH.  

 

Index Terms—Clustering protocols, energy-efficient protocol, 

leach, multi-hop, routing protocols. 

 

I. INTRODUCTION 

 

There have been profound studies on Wireless Sensor networks 

during the recent years. As the sensors in the network have 

limited battery power, enhancing the lifetime of a network is 

the basic aim of designing an energy efficient routing protocol. 

Clustering protocols aim to achieve energy efficiency. The  

whole network is divided into clusters with a cluster head node 

for each cluster. The data from sensors inside a cluster is 

aggregated at cluster head. This eliminates a lot the redundancy 

in packet forwarding. Low Energy Adaptive Clustering 

Hierarchy (LEACH) is considered to be benchmark protocol in 

Clustering/Hierarchical based protocols. Multihop-LEACH, 

LEACH-MF, MR-LEACH, and Secure LEACH, or M-LEACH 

are examples of few  Protocols derived from LEACH. In this 

paper, we propose Assisted-Leach Protocol abbreviated as A-

LEACH. In most of the clustering protocols, the whole load of 

data  ggregation and data routing is done by cluster heads. 

LEACH protocol directly transmits aggregated data from 

cluster  heads to the base station. This debilitate the lifetime of 

a network. We introduce the concept of Helper Nodes where a 

node closer to the base station in every cluster is assigned the 

routing job whereas cluster heads take care of data aggregation. 

We formulate a new idea for route formulation for the helper 

nodes to reach base station. Every helper node chooses as the 

next hop, the node nearest to the base station from all its 

neighbouring helper nodes. We use the Receive Signal Strength 

of Base Station Beckon signals to decide upon nodes nearer to 

base station in Helper nodes selection and route set up phases. 

Thus the dissipation energy is lessened due to multi-hop routing 

and the same is distributed among helper and cluster head 

nodes. We propose algorithms for helper node selection and  

 

multi-hop routing. Our algorithm for cluster head selection is 

an extension to LEACH's cluster head selection.  

 

II. ALGORITHM FOR ASSISTED-LEACH 

Assisted Leach protocol has the following sub-stages: 

Cluster Head Selection 

Cluster Formation 

Helper Node Selection 

Routing Set-Up 

Sensing, Aggregating and Routing 

 

A. Cluster Head Selection 

 
The Cluster Head selection follows an extended procedure to 

Leach's [7] Cluster Head Selection. Each Node calculates its 

threshold based on the Formula:  

 

 

  P 

    if n   G 
   1 – pX( rmod[1/p])  

 

T(n) = 

 0.5  X   p 

    if n   H 
  1 – pX(r mod [1/p] 

 

 

 

Where 

 P: Desired Percentage of Cluster Heads  

r: Current Round in protocol operation  

 

G: Set of Nodes that have neither been Cluster Heads nor been 

Helper Nodes in the last   1/ 𝑃   Rounds.  
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H: Set of Nodes that haven't been Cluster Heads but played role 

of Helper Nodes in the last   1/ 𝑃   Rounds  

 

Each sensor elects itself to be a Cluster Head by picking up a 

random number between ‟0‟ and ‟1‟ and comparing it to be less 

than the threshold. 

 

B. Cluster Formation 
 

Cluster Heads broadcast a HEAD_BOAST message containing 

their IDs to facilitate cluster formation. It can happen that a 

non-cluster node receives such messages from different Cluster 

Heads. They decide upon the Cluster Head whose message 

possesses highest Received Signal Strength to be their head and 

send a JOIN_CLUSTER packet with their IDs to corresponding 

Cluster Heads showing consent to be part of their clusters. 

 

Assisted-Leach (A-Leach) Energy Efficient Routing 

Protocol for Wireless Sensor Networks 
 

C. Helper Node Selection 
Helper Node in a Cluster is th e node which is nearer to the 

base station with sufficient remaining energy 

 

Base Station sends a packet containing its ID to every node 

assuming that the base station can reach every node at single 

hop over a common channel 

 

The nodes in each cluster store the Base Station ID from 

the received packet and then make a packet  "RSS_PACKET" 

with the Received Signal Strength values (RSS Values) and 

(Self) Node ID as entries A copy of this "RSS_PACKET" is 

sent to the corresponding Cluster Heads 

 

Cluster Head elects the node which possessed packet with 

 highest Received Signal Strength to be the Helper Node and 

sends an acknowledgement packet "Helper_BOAST" of the 

same to the respective node  

 

In case of a tie with few nodes possessing same RSS values 

for the packets from base station, Cluster Head selects the one 

with highest remaining energy as the Helper Node  

 

This way, every Cluster possesses a Cluster Head and 

Helper Node by now 

 

D. Routing Set-Up 
This stage aims at finding the helper node at next hop for 

each helper node to route aggregated data to base station 



In this stage, only the helper nodes are operational and all 

other nodes including cluster heads go into sleep mode  

 

Each Helper Node sends the "RSS_PACKET" made in 

Helper Nodes Selection Phase to nodes in transmission range 

 

Thereby, every helper node receives "RSS_PACKET" 

from all its neighbours  

 

According to Helper Nodes Selection phase above, 

"RSS_PACKET" contains the Received Signal Strength (RSS) 

values of the packets received by corresponding neighbouring 

helper nodes from the base station as first entry and 

corresponding Node ID as second entry Now, each helper 

node picks up the "RSS_PACKET" with maximum Received 

Signal Strength(RSS) value and stores the second entry Node 

ID as its next hop 

 

Hence, every helper node chooses as its next hop the node 

nearest to base station out of its neighbouring helper nodes E. 

Sensing, Aggregation and Routing: Steady State Phase All 

above four stages form set-up phase and now, actual data 

transfer begins. Cluster Heads follow a TDMA schedule to 

assign timeslots for the sensor nodes inside the cluster. The 

sensor nodes send the sensed data to the corresponding Cluster 

Heads. The Cluster Heads aggregate the data, remove  

redundancies and forward the data to their Helper Nodes among 

which the actual Routing takes place. All other nodes except 

helper nodes go into sleep mode while routing takes place. 

The Design of Protocol Operation is shown in Fig. 1. The data 

sensed at sensor nodes inside a cluster is sent to the Cluster   ad. 

Cluster Heads Aggregate the data and send it to the Helper ode 

where all helper nodes are shown with links between them 

forming a virtual Routing Ground for routing aggregated data 

to the base station. Flow Chart of Operational Steps in shown in 

Fig. 2. Each round starts with the selection of cluster heads 

followed by formation of clusters by assigning cluster heads to 

all nodes in the network. This is followed by Helpers Nodes 

Selection and Route Set-Up between the Helpers Nodes by 

assigning next hop helper at each of the helper nodes to reach 

base station. This is followed by actual sensing, data 

aggregation and routing the aggregated data to base station.  

         

 Figure 1 : Architecture of Protocol A _Leach  
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       Figure 2 :  Flow Chart for Operation 
 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

II. ENERGY MODEL FOR COMMUNICATION 

 

We assume a simple model accounting for the energy 

dissipation in routing packets inside the network similar to most 

of the clustering protocols. 

 

𝑇h𝑒 𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑜𝑛 𝑒𝑛𝑒𝑟𝑔𝑦 𝑓𝑜𝑟 𝑡𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛      

=  k.Εelec + k.€amp.d2      d ≤ d0                             

=   k.Εelec + k.€amp.d4      d > d0 

𝑇h𝑒 𝑑𝑖𝑠𝑠𝑖𝑝𝑎𝑡𝑖𝑜𝑛 𝑒𝑛𝑒𝑟𝑔𝑦 𝑓𝑜𝑟 𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑟 =  k.Εelec 

 

Where k.Εelec : Energy dissipation of transmission amplifier k: 

Message length in bits d: Distance between nodes d0 : 

Threshold distance 

                                      

 

The threshold distance d  in the Simulations is assumed to be 70 

present of the maximum possible distance between the nodes in 

network during our simulations. Sensors transmit data to cluster 

head only when an event occurs. The base station node is 

assumed to be a high energy node or rechargeable node 

facilitating beckoning to all nodes during protocol operation. 

 

IV. THEORETICAL ANALYSIS 

 

 LEACH uses Single Hop transmission from Cluster Heads to 

Sink. Earlier Studies [9] show that Multi-hop relay from Nodes 

to Base Station is Energy Efficient than Single Hop Relay in 

most of the cases. We show here that Multi-hop Relay between 

Helper Nodes increases network lifetime compared to Multi-

Hop between Cluster Heads [4] by reducing overall load of 

clustering and routing upon Cluster Heads. 

 

Here, we compare the worst case energy dissipations for multi-

hop transmission between Helper Nodes vs multi-hop 

transmission between Cluster Heads. 

 

 

V. Multi-Hop via Cluster Heads 

 
This is the scenario shown up in our protocol a-leach. Consider 

two rounds „r‟ and „r +[1/p] with two particular nodes with can 

be (clusterhead, helper) or (helper, helope2)or (cluster head,1 

cluster head 2) 

Applying the fact that cluster heads aggregate data aggregation 

dissipation energy a) and helper Nodes route (routing 

dissipation eergy –R) energy dissipations are notated as follows 

for the possible cases; 

E(cluster head, helper 

=2a (for cluster head in both rounds) 

=2r (for helper node in both rounds ) 

E(helper1,helper2) 

=2a (for helper1 in both rounds) 

=2r (for helper2in both rounds) 

E (cluster head1 cluster head2) 

=2a (for cluster head1 in both rounds) 

=2r(for cluster head2 in both rounds) 

All the above three cases show that total energh 

dissipation in both rounds for each of the two considered 

nodes(2r or 2a) 

Is less in section iv -2 than that of individual nodes 

dissipation energy (2a+2r) in section iv-1. 

Hence we can say that the multi- hop routing with 

concept of sharing routing and data aggregation between helper 

nodes and xluster heads increases network life time  

 

 

VII. CONCLUSION 
 

 

Our Theoretical Analysis has shown that network lifetime goes 

down when both data aggregation and routing are carried out 

by Cluster Heads alone which can be eradicated by usage of 

Helper Nodes for Routing and Cluster Heads for Data  

ggregation. We have reduced the overhead for route 

formulation to base station by electing next hop at each Helper 

Node using the Received Signal Strength values of beckon 

signal from base station already available at helper nodes 

during Helper Node Selection phase. Our concept of  
 

Helper Nodes in Assisted LEACH (A-LEACH) protocol has 

Improved the lifetime of the network by distributing the 

 Start 

Rounder x : 1 to Max 

Selection of cluster heades 

Sensors send sensed data to cluster 

   Clusters formation 

Helper nodes selection 

Routing set-up between helper nodes 

Cluster head in each cluster sends the aggregated 

data to its corresponding helper node  

 
If x  <= max 

All except helper nodes sleep. Helper nodes Route data to 

the base station .Protocol goes to next node. 
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Minimized energy dissipation throughout the nodes. 

Theoretical analysis and simulation results substantiate this. 
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