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ABSTRACT 
This paper proposes a new power efficient protocol named PEGASIS. The basic principle of this protocol is for the nodes to 

communicate their sensed data to their neighbors and the randomly chosen nodes will take turns in communicating to the BS. It 

assumes that the BS is fixed at a far distance from the sensor nodes. The sensor nodes are homogeneous and energy constraint 

with uniform energy. All the nodes maintain a complete database about the location of all other nodes. This makes the protocol 

robust to failures. Analyze the MAE, which is defined as the mean of the absolute difference between the maximum and the 

estimated fusion node in each round. 
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INTRODUCTION 
 

Wireless sensor network is an improving technology which plays a major application in military, industrial, 
agriculture and in aerospace. All the wireless sensors collect and process the data. PEGASIS is an optimal chain 
based protocol. The technique used in PEGASIS protocol is to collect all the data’s from the nodes and transmit 
to close neighbors. Then it acts as a leader for transmission of data to BS. This method shares equal amount of 
energy among the sensor nodes. The node randomly forms a chain using   greedy algorithm. In another way, BS 
divides this chain and broadcasts it to all the nodes. In PEGASIS, each node receives and transmits one packet 
in each round and is the leader at least once in n rounds (n are no of nodes). PEGASIS overcome on LEACH by 
saving energy on succeeding stages. First, in the local gathering, the distance of the transmitting node is less 
than as LEACH. Second, the leader receives only two messages from the neighbors but not in the case of 
LEACH. Finally, one node transmits the message to the BS in each round of communication. PEGASIS 
protocol has its solicitations in environment monitoring. The  nodes  sense  various  environmental  influences  
such  as  temperature,  humidity,  pressure,  etc.  Each node fuses its sensed data with the adjacent node. The CH 
(cluster head) finally has all the sensed data, and the sensed data’s send to the BS. 

In chapter 2 we discussed about the papers referred to get knowledge about the energy harvesting and the 
efficiency and in the chapter 3 we gone through the system model include the modules and the architecture 
diagram. And finally in chapter 4 we implemented the algorithm technique as PEGASIS.  
 
Literature Survey: 

“Optimal Packet Scheduling in an Energy Harvesting Communication System” in this they investigated the 
transmission completion problem of time minimization in energy harvesting and they considered two scenarios 
for this problem. They are, the packets had been arrived before the transmission starts and the second scenario is 
during the transmission the packets will arrive. So they used a single user communication channel with energy 
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harvesting transmitter. And they have developed an algorithm which obtains a good lower bound and the 
transmission power obtained is globally optimal. 

“Optimum Transmission Policies for Battery Limited Energy Harvesting Nodes” in this they have 
considered the problem as the short term throughput of energy harvesting, in this the energy harvesting battery 
has finite energy storage capacity. Here they have considered about two things, first is energy storage constraint 
and causality constraint. Here they followed the technique is the solution of the former is identical to that of the 
latter. Here they find the optimal power allocation.  

“Optimal Broadcast Scheduling for an Energy Harvesting Rechargeable Transmitter with a Finite Capacity 
Battery” in this they considered the transmission time minimization problem in an M-user broadcast channel. In 
this work the transmitter harvest the energy from the natural source and save the energy in the battery. There is a 
cut-off power in the power shared between the strong and the weak user. And finally they used the cut-off 
property and the optimality of the direction water filling. 

“Optimal Packet Scheduling for an Energy Harvesting Transmitter with Processing Cost” in this they have 
considered the fading channel concept for energy harvesting. They deployed “directional glue pouring 
“disruption is used in the algorithm which deploys the offline transmission policy. And they have proved the 
convex optimization for the offline optimization problem. 

“Optimal Energy Management Policies for Energy Harvesting Sensor Nodes” and they deliberated the 
greedy policy in low SNR rule which reduce throughput optimal and the mean delay. Lost region can be 
recovered if we spontaneously use the energy harvesting before storing in a buffer. 

“A Generic Model for Optimizing Single-Hop Transmission Policy of Replenish able Sensors” in this 
method they had examined about the energy efficient renewable sensor networks. They have constructed a 
continuous-time Markov chain and formulated a threshold based energy-aware transmission policy. 
 
System Model: 
A. Analysis of Nodes: 

This module used to find the information about nodes. The source node wants to select the next 
transmission node, for sending data with high quality. Source node analyze, the next node is Secure or not and 
check the reliability of the neigh born odes. These modules analyze all the nodes in network. Using this analysis 
we find routing path and nodes in network. 

 
B. Communication Node Phase: 

A sensor node can explore a target only if it is in sensing range of the node. A sensor node can transfer or 
receive data from other sensor nodes within the network coverage. Generally, the sensing range is much smaller 
than the radio transmission range. When a target is generated, all the sensor nodes those have it with in their 
sensing ranges send the sensory information to the base station during period D. A sensor node consumes its 
battery energy to transmit and to receive bits. When a sensor node exhausts its battery the functions of the 
sensor node stop. 

 
C. Offline Scheduling: 

We assume the battery size is infinite, and the instantaneous battery statuses at the sensors are available at 
the FC to make sensing scheduling decisions. We consider a time slotted system. In time slot t, a subset of 
sensors, denoted as Ct, is selected to sense the environment, and transmit their observations to the FC. We 
assume that a unit amount of energy is required for one sense-and-transmit operation, and a sensor can make at 
most one sense-and-transmit operation in each slot. 

 
D. Online Scheduling: 

Without knowledge of the instantaneous states of the nodes’ batteries, the access Point needs to allocate K 
orthogonal channels to K out of the N nodes in the network. The corresponding throughput maximization 
problems are formulated as partially observable Markov decision processes (POMDP) and cast into a restless 

Multi-armed band the optimality of a Round-Robin based myopic policy that schedules the K nodes with 
the largest beliefs to maximize the immediate reward under different system models. 

 
E. Chain Construction Phase: 

Determine the number of nodes, initial energy, and BS location information. Then chain construction starts. 
BS broadcasts the whole network a hello message to obtain basic network information such as unique 
identification and distance from each node to BS. Set the node which is farthest from BS as end node, it joins 
the chain first and is labeled as node 1. End node of the chain finds the information of  distance between itself 
and other nodes which have not joined  the chain until now, finds the nearest node and sets it as node i waiting 
to join the chain, i represents the i-th node. 
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In the chain formation every node will communicate with their neighbor node and then distribute to the 
Base Station. Thus the chain formation is maintained by an algorithm called greedy algorithm. 

Node i gets the information of distance between itself and i-1 nodes which are on the chain, finds the 
nearest node j (1 1 − ≤ ≤ i j) and directly connects with it to join the chain, at this point node i becomes the new 
end node of the chain. Recycle to connect node i+1, i+2…The process continues till all sensor nodes have joined 
the chain, so that there forms a branching chain finally. 
 
F. Leader Selection Phase: 

This method chooses the leader using weighting method which considers both the residual energy of nodes 
and the distance from node to BS. IEEPB will select the new leader according to the combined weight in each 
round. 

 
Fig. 1: System Architecture   

 
Estimate distance d to BS between sensor node and BS. As sensor nodes are location unaware, they have no 

idea about their terrestrial location. It is anticipated that a node can estimate mutual distance between two nodes 
via the strength of the signal received from another node according to.  

At initial stage, BS broadcasts information message to the whole network and node i can estimate its 
distance from BS by the received signal strength. Then calculate the energy portion, and calculate the combined 
weight for each node. Compare the different weights of each node and the node with minimum weight is 
carefully chosen as the leader in this round. The constant elasticity enhances the leader selection and the 
algorithm can be usable to all network circumstances. 

 
G. Data Transmission Phase: 

After the protocol performs the process, the above two phases, the leader initiates a token passing approach 
to start the data transmission from the end node of the chain. The chain formed in more than two end nodes. 
Each node carries own sensing data to its neighbor node in their time slots dispensed by TDMA mechanism. 
Then the neighbor nodes fuse them with their own data and transmit these data to their other neighbor nodes. 
One round will end until BS receives the data from the leader.  
 
Algorithm Technique: 

PEGASIS (Power Efficient Gathering in Sensor Information System) is an optimal chain based routing 
protocol. The key point is that to forming a chain among sensor nodes. Each node will receive packets and 
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transmit packets to its close neighbors of the group and it is measured as the leader for transmission of data to 
BS.  

This allocates the energy load evenly among the sensor nodes. The nodes are randomly located and 
organize them in to a chain using   greedy algorithm. Otherwise, BS multiplies this chain and broadcasts it to all 
the nodes. 

Node 0 and node 1 connected to node 3, node2 and node 3 connected to node 1 and node 1 connected to 
node1. When a node dies, the chain is constructed in the same manner to bypass the dead node.The constant 
elasticity enhances the leader selection and the algorithm can be usable to all network circumstances. 

 

 
Fig. 2: Nodes connectivity 

 
For data gathering, each node receives the data from one neighbor, passions its data and transmits it to the 

next node in the chain. In given round a simple token passing technique initiates the leader to start the data 
transmission from the ends of the chain. Here the cost is very less because the size of the token is very small. 

 
Fig. 3: Token transmission 

 
Fig. 4: Leader selection 
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Figure 4 shows that the node C2 as the leader and it passes the token to   C0 and then the C0 sends its data 
to C1.  C1 wraths its data with C0’s data and sends it to the leader C2. C2 then transmits the token to C4. C4 
sends its data to C3. C3 fuses its data with C4’s data and then transmits it to leader C2.  C2 waits to accept data 
from both the neighbors and then it wraths its data to neighbor’s data. The leader then transmits only one 
message to the BS. 

In PEGASIS, each node obtains and communicates one packet in each round and is the leader at least once 
in n rounds. PEGASIS overcame the LEACH by equivalent energy at subsequent stages. First, in the local 
gathering, the distance that most of the nodes transmits is comparatively less than the CH in LEACH.  

Second, the leader obtains only two messages from the neighbors which are not in the case of LEACH. 
The leader node takes the responsibility to communicate to the base station behalf of all other nodes in the 

network. In the local gathering area energy can be saved. 

 
Fig. 5: PEGASIS process 

 
The leader will receive minimum number of messages in the network boundary. At this point energy can be 

saved. Natural light energy gives more amount of energy than any other energy harvesting resources. 
 

 
 
Fig. 6: Energy efficient comparison between existing and proposed. 
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Fig. 7: Fusion center and sensors in wireless sensor network. 

 
Conclusion And Future Work: 

We considered optimal collaborative sensing scheduling policies in a sensor network powered by energy 
harvested from the nature. The objective is to maximize the time average utility generated by the sensors under 
the energy causality constraints at individual sensors, where the utility function is assumed to be concave and 
monotonically increasing in the number of active sensors in each slot. We considered both offline and online 
settings. Under the offline setting, we first noted that the optimal sensing policy has a “majorization” structure, 
and then proposed an algorithm to identify the planning policy fulfill the energy destiny constraints at individual 
sensors and the structural requirements of the optimal policy. Under the online setting, we first proved that the 
long-term expected time average utility generated under any feasible policy has an upper bound. Then, we 
proposed a randomized myopic policy, and showed that as T approaches infinity, the expected time average 
utility generated under the policy converges to the upper bound almost surely, thus it is optimal.   

And the future we use PEGASIS algorithm in wireless sensor network.  It is an energy efficient algorithm 
for energy harvesting method compared to existing techniques. In this PEGASIS algorithm used to minimize 
energy consumption, and further to prolong network life and to achieve energy efficiency. 
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