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ABSTRACT:  

Wireless sensor networks are formed by a collection of nodes through radio links, which are  
self deployed in nature with adaptive topologies. The nature of this wireless networking, like  
their  ever  present  and  easy  interconnection,  has  further  enhanced  the  application  areas.  
Though they are many advantages and applications of these network the major constraint is  
power consumption since these nodes are placed in a wide area for monitoring purpose and are 
connected over wireless lines. These nodes are power-driven by batteries whose life is restricted  
hence  efficient  utilization  of  energy  is  crucial  in  wireless  sensor  networks.  As  a  part  of  
improving  energy  efficiency  of  the  sensor  network,  this  work  presents  comprehensive 
comparative  study  between  Dynamic  source  routing  protocol  and  Low  energy  adaptive  
clustering hierarchy protocol. This relative investigation results in, which protocol to be used to  
achieve energy efficiency.

Keywords:  WSN (Wireless Sensor Networks), CH (Cluster Head), DSR (Dynamic Source 
Routing), LEACH (Low Energy Adaptive clustering Hierarchy), Wireless sensor nodes

[1] INTRODUCTION 

A wireless sensor networks (WSN) contains a great number of sensor nodes which are 
small in size that can sense its area of interest, process the data and communicate. Numerous 
sensor nodes are positioned either in the area of interest or neighboring to it.  In WSN the 
sensor  nodes  are  either  placed  randomly  or  deterministically  [3].  The  communication 
between the sensor nodes is a multi hop approach and path ends at particular nodes called 
base stations (referred as sinks) which links sensor network to another network to disseminate 
the data sensed for further processing.

Autonomous long term monitoring of  the  environment  is  one of  the  WSN visions. 
However due to their small size they have number of limitations. 

The major  limitation  is  their  limited energy and many works  are  under  process  to 
improve energy efficiency. Energy can be best utilized by reducing the packets that has to be 
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transmitted using modulation techniques  such as  Delta  modulation and Differential  pulse 
code modulation. In DSR protocol for network routing [8], it reduces the overhead packets 
almost to zero. Where as in the other researches it shown that LEACH is the energy efficient 
algorithm. And also one the way to achieve energy efficiency is the best routing algorithm 
[1]. Hence this work is carried out, to analyze which protocol improves network lifetime.

[2] LITERATURE REVIEW 
In recent years there are many researches that took place in network layer that is on 

routing algorithm. Fundamentally these routing protocols can be classified into two groups 
that are Data centric routing and clustering based routing [5]. Out these two approaches, its 
observed that cluster based routing is much energy efficient for wireless sensor networks than 
data centric routing.

In an Ad-hoc networking there are two properties which make them suitable for cluster 
based approach that is mobile nodes, in which the location of the nodes change often thus 
causes frequent fluctuations in network connectivity and wireless links, which are prone to 
fluctuations and may induce per hop delays [7]. Hence we need an routing protocol which 
will yield efficient energy. 

2.1. DSR
Dynamic source Routing protocol  [8] is  a routing protocol  mainly designed for the 

multi hop ad-hoc mobile networks. This Routing protocol is an efficient and uncomplicated. 
This protocol allows nodes to discover and maintain routes to an arbitrary destination for 
which it  has  two mechanisms i.e.,  route  discovery and route  maintenance.  By using this 
routing protocol the complete network will  be self organizing and self configuring, hence 
does not require any monitoring of the network. Source route to any destination (which can 
change at  anytime)  is  dynamically  discovered  across  the  network  by  multiple  hops.  The 
header of each data packet consists of complete details about the route i.e., the list of the 
nodes that it needs to travel to reach destination. This makes the protocol loop free and also 
avoids intermediate updating. 

DSR is completely works on demand because of which the overhead packets are scaled 
down to almost zero when the nodes are stationary with respect to each other [7].This is the 
important feature since it reduces the length of the packet that needs to be transmitted. Inter-
networking is supported by DSR and integration into standard internet and mobile IP routing 
is also possible.  DSR is best operated in layer 3 of ISO network reference model for the 
integration of the networks.

2.2. LEACH
LEACH [6] is the earliest network protocol that uses hierarchal routing. In this all the 

nodes are formed into groups called clusters and one node is randomly selected as a cluster 
head. Hence data processing I done at the CH and it transmits to the base station or sink.

LEACH algorithm is operated in two phases that is initial setup phase and steady state 
phase. In the initial phase the nodes are deployed and formed into groups called clusters and 
cluster heads are selected based upon the received signal strength. In the preliminary part of 
the algorithm sensor nodes transmit their sensed information to their respective cluster heads. 
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In LEACH the cluster head is randomly selected and is changed after some fixed amount of 
time or after transmitting certain packets.  The main advantage of this algorithm is that it 
reduces energy consumption at the node level since 

[3] PROPOSED METHOD

For the implementation the sensor nodes are placed on these grids so as to enhance the 
coverage of the network and also increase the connectivity in such a way that no single node 
is over burdened with the traffic and die off [2]. 

To implement LEACH in WSN, all the sensors in the network are divided into different 
Clusters [4]. For this implementation, we have used 4 clusters. The clusters are fixed, that is 
its members don’t change over time.

Each cluster  has a sensor which acts  as a Cluster  Head (CH).  The sensor with the 
maximum remaining energy is selected as the Cluster Head. The Cluster Head changes after 
some fixed number of packet receptions, which in this case is taken as 4. 

The  member  sensors  in  the  cluster  communicate  only  with  the  Cluster  Head.  The 
sensors transmit their packets directly to the Cluster Head in a single hop. The Cluster Head 
consecutively forwards these packets to the Sink or base station either directly or via other 
Cluster Heads. The route from the Cluster Head to the sink has been defined as static routes.

DSR is implemented as per the standard RFC 4728[8]. DSR’s fundamental approach 
during the initial phase is that to build a route through flooding route request packets in the 
entire network. Route reply packet is transmitted to source node by the destination node upon 
receiving the route request packet. This Route reply packet carries the details of the route it 
travelled.  

The protocols used in this method are 

• IEEE 802.15.4 operating in Unslotted CSMA/CA in MAC (L2) and PHY (L1)
• Static Routing operating in L3

o All sensors inside a cluster send the data to the Cluster Head in one 
hop

o Static routes are defined from the Cluster Heads to the Sink
• User Datagram Protocol operating in L4

  Objective of this work is to compare LEACH and DSR protocols in wireless sensor 
networks. For which Throughput and network lifetime were calculated.

Throughput:
              Throughput= (No. of Packets reaching Sink × Packet Size ) / (Total Time) 
Here, the total time is taken as the total simulation time, even though the actual lifetime 

of the network may be less.

Pranutha Sundeep and Amutha Jeyakumar 3



A RELATIVE ANALYSIS OF DSR AND LEACH FOR AN ENERGY EFFICIENT WSN

Network Lifetime:
       This is time at which the first sensor in the network runs out of power.

 [4] SIMULATION PARAMETERS 

The Following  [Table-1] give the details about the simulation parameters that were 
considered for the comparative analysis between DSR and LEACH.

[Table-1]

S. No Parameters Value

1 Area 50m × 50m

2 Total no of Nodes  Four Scenarios: 16, 36, 64 & 100

3 No of Clusters 4

4 Sink Node location (50, 25)

Traffic Model
5 Packet Size for DM 24 bytes

6 Generation Rate
One packet per sensing interval from each sensor with 
the first packet is generated at a random time  (Can be 

changed by changing the sensing interval)

7 Maximum Frame Retries 0

Sensor Properties

8 Sensing Interval 1000 sec

9 Sensor Range 100 m

Power Model

10 Initial power available at each sensor 10000 mW (10 J per sec)

11 Transmission Current 8.8 mA

12 Reception Current 9.6 mA

13 Idle Current 0.33 mA

14 Voltage 3.6 V

15 Energy Harvesting Off

16 Transmitter Power 100 mW

17 Receiver Sensitivity -85 dBm

Path Loss Model – Line of Sight

18 Path Loss exponent 2

Table: 1. Parameters considered for simulating results

 [V] RESULT ANALYSIS

The scenario of  the nodes which is  considered for implementing the proposed method is 
shown in the below [Figure-1].
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     ------   Sink Node

          -----   Sensor

          -----     Cluster Head (CH)

Figure: 1. Sensor deployment scenario

Wireless sensor nodes are placed in the area of 50m × 50m and are grouped to form 
clusters. One node in each cluster will be functioning as cluster head. Both the LEACH and 
DSR  are  implemented  in  this  scenario  and  network  lifetime  and  throughput  has  been 
analyzed. 

The results  were generated for different  number of  nodes  (16,  36,  64,  100) and at 
various generation rates i.e., packet is generated per 5s, 10s, 20s and 25s. Figure 2 is for the 
throughput for packet per 5sec, figure 3 for 10sec, figure 4 for 20 sec and figure 5 for 25 sec. 
whereas figure 6 is for network lifetime for the packets generated at 5 sec, figure 7 at 10sec, 
figure 8 at 20sec and figure 9 for 25sec. Results were analyzed from the Table 2 for the 
throughput of the network and Table 3 for the network lifetime. 

[Table-2]

Throughput (bits/sec)

No. of nodes LEACH DSR

Generation rate = 1 packet/5 sec

16 173.2672 208.1728

36 333.3376 588.8896

64 572.096 967.552

100 763.1552 1174.931

Generation rate = 1 packet/10 sec

16 87.8528 117.5616

36 170.1184 305.1776

64 293.6832 587.1232

100 393.5616 741.1008

Generation rate = 1 packet/20 sec

16 44.6144 75.4432

36 85.408 149.2928

64 148.2368 313.4336

100 199.9872 432.1216

Generation rate = 1 packet/25 sec
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16 35.488 63.4368

36 68.9664 117.3184

64 119.776 239.808

100 161.0752 361.7344

Table: 2. Simulated data for the throughput of the network

[Table-3]

Table: 3. Simulated data for the network lifetime

Figure 2: Throughput for the generation rate of 1 packet/5 sec

Lifetime (in sec)

No. of nodes LEACH DSR

Generation rate = 1 packet/5 sec
16 8206.004 6302.513

36 8175.265 6920.56

64 8179.479 7020.74

100 8188.007 6489.578

Generation rate = 1 packet/10 sec
16 8303.834 7319.921

36 8287.454 7500.133

64 8286.864 7520.615

100 8289.604 7213.882

Generation rate = 1 packet/20 sec
16 8346.909 7612.494

36 8331.28 7935.166

64 8331.761 7696.246

100 8330.881 7485.878

Generation rate = 1 packet/25 sec
16 8342.301 6683.196

36 8342.567 7956.245

64 8338.717 7752.923

100 8336.892 7684.452
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Figure 3: Throughput for the generation rate of 1 packet/10 sec

Figure 4: Throughput for the generation rate of 1 packet/20 sec

Figure 5: Throughput for the generation rate of 1 packet/25sec

Figure 6: Network Lifetime for the generation rate of 1 packet/ 5sec
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Figure 7: Network Lifetime for the generation rate of 1 packet/ 10sec

Figure 8: Network Lifetime for the generation rate of 1 packet/ 20sec

Figure 9: Network Lifetime for the generation rate of 1 packet/ 25sec

From the analysis it is implicit that the network lifetime of the LEACH protocol is good 
compared to DSR, whereas DSR gives a good throughput. For the energy efficient network 
LEACH is best chosen than DSR.

 [6] CONCLUSION

From this presented work it is observed that even though DSR protocol reduces the 
overhead packets and has a good throughput along with its various advantages, still LEACH 
protocol is energy efficient in comparison to it. From the above results it is obvious that the 
LEACH protocol has better network lifetime that the other. Hence LEACH is considered for 
the further work in improving energy efficiency by reducing the packet size using modulation 
technique.
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