
IJSRD - International Journal for Scientific Research & Development| Vol. 7, Issue 02, 2019 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1329 

Efficient Power Saving Routing Mechanism using APSSWS in Wireless 

Sensor Network 

R. Preethi1 Dr. P. Ganesh Kumar2  
1Student 2Professor 

1,2Department of Information Technology 
1,2KLN College of Engineering, Madurai, India

Abstract— Security is a major problem in wireless sensor 

networks where sensitive or confidential information is 

transferred. The problem of the security is the major thing in 

the wireless ad hoc networks as compared with other 

traditional networks. In wireless communications, an attacker 

can have the access over the network and steals or sniff the 

information without any physical connection to the network. 

So many wirelesses communicating technologies such as 4G 

Mobile, the recent technology and other many wireless 

technologies such as 3G mobile technologies and WLANs are 

already supporting the basic security mechanisms such as 

access security. However, some emerging wireless 

technologies such as wireless ad hoc and sensor networks 

have brought new and challenging security problems.  In this 

paper, we proposed an efficient routing mechanism using 

APSSWS (adaptive power saving sleep wake up scheduling 

mechanism) in wireless sensor network.  This mechanism 

helps to increase the network performance with various 

parameters.  This mechanism is used to reduce the power 

consumption of the network.  The simulation and result show 

the analysis of various performance parameters such as 

throughput, delay, jitter, packet drop, packet delivery ratio 

and power saving.    

Keywords: Wireless Sensor Network, Security, Network 

Performance, Sleep Wakeup Scheduling Mechanism 

I. INTRODUCTION 

The wireless sensor is used for different applications such as 

controlling and monitoring of the level of gases 

determination, determine various harmful incidents etc.  In 

the wireless sensor network, monitoring, controlling and 

recognizing of different data is major problems.  To compare 

wireless sensor network and general data networks, wireless 

sensor network is application oriented, planned and used for 

dedicated purpose.  The wireless sensor network has large 

range extension of various applications.  A sensor is a device 

which helps to change physical into electrical quantity.  When 

a input signal is to be applied to electronic instruments which 

is converted to appropriate output signal based on input 

signal.  In digital environment, sensor is omnipresent in our 

regular routines.   

 
Fig. 1: Basic diagram of wireless sensor network 

There are various properties present in sensor such as convert 

the non-electrical quantity into electrical quantity, to take step 

speedily, and portable one.  The figure.1 shows basic wireless 

sensor network diagram. 

A. Routing Process in Wireless Sensor Network 

In the wireless sensor network, the routing protocols are 

change from the traditional routing protocols, it has unique 

characteristics.  The major aim of this routing mechanism is 

to design a routing protocol which is to learn the energy 

consumption based on highest energy consumption.  The 

routing method is to be adopted and it is depending on the 

application.  In the wireless sensor network, the routing 

protocols should be static or dynamic present in nature.  It is 

classified into different attributes such as routing structure, 

routing decision, adaptive nature, timing and position and 

reliability mechanisms.  The routing protocols have different 

parameters which are changeable manner with routing 

category.  The figure.2 shows routing protocols present in 

wireless sensor network.  

 
Fig. 2: Routing protocols in WSN 

II. LITERATURE SURVEY 

Yuki Nishikawa [1] et al proposed a design of stable wireless 

sensor network for slope monitoring.  The benefits of this 

system help to monitor the deformation of ground which is to 

be caused by heavy rain present in mountain areas.  This 

paper introduces a dynamic transition of communication 

which is depending on capacity of battery.  The simulation 

result shows actual test field and dynamic test configuration 

in wireless sensor network.  The status will be predicted based 

on the obtained data from the improved system.  This paper 

has following information such as proposed methodology, 

experimental field, dynamic wireless network configuration, 

proposed antenna model in wireless sensor network, device 

protection from lighting, and the analogy of stratum by pore 

pressure measurement, and performance analysis.  The 

further development of this paper is enhancing the 

stabilization of communication and the influence of world 

will be resolved. 
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Kyosuke Fukuda [2] et al proposed a transmit 

control and data separation in physical wireless parameter 

conversion sensor networks with event driven sensors.  This 

paper gives the separation for PhyC – SN with event driven 

sensor.  Then data sensing information is to predict the 

Gaussian probability model which helps for estimating the 

difficulty of data separation process.  The proposed 

mechanism is to be simulated and it is evaluated with the help 

of the computer simulation.  This paper has following 

information such as system model, transmission control of 

event driven sensor, problem of PhyC – SN with transmission 

control of event driven, data separation based on prediction 

of sensing information, transmit control based on Gaussian 

probability process model, and performance analysis. 

Akash Sachan [3] et al proposed energy efficient 

virtual – MIMO communication for cluster based cooperative 

wireless sensor network.  This paper introduces a design of 

resourceful energy-based communication network.  This 

method proposed a novel algorithm namely inference 

algorithm with virtual MIMO technique.  This is the space 

time block coding which is to achieve the reliability in the 

wireless sensor communication network.  There are various 

advantages of MIMO when each sensor nodes are not 

required transmit all information.  This technique helps to 

increase a data aggregation.  This paper has following 

information such as proposed data fusion scheme, inference 

algorithm, implementation processing methods, and 

performance analysis.  The further development of this paper 

is to analyze consumption of energy of any sensor nodes. 

Rahul Kumar Verma [4] et al proposed a GDA that 

is gravitational data aggregation mechanism for periodic 

wireless sensor networks.  This mechanism is to be inspired 

with the help of Newton’s law of gravity.  This method is to 

be used for on – node and filters out of the redundant data 

points when the data source present in periodic wireless 

sensor networks.  The proposed mechanism helps to suitable 

for the transient sensor data which reduce the number of 

messages.  This method helps to exchange between the sensor 

node and the hierarchical node in the wireless sensor network.  

This paper has the following information such as system 

model, background, proposed GDA mechanism, initial 

building, and initial velocity, velocity updating, detecting 

redundant data, transmitting data to the next level of 

hierarchical node, numerical example, analysis of the 

mechanism and performance analysis.  The further 

development of this paper is to reduce the number of message 

exchanges. 

Sethu Lakshmi P [5] et al proposed a network 

lifetime enhancement of multi – hop wireless sensor network 

by RF energy harvesting.  This paper introduces major few 

objectives such as optimally place the energy transmitters 

which are to be required to avoid energy holes present in 

multi hop wireless sensor network and to determine a optimal 

number of energy transmitters which are to be avoided energy 

holes.  The optimum number of energies will be transmitted 

which is to be solved when a minimum energy will be 

charged by each sensor node.  This paper has following 

information such as propose technique analysis, energy 

consumption model, energy charging model, optimal 

placement of energy transmitters, minimum number of 

energy transmitters, and performance analysis.  The further 

development of this paper, they include directional energy 

transmission to overcome path losses. 

III. PROPOSED METHODOLOGY 

 

We proposed an efficient routing mechanism using APSSWS 

(adaptive power saving sleep wake up scheduling 

mechanism) in wireless sensor network.  This mechanism 

helps to increase the network performance with various 

parameters.  This mechanism is used to reduce the power 

consumption of the network.   

A. Routing Mechanisms in Wireless Sensor Network  

A wireless sensor network has unique features and novel 

techniques which help to extend the lifetime of the network 

that are utmost importance.  In wireless sensor network, each 

layer has protocol stack which is responsible for reducing the 

energy consumption.  The routing protocol scheme is more 

reliable which is too resistant towards route and this is to 

achieve better performance with certain quality of service 

metrics.  A clustering is a process of separating the whole 

sensor nodes into various routing the packets.  A data 

transmission process is applied an intra cluster and inters 

cluster routing.   

Clustering is again separated into two process such 

as equal clustering and unequal clustering process.  The equal 

clustering process is nothing but each and every cluster has 

equal sizes because cluster heads near the base station will be 

depleted fast.  Equal clustering gives the result in energy 

holes or issue of hotspot which helps to terminate network 

connectivity.  The unequal clustering is nothing but each and 

every cluster has different sizes because cluster heads near 

base station will smaller size.   

 
Fig. 3: clustering process in wireless sensor network 

The fig. 3 shows clustering process present in 

wireless sensor networks.  In this figure, each and every node 

has cluster head and normal sensor nodes are communicating 

to its neighbors and also cluster head.  Each and every cluster 
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head transmit information to base station.  A base station 

gathers information packets from all cluster heads. 

B. Ad Hoc on Demand Distance Vector Routing Protocol 

An ad hoc on demand distance vector protocol has both on 

demand and a table-driven protocol and the packet size of 

AODV protocol id uniform manner.  It supports both 

multicasting and unicasting with the proper and uniform 

framework manner.  Each and every route has a lifetime when 

the route expiry or not used and a route is to be maintained 

when it is utilized.  AODV protocol maintains a route 

between sources to destination pair.  It helps to improve 

maintenance of routing tables at each node.  AODV protocol 

has following features such as quick loop free convergence, 

route creation based on demand and minimizing control 

traffic, updates are to be triggered and minimal latency for 

route replies and reduced bandwidth utilization.  The figure.4 

shows route request packet format and figure.5 shows route 

reply packet format. 

 
Fig. 4: Packet format of route request 

In the fig. 4, source sequence number is to be used 

for short lived reverse route and destination sequence is the 

last known for destination. 

 
Fig. 5: Packet format of route reply process 

The algorithm shows process of ad hoc on demand 

distance vector protocol. 

1) Algorithm 

1) Step: 1 Start the process 

2) Step: 2 To send route request packets by source 

3) Step: 3 If the packet reached its neighbors and then 

choose it’s the destination 

4) Step: 4 If the destination chosen successfully send route 

reply else check path to destination is available. 

5) Step: 5 In that particular path if any route link failure will 

detect drop the packets. 

6) Step: 6 To send a message like route error and then 

alternate route will be chosen. 

C. Sleep Wake up Scheduling Mechanism 

A sleep wakes up scheduling is major problems present in 

wireless sensor networks.  This method helps to save the 

power and energy of each node with the help of keeping 

nodes in sleep mode as long as possible.  This method helps 

the information about how to modify the ratio of sleeping 

time analysis and wake time each sensor presents in each 

period.  If a sensor is presenting in wake-up stage, then sensor 

receive and transmit packets.  When no packets are received 

or transmitted during the listening time, then the energy and 

time will be wasted.  So, sleep wake up time is major problem 

in wireless sensor network.  The figure.6 shows the sleep 

wake up problem formulation.   

 
Fig. 6: Sleep wake up formulation 

In fig. 6, sleep: a sensor should not be transmitted 

and received any packets present in sleep state; wake – up: a 

sensor should transmit or receive packets when it presents on 

wake up stage; these process are to be done with a particular 

time scheduled scheme.   

The algorithm shows sleep wake up scheduling mechanism. 

1) Algorithm 

1) Step: 1 Start the process 

2) Step: 2 To initialize a learning rates and the probability 

distribution 

3) Step: 3 The nodes are to be selected an action 

4) Step: 4 when the selected action transmitted then the 

nodes used to determine when to transmit the packet in 

the time slot. 

5) Step: 5 when the selected action should present in sleep 

then the node updates its own policy that is probability 

distribution over actions. 

6) Step: 6 The node uses which are to be normalized the 

probability distribution. 

7) Step: 7 To allot the time slot based on sleep and wake up 

then it is to transmit or receive process. 

IV. SIMULATION AND RESULT DISCUSSION 

We proposed an efficient routing mechanism using APSSWS 

(adaptive power saving sleep wake up scheduling 

mechanism) in wireless sensor network.  This mechanism 

helps to increase the network performance with various 

parameters.  This mechanism is used to reduce the power 

consumption of the network.   

A. Throughtput Analysis 

The throughput is explained as the total number of successful 

packets received by the destination to the total time taken for 

that transmission.  Throughput is measured by bits per second 

(bps).  The figure.7 shows throughput analysis. The table.1 

shows various performance parameters analysis compared 

with various existing mechanism. 

 

 



Efficient Power Saving Routing Mechanism using APSSWS in Wireless Sensor Network 

 (IJSRD/Vol. 7/Issue 02/2019/366) 

 

 All rights reserved by www.ijsrd.com 1332 

Throughput (Kbps) Power saving Packet delivery ratio 

ime 

(ms) 

Existing 

method 

Proposed 

method 

Existing 

method 

Proposed 

method 

Existing 

method 

Proposed 

method 

10 6 10 0.200 0.500 1.050 1.100 

20 80 100 0.350 0.900 0.750 1.099 

30 150 190 0.550 1.00 0.62 1.088 

40 200 240 0.80 1.00 0.955 1.00 

50 200 240 0.80 1.00 0.955 1.00 

Table 1: Comparison of Various Performance Parameters 

 
Fig. 7: Throughput analysis 

B. Packet Delivery Ratio 

The packet delivery ratio is explained by the ratio of number 

of packets received by the receiver to the total number of 

packets transmitted to the transmitter.  The figure.8 shows 

packet delivery ratio analysis. 

 
Fig. 8: packet delivery ratio analysis 

C. Power Saving Analysis 

The power saving is defined as the total amount of power 

saved during the transmission of packets.  This is measured 

by mill watts.  The figure.9 shows analysis of power saving. 

 
Fig. 9: Power saving analysis 

V. CONCLUSION 

We proposed an efficient routing mechanism using APSSWS 

(adaptive power saving sleep wake up scheduling 

mechanism) in wireless sensor network.  This mechanism 

helps to increase the network performance with various 

parameters.  This mechanism is used to reduce the power 

consumption of the network.  The simulation and result show 

the analysis of various performance parameters such as 

throughput, delay, jitter, packet drop, packet delivery ratio 

and power saving.  Our proposed method gives the better 

result than existing mechanisms.  This mechanism gives the 

high-level power saving scheme while transmission of data.  

This method helps to reduce the power consumption of the 

network. 
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