IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 2 Issue 1, January 2015.
www.ijiset.com
ISSN 2348 – 7968

On Demand Wakeup Scheduling For Energy Efficient WSN with Delay Minimization
S.atish.L.Yedage1 and D.C.Mehetre2
1

computer dept, pune university,satish.L..yedage
pune, maharastra, india
2

computer dept, pune university,D.C.Mehetre
pune, maharastra, india

Abstract
In Wireless Sensor Network (WSNs), has become popular
to gather the data by using mobile sinks. SinkTrail
projected a protocol to decrease the number of messages
which is used for efficient energy data forwarding, sink
location broadcasting, become familiar to unknown
possible changes is attained. By using logical coordinate
system the forecast of mobile sinks’ site are done. When
sensor nodes don’t have any data to send they switch to
sleep mode to increase the network lifetime by saving the
energy. And due to this reason there is an accidental of the
participation of nodes that are in sleeping state amid the
trail sources to the mobile sink which is designated by the
Sink Trail protocol. Before become the fully functional
and process the information, these sleeping nodes can drop
the some information. Due to that, it is energetic to wakeup the sleeping nodes on the path earlier than the sender
can start transferring of sensed data. On-demand wake-up
scheduling algorithm is projected in this paper, which is
used to trigger sleeping node on the path before data
distribution. WSN also reflects the multi-hop
communication. By including wake-up scheduling
algorithm to perquisite the reliability and recover the
performance of on-demand data forwarding extends the
SinkTrail solution in this work. This algorithm is used to
improve the excellence of service of the network by deceit
of data or plummeting the defeat due to sleeping nodes.
The evaluation results showed efficiency and the
effectiveness projected solution.
Keywords: Communication system routing, wireless
sensor network, wake-up scheduling, data reporting of
WSN, routing.
.

1. Introduction
In wireless sensor network (WSN) applications, nonstop
monitoring is a significant form. A huge figure of sensor
nodes is working by a continuous monitoring for data
meeting and continuous sensing. Each sensor node
frequently senses and generates a exact kind of data in
wireless sensor network. Additionally, one or several base
station(s) data are reported by nodes. In wireless sensor
network (WSNs) hold of a diversity of applications that’s
why they have grown to be admired in various fields like

forest fire detection [1], habitat monitoring [2], home
health care, environmental science, military surveillance.
A wireless sensor network (WSNs) are usually used for
the small cost and extended term monitoring requests. The
minimization of energy expenditure is a key confront
worried in wireless sensor network, while scheming the
sensor network protocols.
Consumption of wireless ad hoc networks with limited
energy resources requires the design of algorithms that
exploit the lifetime of the network, continue connectivity
and make easy preservation. To uphold networkconnectivity or perform a set of tasks in a distributed
fashion nodes in an ad hoc network often require working
together with each other. They may have changeable rates
of energy use because some nodes do energy-intensive
tasks such as data-aggregation and data-forwarding more
than others. These differences reason early energy
decrease of certain nodes which crash both the
connectivity and the on the whole life span of the network.
Characteristically, without scheduling the route for a
mobile sink in goes forward; a data gathering protocol
using mobile sinks suggests that a mobile sink proclaim its
location information frequently throughout the network.
Existing research efforts prove that authorizing sink
mobility is additional energy efficient move toward for
data gathering [3] instead of introducing extended multihop routes to the sink to report data. Wireless
communication competence used as a mobile sinks which
is armed to attain mobility, animals or vehicles. The
mobile sinks trail from one location to another location to
fold data from sensor nodes to decrease energy
consumption and data transmission paths. Numerous
studies done on power consumption in WSN showed that
even indolent listening by sensor nodes consumes an
important amount of energy decreases the lifetime of the
node. Therefore, switch the sensor node to sleep mode
throughout indolent times and wake it up at periodical
intervals to ensure presence of any data is an effective
approach to preserve energy in WSN
.

1.1 Wireless Sensor Network Scheduling
A packet scheduler is nothing but a wireless sensor
network scheduler, is an arbiter agenda that deals with the
arrangement of wireless sensor network packets in
transmit and get lines of the wireless network interface
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controller, which is use round information support. There
are a few wireless sensor networks schedulers accessible
for the distinctive working framework. Wireless sensor
network are made out of countless nodes, which convey in
a radio channel. The primary point of the sensor network
comprises of a sensing a certain physical parameter,
gathering information and sending them to the base station
where the data is registered. [4] The topology of WSN is
for the most part considered as an issue sort and the
correspondence can be either single-bounce or multi-jump
depending regularly on the extent of the network. Indeed
mix of both can be utilized. WSN systems are in a certain
manner like MANET systems. There are, then again, two
crevices between them: vitality mindfulness and occasions
determined by sensed physical variable. WSN systems are
significantly vitality obliged on the grounds that the nodes
are controlled from non-rechargeable batteries much of the
time. Unexpectedly, the gadgets of MANET system are
commonly controlled from batteries, which can be
effectively revived or supplanted. In addition MANET
gadgets are not as little as WSN gadgets, in this manner,
the limit of batteries can be higher. That implies both
innovations are vitality mindful since they are run from
batteries however in WSN vitality utilization is more
discriminating issue and all system techniques must be
composed with negligible vitality requests.
In this paper we discuss about the related work in section
II, in section III we discuss the proposed method where we
design our solution, mathematical model, algorithms, and
system architecture. In section IV we see the
Implementation details. In section V we proved the
simulation result with graph and at last conclusion in
section V.

2.Related Work
Due to the multi-hop routing and arbitrary movement of
the nodes, a lot of control signal overhead is introduce for
route discovery in wireless sensor networks (WSN). It is
unbearable in energy-constrained wireless sensor
networks. Repeatedly changing topology and energy
constraints are helped by the sensor nodes. Regularly
switch them into a sleep state and intermittently wake-up
to check, is there is data for them to send to the sink, to
enliven the network lifetime in WSN is done by a Sensor
nodes. Wide research efforts have been taken in order to
reduce the energy consumption and design sleep/wake-up
scheduling algorithms for a wireless sensor network
(WSN).
In wireless sensor network, wakeup scheduling is
classified in Asynchronous Wakeup Scheduling,
Heterogeneous Wake-up Scheduling, TDMA- ProtocolScheduling, Quorum-Based Wakeup Scheduling. Clock

synchronization is not required for Asynchronous wakeup.
In this approach, in idle state, each node follows its own
wakeup schedule as long as the wakeup intervals among
neighbors overlap. Nodes usually have to wakeup more
frequently than in the scheduled rendezvous mechanism to
meet this requirement. Though, there are many
compensation asynchronous wakeup, for example low
message
overhead
for
communication
and
broadmindedness in implementation. In addition, it can
guarantee network connectivity even in highly dynamic
networks [3].The heterogeneous wake-up scheduling
means that nodes execute different wakeup independent
schedules to reflect their remaining/residual energy [13].
There are different types of heterogeneous wake-up
scheduling: quorum duty-cycling schedule and low duty
cycling schedule.In quorum based wakeup scheduling can
be used quorum-based power saving (QPS) protocol, has
recently been proposed as a solution for asynchronous
wakeup scheduling. In a QPS protocol, the time axis is
divided into beacon intervals. Given an integer n, a system
defines a cycle, which specifies the wake/sleep scheduling
pattern during n continuous intervals for each
node.However,
many
WSNs
are
increasingly
heterogeneous in nature i.e., the network nodes are
grouped into clusters, with each cluster having a lowpower cluster member nodes and high-power cluster head
node. Thus, it is desirable that heterogeneous sensor nodes
have heterogeneous quorum-based wakeup schedules.

2.1 Sleep/Wake Scheduling for Sensor Networks
MAC based protocols can be classified as contention
based or TDMA in wireless sensor networks. Due to
collisions waste of energy occurs, idle listening and
overhearing in contention based MACs. Therefore to
evade eaves dropping and save energy of nodes in WSN,
research efforts [6], [7] projected mechanisms.
A wakeup scheduling strategies can be found in a MAC
protocol for sensor wireless networks called S-MAC, was
presented where the thought of obligation cycling and
scheduled sleeping of the nodes is joined in the MAC
layer. Every hub takes after a specific period for dynamic
slumber cycle, and the hubs that are near each other
synchronize their dynamic cycles together [17]. T-MAC is
an expansion of the past protocol which adaptively
modifies the sleep and wake periods focused around
assessed activity stream to build the force reserve powers
and lessen delay. DMAC is an effective information
gathering protocol for sensor networks where the
communication pattern is limited to a unidirectional tree. It
is utilizations amazed wakeup schedules to make a
pipeline for information spread to lessen the inertness of
information gathering process fundamentally.
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The TDMA protocol must be energy efficient by reducing
the potential energy wastes and send the senses data to the
sink without further delay. TDMA protocols reduce the
retransmission because collision does not happen in
TDMA protocol. Since these patterns decide the behavior
of the sensor network traffic that has to be grips by TDMA
protocol, the types of communication patterns that are
experiential in sensor network applications should be
examined. To design a TDMA protocol for wireless sensor
network the following parameter must be considered.
Firstly, TDMA protocol should be energy saving protocol.
Secondly, another parameter of wireless sensor network is
routing and adaptability to change. If any change in node
density, topology, and network size, should be handled
efficiently by protocols. This TDMA protocol uses energy
efficient Wakeup scheduling (EEWS) algorithm for sensor
nodes which reduces the number of wake-up. Wake-up
means, when any node receives or transmits data then it
comes in wakeup mode.

Mobile Agent Scheduling
Mobile Element Scheduling (MES) algorithms [8], [9],
[10], [11], [12] emphasis by the class research
determinations. Mobile sink mobility controlled and
forecast of the moving path of the mobile sink is
considered by this algorithm. Using mobile elements
(MEs) as mechanical carriers of data has been shown to be
an effective way of prolonging sensor network life time
and relaying information in partitioned networks. Some
sensors require to be visited more frequently than others,
as the data generation rates of sensors may differ. Unlike
MES algorithms, SinkTrail, with approximately no
restraint on the moving route of mobile sinks, attains much
more suppleness to adapt to energetically changing field
circumstances while still maintains low communication
overheads.
Summary: The two wrong assumptions are making by the
most existing sleep/wake scheduling schemes. At
beginning closely perfect synchronization can be provided
by the underlying synchronization protocol. After that the
clock disagreement is negligible. It is serious to integrate
sleep/wake scheduling while designing a solution for
wireless sensor network. To perk up the dependability and
improve the performance of on-demand data advancing by
incorporating wake-up scheduling algorithm prolonged the
sink solution in this paper.
In existing system, they propose an exclusive logical
coordinate depiction for tracking mobile sinks without
help of GPS devices or predefined landmarks, which is

extensively appropriate to a variety of network settings
and scenarios. Also they design a novel low-complexity
dynamic routing protocol for data assembly with one or
multiple mobile sink(s), which efficiently decreases
average route length and cuts down total energy
consumption. They suggest and evaluate an improved
SinkTrail protocol, called SinkTrail-S. And conduct wide
assessment studies and simulations with accepted existing
solutions.

3.Existing System
Existing framework consider an enormous scale,
consistently disseminated sensor organize IN deployed in
an outdoor region. With a specific end goal to gather
information from IN, we sometimes convey various
portable sinks into the field. These portable sinks, for
instance vehicles or robots with laptops introduced, have
radios and processors to correspondence with sensor hubs
and handling sensed information. Since energy supply of
mobile sinks can be restored or invigorated simply, they
are unspecified to have limitless power. A data gathering
process establishes from the time mobile sinks enter the
field and ends when: either sufficient data are aggregated
which is measured by a user defined threshold; or there are
no additional data report in a convinced era. The SinkTrail
protocol is projected for sensor nodes to proactively report
their data back to one of the mobile sinks.The existing
system has many disadvantages such as its average delay,
average throughput is low and average energy utilization
is high. It decreases the life span of a network.

4 .Proposed System
4.1 Existing Techniques Limitation
SinkTrail, a greedy data forwarding protocol which is selfadaptive to numerous application scenarios projected by a
Xinxin Liu et al. [4]. Mobile sinks move continually and
gather data on the fly in SinkTrail and comparatively low
speed. However, in wireless sensor network the authors
fail to consider sleep/wake approach used to conserve
energy.

Our Observations
The
sleep/wake
scheduling
delivers
perfect
synchronization is expected by existing research efforts.
The influence of synchronization error is non-negligible
are showed by the authors [5]. We empirical that even
though existing systems try attaining careful
synchronization between wake-up of sensor nodes for
transmission/reception of data, there still lives random
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synchronization error duet the non-deterministic factors in
the system.

Algorithm for proposed system is given below,
Step 1: With the help of SinkTrail protocol, logical space
coordinate space construction is perform.

Our Solution
On-demand wake up scheduling for active data reporting
in wireless sensor network (WSN), are projected in this
paper. To retrieve the shortest path to the mobile sink by
trusting on the SinkTrail protocol. The projected approach
sends a wake-up message to all nodes in the path rather
than directly starting data broadcast, once the path is
obtain. To switch to an active working state this is helpful
for the nodes which are in sleeping mode. As a result, it
perquisites up the reliability of the system by reducing the
synchronization errors and data loss. From nodes in the
route the source node starts data transmission to the
mobile sink upon the acknowledgement. The evaluation
results showed the competence and efficiency of the
projected solution.

Our Contributions
For proactive data reporting on-demand wake-up
scheduling in wireless sensor network, projected in this
paper. In this paper our contributions are,
1. Projecting a wake-up scheduling technique to
extend SinkTrail protocol.
2. This work also determines the impacts of several
intend strictures of the projected solution.

Step 2: With the help of SinkTrail protocol, nodes in the
network start sending data towards the mobile sink.
Step 3: Let K be the time for run the protocol.
Step 4: Let n1s, n2s, n3s …nms be the total number of m
nodes, who choose sleep mode as they don’t have to send
data.
Step 5: nsrc be the source node that wants to send the data
sink. It obtains the path to the sink node S using the
SinkTrail protocol.
Step 6: nsrc create a catalog of sleeping nodes which are in
its path to sink.
Step 7: Wake-up request generated by the nsrc for this
sleeping nodes.
Step 8: nsrc begins data transfer, after a response from all
sleeping nodes. Or else, it initiates a request to the sink to
set up an option path

1.1 6.System Architecture

5. Mathematical Model
In this paper, the problem addressed formulated .Here, for
any given network of N nodes like data collected D in the
sink is utmost. Thus if di is data sent by node ni then the
total data D collected by the sink in time t is given as:
D=

it

Where,
N = total number of nodes.
ni = the ith sensor node, where I = 1,2,3,…..n
S = the mobile sink
msg.seq N = the message sequence number
mag.hop C = the message hop count
Ei = the initial energy of node ni
Proposed System Algorithm

In fig.1 we illustrate the system architecture of our
propose work. In this system sink node is movable. And
the trailing number is number is given on the basis of the
nodes which occurred in a range of a sink node. Trailing
reference number is an updated number. Set timer is use to
set the time. Wake up node sends the message towards the
sink node. When this nodes at sleep mode it’s save the
energy. That’s why it is increase the life time of a network

7.SIMULATION RESULT
To evaluate situation-specific performance in networks is
the aim of this test. Tradition simulator software was
developed in java to run simulation and achieve
assessment tests. To evaluate the projected algorithm, it
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performed on several random networks formed by
distributing nodes in random order.The overall system
performance is overstated by the number of mobile sinks.
Numerous logical synchronize spaces are construction
simultaneously and data packets are forwarded to the
destination orientation via the shortest path in any
coordinate space. Routing information maintenance and
heavier weights for trail message broadcasting imposed by
increasing the number of mobile sinks.
Here we show the screen shots of without wake up and
wake up scheduling. Also shows the graphs of delay,
energy and report data of both wakes up scheduling and
without wake up scheduling. In comparison between wake
up scheduling and without wake up scheduling we see that
average delay is more in with wake up than without wake
up. And energy utilization is more in without wake up
than with wake up.

Fig. 4 Delay of nodes without wake up
In fig.4 the graph shows delay of nodes without wake up.

7.1 Screen short:

Fig.5 Nodes Vs Energy wake up

Fig2 sceen short

Graph:

Fig. 5 Nodes V This graph shows the energy utilization of
each node in with a wake up scheduling.

Fig. 6 Delay of nodes with wake up
Fig.3 Nodes Vs Energy Without wake up

Hea Fig. 6 shows the graph of delay of nodes with wake
up

This graph shows the nodes vs. energy in without wake up
scheduling
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Comparison

Fig. 7 Average Delay
In fig. 7 the graph shows the Average delay comparison
between with wake up and without wake up scheduling.
We see that without wake up scheduling have more
average delay as compare to the with wake up.

Fig.8 Energy Utilization
In fig. 8 the graph shows the energy utilization with
respect to the network size in comparison between with
wake up and without wake up scheduling. We see that
without wake up scheduling utilize more energy as
compare to the with wake up. With wake up scheduling
save the energy and increase the life time of a network.
8. CONCLUSION
In wireless sensor network (WSN) nodes usually switch to
sleeping mode to save the partial amount of obtainable
energy in sensor nodes. Also occasionally start of the node
is done by using sleep time interval. In this paper an ondemand wake-up scheduling algorithm which is used to
make active the sleeping node on the trail previous to data
release is projected. Multi-hop communication in WSN is
considered in this work. To increase the reliability of ondemand data forwarding and to improve the performance,
by incorporating wake-up scheduling algorithm our work
extends the SinkTrail solution. By dropping dishonesty or

defeat of data due to sleeping nodes the excellence of the
service of the network better by the projected algorithm.
The evaluation results showed the competence and
efficiency of the projected solution.
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