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Abstract-Wireless sensor network consist of large number of 
nodes and there are four main sources of energy consumption; 
energy required keeping the communication radios on; energy 
required for the transmission and reception of control packets; 
energy required to keep sensors on; and energy required for 
data transmission and reception. The fraction of total energy 
consumption for data transmission and reception is relatively 
small in these systems because events occur so rarely. The 
main issue of Wireless Sensor Network is energy consumption, 
delay and data loss. The VBS is used for maximizing the 
lifetime of WSN but it couldnt handle the data delivery delay 
and data loss. So we propose the sleep-wakeup scheduling to 
reduce the wastage of energy by performing off state to save 
the energy. Anycast is used to reduce the packet transmission 
delay and data loss. 
 
Index Terms: wireless sensor network, sleep-wake scheduling, 
any cast.  
 

I. INTRODUCTION 
 
Wireless sensor networks (WSN) consist of hundreds to 
thousands of sensor node, each node has the battery of sole 
energy source. As the batteries of most sensor nodes are non-
rechargeable, one key challenging issue is to schedule the 
activities of nodes to minimize the energy consumption. The 
problem with wireless sensor network nodes is that they are 
operated by batteries, which generally cannot be replenished, 
thus limiting their lifetime. A sleep-wake scheduling is used to 
extend the battery lifetime and optimize power consumption is 
therefore an important objective. Nodes are generally 
scheduled to sleep when the node is not in use, and wake up 
when necessary to reduce these delays by developing “any 
cast” based packet forwarding schemes, where each node 
opportunistically forwards a packet to the first neighboring 
node that wakes up among multiple candidate nodes. We first 
study how to optimize the any cast forwarding schemes for 
minimizing the expected packet-delivery delays from the 
sensor nodes to the sink. Anycast cast clearly reduces the 
expected one hop delay. Under traditional packet- forwarding 
schemes, every node has  one designated next hop relaying 
node in the neighborhood, and  it has to wait for the next-hop 
node to wake up when it needs to forward a packet. In contrast, 
under any cast packet-forwarding schemes, each node has 
multiple next-hop relaying nodes in a candidate set (we call 
this set the forwarding set) and forwards the packet to the first 
node that wakes up in the forwarding set. 

 

II. OBJECTIVE 
 
The objective is to increase the lifetime of the sensors by 
decreasing the energy consumption to provide the expected 
result. With this we can avoid the data distribution delay due to 
the failure nodes and data loss during the packet transmission.  
 

III. NEED OF THE PROJECT 
 
The need of the project is to reduce the energy consumption in 
wireless sensor networks by using sleep-wake scheduling and 
reduce the delay by using any cast packet forwarding scheme. 
 

IV. EXISTING LIFETIME IMPROVEMENT OF 
WIRELESS SENSOR NETWORK 

 
Among the functional components of a sensor node, the radio 
consumes a major portion of the energy. Various techniques 
are proposed to minimize its energy consumption. In this 
paper, we focus on Backbone Scheduling (BS), which 
dynamically turns off the radio of the sensor nodes to save 
energy. BS lets a fraction of some of the sensor nodes in the 
network in a WSN turn on their radio to forward messages, 
which forms a backbone; the rest of the sensor nodes turn off 
their radio to save energy. This technique does not affect 
communication quality because WSNs have redundancy. By 
redundancy, we mean that turning off the radio of some sensor 
nodes in a WSN does not affect the connectivity of the 
network. This redundancy results in more than necessary 
wireless links. Thus, it is possible to construct communication 
backbones to save energy. Specifically, we use Connected 
Dominating Set (CDS) algorithms to construct such backbones. 
However, a single backbone does not prolong the network 
lifetime. An intuitive idea is to construct multiple disjointed 
CDSs and let them work alternatively. This approach has been 
studied in and is formulated as a Connected Domatic Partition 
(CDP) problem. So we use the Virtual Backbone Scheduling 
(VBS), a novel algorithm that enables fine-grained sleep 
scheduling. VBS schedules multiple overlapped backbones so 
that the network energy consumption is evenly distributed 
among all sensor nodes. In this way, the energy of all of the 
sensor nodes in the network is fully utilized, which in turn 
prolongs the network lifetime.  
 

V. LIMITATION OF EXISTING SYSTEM 
 
5.1.Power restrictions 
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The power restrictions of sensor nodes are raised due to their 
small physical size and lack of wires. Since the absence of 
wires results in lack of a constant power supply, not many 
power options exist. Sensor nodes are typically battery-driven. 
However, because a sensor network contains hundreds to 
thousands of nodes, and because often WSN are deployed in 
remote or hostile environments, it is difficult to replace or 
recharge batteries. The power is used for various operations in 
each node, such as running the sensors, processing the 
information gathered and data communication.The 
communication between sensor nodes consumes most of the 
available power, much more than sensing and computation. 
Power limitations greatly affect security, since encryption 
algorithms introduce a communication overhead between the 
nodes more messages must be exchanged, i.e. for key 
management purposes, but also messages become larger as 
authentication, initialization and encryption data must be 
included. 
 
5.2.Limited Computational power 
In the case of computational power, computations are linked 
with the available amount of power. As you may understand, 
since there is a limited amount of power, computations are 
constrained also. Although it is acknowledged that sensors are 
not expected to have the computing power of workstations or 
even mobile handheld devices, researchers and developers are 
greatly concerned with the issue. More power is used for 
communication than computations. Therefore, since the power 
for computations is even more constrained than the total 
quantity of power, complex security solutions are prohibited. 
The limitation of computational power limits the adoption of 
strong cryptographic algorithms such as the RSA public key 
algorithm, which is computationally expensive. Instead, 
symmetric encryption algorithms are used to secure sensor 
nodes communication, since symmetric encryption doesn’t 
have as demanding computational requirements as asymmetric 
encryption. However, with asymmetric encryption, features 
like digital signatures are not supported. Therefore, another 
challenge for researchers and developers is to design 
appropriate algorithms to establish and verify trust among the 
nodes participating in a communication. Furthermore, other 
security solutions must be adopted to cover the weaknesses of 
symmetric encryption; when an adversary compromises a 
node, he could retrieve the shared key used to encrypt the 
messages and then compromise the entire communication of 
the sensor network. 
 

VI. PROPOSED SYSTEM 
 
Sleep-wake scheduling is an effective mechanism to prolong 
the lifetime of these energy-constrained wireless sensor 
networks. However, sleep-wake scheduling could result in 
substantial delays because a transmitting node needs to wait for 
its next-hop relay node to wake up. An interesting line of work 
attempts to reduce these delays by developing “any cast”-based 
packet forwarding schemes, where each node opportunistically 
forwards a packet to the first neighboring node that wakes up 
among multiple candidate nodes. Sleep-wake scheduling 
protocol and the any cast packet-forwarding protocol is used to 
maximize the network lifetime, subject to a constraint on the 
expected packet-delivery delay. 
 

VII. WIRELESS SENSOR NETWORK 
   

The emerging field of wireless sensor networks combines 
sensing, computation, and communication into a single tiny 
device. Critical to any wireless sensor network deployment is 
the expected lifetime. The goal of both the environmental 
monitoring and security application scenarios is to have nodes 
placed out in the field, unattended, for months or years. The 
primary limiting factor for the lifetime of a sensor network is 
the energy supply. Each node must be designed to manage its 
local supply of energy in order to maximize total network 
lifetime. In many deployments it is not the average node 
lifetime that is important, but rather the minimum node 
lifetime. The most significant factor in determining lifetime of 
a given energy supply is radio power consumption. In a 
wireless sensor node, the radio consumes a vast majority of the 
system energy. The power consumption can be reduced 
through decreasing the transmission output power or through 
decreasing the radio duty cycle. Both of these alternatives 
involve sacrificing other system metrics. The ability to have 
low response time conflicts with many of the techniques used 
to increase network lifetime. Network lifetime can be increased 
by having nodes only operate their radios for brief periods of 
time. If a node only turns on its radio once per minute to 
transmit and receive data, it would be impossible to meet the 
application requirements for response time of a security 
system. Response time can be improved by including nodes 
that are powered all the time. These nodes can listen for the 
alarm messages and forward them down a routing backbone 
when necessary. This, however, reduces the ease of 
deployment for the system. 

 
VIII. SLEEP-WAKE SCHEDULING 

 
Sleep–wake scheduling is an effective mechanism to prolong 
the lifetime of these energy-constrained wireless sensor 
networks. The energy required to sense events is usually a 
constant and cannot be controlled. Hence, the energy expended 
to keep the communication system on (for listening to the 
medium and for control packets) is the dominant component of 
energy consumption, which can be controlled to extend the 
network lifetime. Thus, sleep–wake scheduling becomes an 
effective mechanism to prolong the lifetime of energy-
constrained event-driven sensor networks. By putting nodes to 
sleep when there are no events, the energy consumption of the 
sensor nodes can be significantly reduced.  The proposed 
System is asynchronous sleep–wake scheduling protocols. In 
these protocols, each node wakes up independently of 
neighboring nodes in order to save energy. We assume that the 
sensor network employs asynchronous sleep–wake scheduling 
is to improve energy efficiency, and nodes choose the next-hop 
node and forward the packet to the chosen node using the 
following basic sleep–wake scheduling protocol. The 
advantage of Poisson sleep–wake scheduling is that, due to its 
memory less property, sensor nodes are able to use a time-
invariant optimal policy to maximize the network lifetime 
while the analysis in this paper focuses on the case when the 
wake-up times follow a Poisson process.  

 
IX. ANYCAST PACKET FORWARDING SCHEME 
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An interesting line of work attempts to reduce these delays by 
developing “any cast”-based packet forwarding schemes, 
where each node opportunistically forwards a packet to the 
first neighboring node that wakes up among multiple candidate 
nodes. We first study how to optimize the any cast forwarding 
schemes for minimizing the expected packet-delivery delays 
from the sensor nodes to the sink. Any cast clearly reduces the 
expected one-hop delay.Prior work in the literature has 
proposed the use of any cast packet-forwarding schemes (also 
called opportunistic forwarding schemes) to reduce this event 
reporting delay. Under traditional packet-forwarding schemes, 
every node has one designated next-hop relaying node in the 
neighborhood, and it has to wait for the next-hop node to wake 
up when it needs to forward a packet. In contrast, under any 
cast packet-forwarding schemes, each node has multiple next-
hop relaying nodes in a candidate set (we call this set the 
forwarding set) and forwards the packet to the first node that 
wakes up in the forwarding set.It is easy to see that, compared 
to the basic scheme in; any cast clearly reduces the expected 
one-hop delay. For example, assuming that there are nodes in 
the forwarding set, and that each node wakes up independently 
according to the Poisson process with the same rate, then any 
cast can result in a –fold reduction in the expected one-hop 
delay 

. 
X. CONCLUSION 

 
In this paper, we develop an any cast packet-forwarding 
Scheme to reduce the event-reporting delay and to prolong the 
lifetime of wireless sensor networks employing asynchronous 
sleep-wake scheduling. Specifically, we study two 
optimization problems. First, when the wake-up rates of the 
sensor nodes are given, we develop an efficient and distributed 
algorithm to minimize the expected event-reporting delay from 
all sensor nodes to the sink. Second, using a specific definition 
of the network lifetime, we study the lifetime-maximization 
problem to optimally control the sleep-wake scheduling policy 
and the any cast policy, in order to maximize the network 
lifetime. 
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