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Abstract : WSNs is widely used in many applications like Battlefields, Fire detection, environment monitoring. But the WSN 

has a drawback of battery limitation. In this paper, In order to overcome the limitation increase in energy conservation is done by 

using duty cycle .Here the nodes will be active only when the message has to be sent. Once they wake up, efficient transmission 

is done by dynamic routing of the packet by using Ad Hoc On demand Distance Vector routing protocol since WSNs is an adhoc 

network. For better transmission we consider the energy level of nodes and routing is performed in that path. Message is passed 

from any node to base station using a AODV routing protocol. Then base station will active all other nodes to monitor. 
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I. INTRODUCTION 

A wireless sensor network consists of sensor nodes deployed 

over a geographical area for monitoring physical phenomena 

like temperature, humidity, vibrations, seismic events, and so 

on. Typically, a sensor node is a tiny device that includes three 

basic components: a sensing subsystem for data acquisition 

from the physical surrounding environment, a processing 

subsystem for local data processing and storage, and a wireless 

communication subsystem for data transmission. In addition, a 

power source supplies the energy needed by the device to 

perform the programmed task. This power source often consists 

of a battery with a limited energy budget. In addition, it could 

be impossible or inconvenient to recharge the battery, because 

nodes may be deployed in a hostile or unpractical environment. 

On the other hand, the sensor network should have a lifetime 

long enough to fulfill the application requirements [1]. As 

sensor nodes for event monitoring are expected to work for a 

long time without recharging their batteries, sleep scheduling 

method is always used during the monitoring process. 

Obviously, sleep scheduling helps to decrease energy 

consumption when critical event is not occurring. But sleep 

scheduling will lead to delay when a message is to be 

communicated between nodes because a node needs to wait 

until its neighbor node wake up to receive message. In the 

critical event monitoring, only a small number of packets need 

to be transmitted during most of the time. When a critical event 

is detected, the packet should be broadcast to the entire network 

as soon as possible. It is also necessary to preserve energy or 

power as much as possible [2]. 

Due to the difference of wireless sensor networks from other 

contemporary communication and wireless ad hoc networks 

routing is a very challenging task in WSNs. For the deployed 

sheer number of sensor nodes it is impractical to build a global 

scheme for them. IP-based protocols cannot be applied to these 

networks. All applications of sensor networks have the 

requirement of sending the sensed data from multiple points to 

a common destination called sink. Resource management is 

required in sensor nodes regarding transmission power, storage,  

 

on-board energy and processing capacity. There are various 

routing protocols that have been proposed for routing data in 

wireless sensor networks due to such problems. The proposed 

routing protocol is AODV. In reactive routing protocols the 

routes are created only when source wants to send data to 

destination whereas proactive routing protocols are table driven. 

Being a reactive routing protocol AODV uses traditional 

routing tables, one entry per destination and sequence numbers 

are used to determine whether routing information is up-to-date 

and to prevent routing loops. Because of this nodes that 

efficiently reach destination (sink node) are considered.  

 

II. DUTY CYCLE 

Several approaches have been used to save energy. One of the 

methods is duty cycle. Duty cycling is mainly focused on the 

networking subsystem. The most effective energy-conserving 

operation is putting the radio transceiver in the (low-power) 

sleep mode whenever communication is not required. Ideally, 

the radio should be switched off as soon as there is no more 

data to send/receive, and should be resumed as soon as a new 

data packet becomes ready. In this way nodes alternate between 

active and sleep periods depending on network activity. This 

behavior is usually referred to as duty cycling, and duty cycle 

is defined as the fraction of time nodes are active during their 

lifetime. As sensor nodes perform a cooperative task, they need 

to coordinate their sleep/wakeup times. It is typically a 

distributed based on which sensor nodes decide when to 

transition from active to sleep, and back. It allows neighboring 

nodes to be active at the same time, thus making packet 
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exchange feasible even when nodes operate with a low duty 

cycle (i.e., they sleep for most of the time). 

III.  ROUTING IN WIRELESS SENSOR NETWORK  

 An integral part of a sensor system is a communication 

protocol for the reliable collection and dissemination of data. 

Sensor networks rely on soft or hard routing state to self-

organize into tree structures. Soft state refresh timeouts can 

implicitly detect a non-operational link in the network. 

However, it can take a substantial amount of time before 

sensors decide a destination is unreachable. To improve 

convergence in time-critical systems, sensors trigger hard state 

updates to explicitly notify their peers. Similarly, sensors utilize 

soft and hard routing state for leader election in hierarchical 

routing paradigms .Optimality in sensor routing protocols 

refers to resource awareness. A hop count metric can reduce the 

number of transmissions, but the marginal distance between 

sensors or the presence of noise may decrease the probability 

of delivery. Energy or bandwidth efficiency, in contrast to pure 

hop count metrics, can deliver service guarantees to sensor 

monitoring systems. For example, energy awareness diverts 

traffic from depleted paths, thus prolonging the system lifetime. 

Link quality measurements, e.g. received signal strength or 

packet delivery ratio, cause avoidance of lossy radio links, thus 

reducing transient failures, packet load metrics cause 

distribution of application traffic for congestion control . 

A. Basic Types of Routing Protocol 

Routing algorithms calculate the best path per destination in a 

distance vector or link-state basis. In a distance vector protocol, 

optimality is computed incrementally along a path. Sensors 

calculate routes locally, based on their current, partial network 

state. They iteratively notify their neighbors of intermediate 

results until routing tables stabilize – if a different best path 

exists, they employ it. In link-state protocols, on the other hand, 

every sensor contributes to establish a replicated distributed 

database of the network topology. Then, sensors run a shortest 

path algorithm (e.g. Dijkstra’s algorithm) over this topology 

database instance. Distance vector protocols appear suitable for 

wireless sensor networks. First, sensor systems react to 

environmental stimuli, thus they acquire paths on demand. 

Second, the in-network processing model entails an 

incremental packet delivery. Finally, sensors usually propagate 

their measurements to one aggregation point; a single 

distributed tree structure is sufficient to support this many-to-

one traffic model. As a result of these characteristics, the trend 

in sensor network routing has been towards distance vector 

algorithms, augmented by query-driven application models. 

 
Fig.1 Routing Protocols in Wireless Sensor Networks 

 

 

IV. AODV ROUTING PROTOCOL  

 There are two types of routing protocols which are reactive and 

proactive. In reactive routing protocols the routes are created 

only when source wants to send data to destination whereas 

proactive routing protocols are table driven. Being a reactive 

routing protocol AODV uses traditional routing tables, one 

entry per destination and sequence numbers are used to 

determine whether routing information is up-to-date and to 

prevent routing loops [3].  

The maintenance of time-based states is an important feature of 

AODV which means that a routing entry which is not recently 

used is expired. The neighbors are notified in case of route 

breakage. The discovery of the route from source to destination 

is based on query and reply cycles and intermediate nodes store 

the route information in the form of route table entries along the 

route. Control messages used for the discovery and breakage of 

route are as follows:  

 Route Request Message (RREQ)  

 Route Reply Message (RREP)  

 Route Error Message (RERR)  

 HELLO Messages.  

 

A. Route Request (RREQ) 

A route request packet is flooded through the network when 

a route is not available for the destination from source. The 

parameters are contained in the route request packet are 

presented in the following table. 
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Table.1 Route Request Parameters 
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A RREQ is identified by the pair source address and request ID, 

each time when the source node sends a new RREQ and the 

request ID is incremented. After receiving of request message, 

each node checks the request ID and source address pair. The 

new RREQ is discarded if there is already RREQ packet with 

same pair of parameters.  

 A node that has no route entry for the destination, it 

rebroadcasts the RREQ with incremented hop count 

parameter.  

 A route reply (RREP) message is generated and sent 

back to source if a node has route with sequence 

number greater than or equal to that of RREQ.  

 Depending on energy level (Battery life)the routing is 

performed. 

B. Route Reply (RREP) 

On having a valid route to the destination or if the node is 

destination, a RREP message is sent to the source by the node. 

The following parameters are contained in the route reply 

message.  
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Table.2 Route Reply Parameters 

 

C. Route Error Message (RERR) 

The neighborhood nodes are monitored. When a route that is 

active is lost, the neighborhood nodes are notified by route 

error message (RERR) on both sides of link. 

D. Hello Messages 

The HELLO messages are broadcasted in order to know 

neighborhood nodes. The neighborhood nodes are directly 

communicated. In AODV, HELLO messages are broadcasted 

in order to inform the neighbors about the activation of the link. 

These messages are not broadcasted because of short time to 

live (TTL) with a value equal to one. 

E. Discovery of Route 

When a source node does not have routing information about 

destination, the process of the discovery of the route starts for 

a node with which source wants to communicate. The process 

is initiated by broadcasting of RREQ as shown in figure 3. On 

receiving RREP message, the route is established. If multiple 

RREP messages with different routes are received then routing 

information is updated with RREP message of greater sequence 

number. 

1)  Setup of Reverse Path:  The reverse path to the node is 

noted by each node during the transmission of RREQ messages. 

The RREP message travels along this path after the destination 

node is found. The addresses of the neighbors from which the 

RREQ packets are received are recorded by each node. 

2)  Setup of Forward Path: The reverse path is used to send 

RREP message back to the source but a forward path is setup 

during transmission of RREP message. This forward path can 

be called as reverse to the reverse path. The data transmission 

is started as soon as this forward path is setup. The locally 

buffered data packets waiting for transmission are transmitted 

in FIFO-queue. 

 
Fig.2 Discovery of Route 

 

 

V. METHODOLOGY 

Once the sensor nodes are placed to form wireless sensor 

network. Each node has its radio component in its low sleep 

mode and sensing component is active .When critical event is 

identified the sensing component indicates the communicating 

part hence it wakes up from sleep mode. Then using AODV 

protocol it sends RREQ to its neighbor which includes energy 

level also. It gets the active nodes response by RREP. Hence it 

transmits the message to sink node. From sink node the 

message it sent to base station immediately. The base station 

will send a broadcast message to all the nodes. Hence all will 

wake up from sleep mode and starts sensing for abnormal 

conditions.  The energy is saved because it will be in sleep 

mode. AODV is used since based on current traffic connection 

is established between nodes. Wsn is adhoc and have constrain 

battery life some nodes may be active some may be a dead node. 

So, According to the energy level and response from active 

node the shortest path is chosen. From the chosen path the 

message is transmitted .Once it reaches the sink node the 

message is communicated to base station and user (owner) is 

also intimated about the situation. Since base station wakes up 

all other nodes the message is transmitted faster.  

 

A. Key Points 

 Using sleep scheduling helps in energy saving. 

 Using AODV protocol active nodes are only 

considered and path is chosen depending on current 
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traffic unlike static algorithm where dead node is 

unidentified. 

 User is immediately notified about the critical event. 

Base station broadcasts the message to all the nodes. 

This will lead to energy efficient and faster 

communication.  

 

 
Fig.3 Procedure of Transmission 

 

VI. CONCLUSIONS 

The energy is efficiently utilized by using duty cycle and 

AODV protocol helps in routing the message to base station. 

AODV performs better and has a higher throughput in networks. 

The delay in AODV is less and also re-route the packet if failure 

nodes are present. Since message is passed through the nodes 

with higher energy level it is effective and efficient 

transmission of message. Hence we can conclude that using 

duty cycle and AODV the energy is saved and also faster 

transmission takes place. 
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