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Abstract—In recent years, due to advances in low-power circuit 
and radio technologies, wireless sensor networks emerged and have 
received a lot of attention. Energy consumption is a primary concern 
in wireless Sensor networks (WSN). This is because in any practical 
scenarios, sensor node batteries cannot be (easily) refilled and nodes 
have a finite lifetime. Since every task carried out by WSN has an 
impact in terms of energy consumption, many solutions have been 
proposed in the literature to optimize energy management 
communication processes are typically among the most energy-
expensive of such tasks. In this paper, an efficient mechanism for 
selecting and forwarding data for energy saving in Wireless Sensor 
Networks has been proposed. Simulation results show that the 
developed schemes provide better utilization of selecting and 
forwarding data for energy saving procedure.   
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I.  INTRODUCTION 
 NERGY consumption is a primary concern in wireless 
Sensor networks (WSN). This is because in any practical 
scenarios, sensor node batteries cannot be (easily) refilled 

and nodes have a finite lifetime. Since every task carried out 
by WSN has an impact in terms of energy consumption, many 
Solutions have been proposed in the literature to optimize 
energy management communication processes are typically 
among the most energy-expensive of such tasks.  
Energy savings can also be obtained by taking a higher level 
approach and considering the different nature of the 
information that nodes have to transmit. In order to enlarge the 
network lifetime and optimize the overall network 
performance, sensor nodes could weigh up: a) the potential 
benefits of transmitting information and b) the cost of the 
subsequent communication process. A first step to address 
such an optimum design is to properly quantify or estimate 
both costs and benefits.  
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This is possible in practice because the energy consumed by 
every communication task (cost) is typically well-
characterized and because applications where messages are 
scored according to an importance indicator (benefit) are 
frequent in WSN. The message importance can be, for 
instance, a priority value established by the routing protocol, 
or an information value specified by the application supported 
by the network.  

We formulate the design of selective communication 
policies as a stochastic sequential decision problem, proposing 
a mathematical model that is a particular case of a Markov 
Decision Process (MDP). The application of MDP models to 
sequential decision in WSN has attracted recent attention. It 
has been used as a tool to find a trade-off between the energy 
savings of data aggregation and the transmission delay to 
balance the energy saving of low-power sensor states and the 
efficiency of the sensing, receiving and transmitting processes 
or to optimize a reward function combining power 
consumption, throughput and delay. This approach is a 
content-driven: the importance is used to decide whether 
transmit or discard a message so that the accumulated 
importance of all transmitted messages is maximized. This 
model keep open the powerful features and guidelines for the 
design of the schemes to understand the importance of 
message and energy consumption.  

When an interesting event occurs, such as enemy intrusion, 
the network will generate and need to transmit a sudden huge 
amount of data. In such cases, efficient selective forwarding 
scheme plays very important role. It can reduce the delay and 
save precious energy by regulating the transmitting rates. 
Efficient forwarding schemes were designed for three different 
scenarios: 1)  when  sensors  maximize  the importance  of  
their own transmitted messages (no information from other 
nodes is available) ; 2)  when sensors maximize the 
importance of messages that have been successfully 
retransmitted by at least one  of  its  neighbors  (nodes  need  
to know/estimate  if  the message was retransmitted); and  3) 
when sensors maximize the importance of the messages that 
successfully arrive to the sink (nodes need to know if the 
message arrived to the sink). 

The developed schemes were optimal from an importance 
perspective, efficiently exploited the energy resources, 
entailed very low computational complexity and were 
amenable to distributed implementation, all desirable 
characteristics in WSN. The three schemes have been 
compared under different criteria. From an overall network 
efficiency perspective, the first scheme performed worse that 
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its counterparts, but it required less signaling overhead. On the 
contrary, the last scheme was the best in terms of network 
performance, but it required the implementation of feedback 
messages from the sink to the nodes of the WSN.  

II. RELATED WORK 

The existing mechanism makes use of selective 
communication policies and also follows Markov Decision 
Process in Wireless Sensor Network. In case of the proposed 
mechanism of using Optimal Selective Forwarding schemes, 
sensors maximize the importance of the own transmitted 
messages successfully by at least one of its neighbors and 
messages that arrive to the sink. An optimum selective 
transmission scheme for energy-limited sensor networks, 
where sensors send or forward messages of different 
importance (priority), is developed. Considering the energy 
costs, the available battery, the message importance and their 
statistical distribution, sensors decide whether to transmit or 
discard a message so that the importance sum of the 
effectively transmitted messages is maximized. It turns out 
that the optimal decision is made comparing the message 
importance with a time-variant threshold. Moreover, the gain 
of the selective transmission scheme, compared to a 
nonselective one, critically depends on the energy expenses, 
among other factors.  

III. MARKOV DECISION PROCESS 

      Markov Decision Process [8] models is sequential 
decision in Wireless Sensor Network has attracted recent 
attention. It has been used as a tool to find a trade-off between 
the energy savings of data aggregation and the transmission 
delay; to balance the energy saving of low-power sensor states 
and the efficiency of the sensing, receiving and transmitting 
processes; or to optimize a reward function combining power 
consumption, throughput and delay. Content-driven: the 
importance is used to decide whether transmit or discard a 
message so that the accumulated importance of all transmitted 
messages is maximized. Markov Decision Process is a discrete 
time stochastic control process. At each time step, the process 
is in some state  , and the decision maker may choose any 
action  that is available in state . The process responds at 
the next time step by randomly moving into a new state s′, and 
giving the decision maker a corresponding reward Ra(s, s′). 

The probability that the process moves into its new state s′ 
is influenced by the chosen action. Specifically, it is given by 
the State Transition function Pa(s, s′).  Thus, the next 
state s′ depends on the current state S and the decision maker's 
action a. But given S and a, it is conditionally independent of 
all previous states and actions; in other words, the state 
transitions of an Markov Decision Process possess the Markov 
property. 

(i) Selective Forwarding Schemes: 

• When sensors maximize the importance of their own 
transmitted  messages;  

• When sensors maximize the importance of messages 
that have been successfully retransmitted by at least 
one of its neighbors and  

• When sensors maximize the importance of messages 
that successfully arrive to the sink. 

All selective communication strategies outperform non-
selective forwarding (NS). Despite the fact that the latter 
delivers more messages to the sink, the total importance 
sum is lower and so the network lifetime increases.  

(ii) Energy Consumption by Sensors: 
   Energy consumption may depend on factors such as 
the amount of time spent in each state (which in fact is 
closely linked to messages of different lengths as a 
consequence (or not) of having different priorities) or the 
inter-sensor distances. To compute the forwarding 
threshold, the average value of the energy costs is 
needed. To save memory resources, all estimates are 
based on battery power as a virtual energy.  

IV.   SIMULATION  ENVIRONMENT 
The simulation environment used in this project is NS2. 

Evaluation of the two protocols- AODV is done in the same 
environment by writing codes in tcl, which is the front end , 
followed by the compilation of the same, which is then 
translated to OTcl scripts and then to C++- which forms the 
back end of NS2.  
     At the end of compilation 2 files are generated- the Trace 
(*.tr) file and the Network Animator (*.nam) file. Trace file 
includes various fields thereby giving all the details of the 
behavior of the network created, such as the packets sent and 
received, drop packets, type of packet(routed or data packets), 
sequence number of the packet etc.. NAM file gives the visual 
representation of the behavior of the network created. The 
simulation area defines the area of the simulation environment 
where the network behavior can be judged. In this work the 
simulation area considered is 1500x1500 units. Simulation 
Time is the time duration the simulation runs. The simulation 
time considered is 900 seconds. Packet Size is the size of the 
packet that is transmitted over the network. The behavior of 
the network majorly depends on the size of the packet. The 
packet size considered here is 512 bytes. 

Simulation Parameters: Transmission Rate and Traffic 
Type 

Transmission Rate is the rate at which the packets are 
transmitted in the network. This is another prime parameter 
that is considered in this work. The performance of the AODV 
protocols is evaluated based on various values of transmission 
rate like- 0.064Mbps, 0.128Mbps, 0.256Mbps and 
0.512Mbps.Variation in transmission rate can also lead to drop 
of packets. The Table I.I  lists the important simulation 
parameters considered.  

TABLE I. I SIMULATION PARAMETERS 
Simulation Parameters Value  
Channel Type Wireless  
Propagation  Two Ray Ground 
MAC  802.11 
Queue Type  Drop Tail  
Antenna  Omni Antenna 
Queue length 2 
Number of Nodes  35 
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In networks, two types of traffic could be generated: TCP and 
UDP. TCP is primarily considered for wired networks and 
UDP for wireless networks. Various types of UDP traffic are 
available of which the Constant Bit Rate (CBR) type of UDP 
traffic is considered.  

    

Fig.  1.1 Sequence Diagram of Selective forwarding Schemes  

V. RESULTS AND DISCUSSIONS 
This paper has introduced several selective message for-

warding policies to save energy and extend the lifetime of 
WSN. Messages, which were assumed to be graded with an 
importance value and which could be eventually discarded, 
were transmitted by sensor nodes according to a forwarding 
policy, which considered consumption patterns, available en-
energy resources in nodes, the importance of the current 
message and the statistical description of such importance. 
Forwarding schemes were designed for three different 
scenarios: 1)  when  sensors  maximize  the importance  of  
their own transmitted messages (no information from other 
nodes is available) ; 2)  when sensors maximize the 
importance of messages that have been successfully 
retransmitted by at least one  of  its  neighbors  (nodes  need  
to know/estimate  if  the message was retransmitted); and  3) 
when sensors maximize the importance of the messages that 
successfully arrive to the sink (nodes need to know if the 
message arrived to the sink). The figure 1.2 shows the 
selective forwarding schemes.  

 

 
Fig. 1.2 Selective forwarding Schemes 

 
Interestingly, the structure of the optimal scheme was the 

same in all three cases and consisted of comparing the 
received importance to a forwarding threshold. The figure 1.3 
shows the packet distribution details. 
 

 
Fig.  1.3 Packet Distributions  

 
The expression to find the optimum of the threshold varies 

with time and is slightly different for each scenario.  

VI.  CONCLUSION 

The developed schemes were optimal from an importance 
perspective, efficiently exploited the energy resources, 
entailed very low computational complexity and were 
amenable to distributed implementation, all desirable 
characteristics in WSN. The two schemes have been compared 
under different criteria. From an overall network efficiency 
perspective, the first scheme performed worse that its 
counterpart, but it required less signaling overhead. On the 
contrary, the second scheme was the best in terms of network 
performance, but it required the implementation of feedback 
messages from the sink to the nodes of the WSN. Numerical 
results showed that for the tested cases the differences among 
the three schemes were small with scheme performing evenly. 
From a practical perspective, this suggests that the second 
scheme, which is just slightly more complex than the first one, 
can be the best candidate in most practical networks 
(especially in new deployments). Similarly, from a modeling 
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point of view, the results indicate that when nodes have access 
to non-local information, information of first order neighbors 
may be enough. 
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