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Abstract 

 

Wireless sensor network is a group of tiny sensor nodes, which are placed in a 

physical world for exact monitoring. The issues related to this network are 

choosing an efficient routing path for communication with the base station. The 

routing path is considered along with efficient data fusion and accretion. In this 

paper multichannel approach is proposed with the intention of develop the 

performance of wireless sensor network. WSNs accretion aware routing methods 

like a minimized variety of messages to fixing a tree for routing, a minimized 

variety of overlapping paths, maximized accretion rate are achieved in the 

proposed MCRDA (Multichannel Competent Routing for Data Accretion) 

algorithm. A multichannel theme used in MCRDA is better in performance when 

compared to other routing techniques. 
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1 Introduction 

     Wireless sensor network [1] [2] is the collection of sensor nodes, which are 

spatially distributed for monitoring. These small devices are sensing the events 

and send the information to the base station via wireless medium. The 

communication is the very high-priced activity by means of energy. So several 

algorithms and protocols [6] [8] are introduced for considering the energy 

consumption. In routing algorithms the main challenge is the efficient submission 

of the information [7] [10] to the drain node in the case of failure. The data 

distribution concept named as directed diffusion [9] proposed an information 

centric concept which is used for question distribution and processing. In LEACH 

protocol [4], the coordinator is selected randomly to distribute the energy among 

the nodes. The TEEN protocol [6] proposed that on each cluster change, the 

coordinator sends the information to the all the collaborators within that cluster. 

This protocol is very power efficient. Instead of single channel the cluster based 

routing [5] is proposed which combines the multichannel communication for 

improving the load balancing feature. The DRINA [3] concept is proposed to 

improve the information accretion through failure detection mechanism. This 

algorithm single channel for communication which reduces the performance. The 

proposed algorithm increases the information fusion beside the multichannel 

communication route in an efficient manner. 

3 Implementation 

     The main aim of the proposed algorithm is to create the tree which is used 

build the route to connect the source nodes with the sink node. The figure 1 

illustrates the architecture of sensor network. 

 

Figure 1: Architecture for cluster based wireless sensor network 
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Phase 1: Hop Tree Creation 

    In this, the sink node sends the tree construction message (TCM) to the 

network. This is used to calculate the distance between the each node and sink 

node. This construction message contains two parts. They are Node ID and 

HopToSink. The sink node sends the TCM to the entire nearby node. The value of 

the HopToSink in TCM message and all other nodes is 1 and infinity. After 

receiving the TCM message, every node checks whether the value of the 

HopToSink of the TCM is less than the own HopToSink value and checks the 

firstsend is true or not. The node changes the value of the fields in the TCM, if the 

above scenario is true. In case of false condition, this indicates that the node 

previously got the TCM. So it ignores the TCM. This continues until the network 

configuration. 

 ALGORITHM 1: Tree Construction phase 

1. Sink node sends the TCM to all the neighbours(HopToSink=1) 

// is the collection of nodes which are got the TCM. 

2. foreach m ∈ Tm  do 

3. if HopToSink(m) >HopToSink(TCM) and 

FirstSend (m) then 

4. ←  ; 

5.   +1 

// the node m changes the Node ID value in the TCM 

6.  

//the node m changes the HopToSink value. 

7.     ; 

8. m forwards the TCM to all the nearby nodes along through the 

changed measurements. 

9.   false ; 

     10. end 

     11. else    

     12. Node m ignore the TCM 

     13. end 

     14. end 

Phase 2: Multichannel Communication 

     In this phase, the multichannel communication is established to overcome the 

drawbacks of single channel. In this, the cluster based routing scheme is combined 

with the multichannel communication. So there are several frequency paths bet- 
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ween cluster head and base station, thus leads to the collision free communication. 

This is used to improve the delivery rate, efficiency and reduce the latency, 

energy consumption. 

Phase 3: Cluster Formation 

   In this phase, the cluster is created for the group of sensor nodes that are 

identified the similar event. And the cluster head is also elected. This election is 

based on the distance to the sink node and already established route. After the 

coordinator selection, the leader also sense the event and responsible to aggregate 

the data and sends towards the sink node. 

ALGORITHM 2: Cluster configuration 

1. D - collection of nodes which are detected the same event(INPUT) 

2. l – elected leader from group D(OUTPUT) 

3. foreach l ∈ D do 

4.  ← leader ; 

// node l forwards the message (LEM) about its leadership to all the nodes 

in that same cluster. 

5. Broadcast of  occurrence detection; 

//  is the neighbors to the node l. 

6. foreach n ∈  do 

7. if HopToSink(l) > HopToSink(n) then 

8.  ← collaborator ; 

9. l resend the LEM message from the node n; 

    10. end 

    11. else if HopToSink (l) = HopToSink (n) Ʌ  Node ID (l) >  

     Node ID (n) then 

    12. responsibility ← collaborator; 

    13. Node l resends the LEM message from the node n; 

    14. end 

    15. else 

    16. Node l ignores the LEM from n; 

    17. end 

    18. end 

Phase 4: Route Establishment 

   After the leader election, the selected leader performing route creation functions 

for an event distribution.  The route creation process is explained in the following  
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algorithm 3. First, the leader node sends the Route Creation Message (RCM) to 

the next node. After that, the next node resends the RCM to node which is the 

next node for that. This is called as tree changing process. This is stopped when it 

reach the sink.  

    

ALGORITHM 3 Route Creation 

1. Cluster head h sends the RCM to the ; 

2. Repeat 

             // m is the sensor node which got the RCM from node h. 

3. If m =  then 

4. HopToSink  ← 0; 

// new route has the element m 

5.  ← relay; 

6. node m retransmits the RCM to the ; 

7. node m broadcasts TCM which has the HopToSink =1; 

8. nodes which are received the TCM from node m will execute the 

algorithm 1(line 2 to 14); 

9. end 

    10. Until reach the sink or a node which is the element of previously created 

route. 

    11. Repeat 

   //  are the descendants of m 

    12. if  > 1 then 

    13. Performs accretion and forwards to the next node of m.; 

    14. end 

    15. else 

    16. forward the packet to ; 

    17. end 

    18. until the sensor nodes have the information to send/resend; 

 4 Performance Analysis 

      In this analysis part, the performance of the proposed MCRDA algorithm is 

estimated by with the simulation results in Network Simulator version2.31 and 

compared with the existing DRINA algorithm.         

i) Network Size: 

          In the simulation the size of the network is varied to analyze the scalability 

of the proposed method.  Figure 2 and 3 shows that the proposed MCRDA algo- 

 



   

488                                                       P. Thennarasi and Veeramuthu Venkatesh 

 

rithm has a high packet delivery rate and more reliable than the existing DRINA 

algorithm. 

 
         

     

                

 

ii) Number of events: 

          The number of occurrence of the events changes during the simulation. The 

following figures show the result of the simulation. Figure 4 and 5 shows that, the 

proposed MCRDA has more packet delivery rate and more efficiency than 

proposed algorithm. 

 

 

 
Figure 4: Packet Delivery Rate based                     

                   on Number of Events 

Figure 2: Packet Delivery Rate based 

on Network size 

 

Figure 3: Efficiency based on Network size 
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5 Conclusion and Future Work 

     The routing protocols for data accretion are very essential in the event-based 

WSNs.  The proposed MCRDA (Multichannel Competent Routing for Data 

Accretion) algorithm for wireless sensor networks. This proposed MCRDA 

algorithm is compared with the existing DRINA algorithm in terms of delivery 

rate, efficiency, latency, energy consumption. It maximized the accretion range to 

increase the packet delivery range. The results clearly explain that the proposed 

MCRDA algorithm is improved than the existing DRINA algorithm. Later on, 

there will be increase in coverage area which results in more number of data 

packets and also suggest the new way of effective details transferring. 

Furthermore, the Secured methods will be considered for improving protection in 

wireless sensor networks. 
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