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   Abstract  

 

In the contemporary systems of communication, Wireless Sensor Networks (WSNs) have become one of the most up-and-coming 

trends. In the design of WSNs, routing is of utmost importance. Several commonly used routing metrics include the minimum hop, 

minimum energy consumed per packet, maximum energy capacity, maximum minimum energy capacity, maximum time required 

to partition the network, minimum variance in the power level of the node, the quality of service(QoS) and the robustness. 
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I. INTRODUCTION 

Routing in wireless sensor networks should be light weight due to the limitations of processing storage, bandwidth and energy 

capacities. Dynamic changes in WSNs like the change in the topology, failure of node require that routing solution should be very 

flexible and adaptive. 

WSNs have wide applications in varied fields, their main functionality is to assemble any scalar, audio, still image or 

video information from the vicinity of the sensors and deliver the collected information to the base station. The energy processing 

power & communication functionality of the wireless sensors is limited owing to their cost, size & weight. 

Thus the conservation of energy is of utmost importance in extending the lifespan of WSNs. Numbers of nodes that 

participate in forwarding the information do affect the energy efficiency.  

If a large number of nodes are involved in broadcasting the same messages, it will surely result in draining out the energy 

of the network rapidly. Thus, a routing algorithm should carefully consider the selection of minimum number of nodes required to 

participate in WSN message transmission. 

An efficient routing path would reflect the nodes with high energy level to improve the probability of message delivery 

to the base station. 

II. OVERVIEW OF THE PROPOSED WORK 

A. The Proposed Algorithm 

1) Initialize minimum paths between the source node and all other nodes 

2) Find MST of the graph. 

3) Find paths between the source-node and all other nodes using the MST. 

4) Update minimum paths based on the newly generated paths. (ie. If there exists a shorter path between one of the network node 

and the source-node, save this path as the minimum path) 

5) Find all the bridges in the graph. 

6) Remove the lowest cost edge, which is not a bridge. 

7) Repeat steps 2 to 6 until Number of edges < Number of vertices. 

The above algorithm makes use of the Prim’s algorithm to construct the minimum spanning tree. 

The minimum cost paths from single source to all other nodes of network, obtained using the above algorithm can be 

validated by comparing them with the paths obtained using any of the established single-source shortest path algorithms (for 

example Dijkstra’s algorithm). 
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III. IMPLEMENTATION 

For the implementation of the proposed algorithm and to check its validity, I have used the following: 

1) Visual C++, for the simulation and implementation of the algorithm. 

2) Prim’s Algorithm to find the minimum spanning tree of an undirected, connected graph. 

3) A generic bridge finding algorithm to find the bridges in the graph to avoid disconnection. 

4) Depth-First-Search (DFS) to compute the paths between each pair of nodes in the spanning Tree. 

5) Dijkstra’s Algorithm, to compute the shortest paths from a single-source to all other nodes and to validate the results of the 

proposed algorithm. 

In the implementation of algorithm, the application takes as input, the number of nodes, required for the graph. Then it 

constructs a graph with nodes placed at random locations and constructs a full-mesh topology (each node is connected with every 

other node in the graph) to generate a connected undirected graph. The weights assigned to the edges are selected randomly between 

0 to 50. 

 
Fig. 1: A Graph and the computed single source shortest path from Node-0 to each node in the graph 

 
Fig. 2: An intermediate step of the proposed algorithm. The light-gray have been removed from the graph during subsequent executions of the 

algorithm 
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Fig. 3: An intermediate step of the proposed algorithm. The red edges are bridges disconnecting which will result in the graph to become 

disconnected 

 
Fig. 4: Intermediate step of the proposed algorithm 

 
Fig. 5: Intermediate step of the proposed algorithm 
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Fig. 6: Intermediate step of the proposed algorithm 

 
Fig. 7: Final step of the proposed algorithm. The algorithm is complete when all the edges of reduced graph become bridges OR the resulting 

graph is the MST of itself 
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Fig. 8: Validation of the output of the proposed algorithm with Dijkstra’s Algorithm 

IV. EXPERIMENTAL RESULTS 

It is observed that – In most scenarios, the proposed algorithm accurately computes and constructs the minimum cost paths from a 

single source to all other nodes of a connected un-directed graph. In very rare scenarios, some of paths computed by Dijkstra’s 

algorithm are shorter than those computed by the proposed algorithm. This is one limitation of the proposed algorithm for which 

identifying an exact pattern requires further experimental analysis.  

As the number of edges increases the amount of processing required increases rapidly. This can be illustrated by the graph below: 

 
Fig. 9: Simulation Results and Graph showing execution time of the proposed algorithm 
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V. CONCLUSION & FUTURE ENHANCEMENTS 

In very rare scenarios, length of some paths computed by Dijkstra’s algorithm is smaller than those computed by the proposed 

algorithm. 

The execution time of the proposed algorithm increases rapidly with the increase in the number of edges. One of the most 

time consuming operations is that of computing the bridges during every iteration. 

The Depth First Search used during each iteration, to compute and construct the paths between source and each node of 

graph in the spanning tree, also adds major time-complexity to the overall performance of the proposed algorithm. 

I will need to identify the exact scenarios when Dijkstra’s algorithm finds shorter paths than the proposed algorithm and 

then, modify the algorithm to solve the issue. 

I would try to optimize the algorithm, by finding some alternative method for bridge finding operation and thus reduce 

the time complexity involved in the operation. 
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