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ABSTRACT 
 
In this paper the delay performance of a multi-hop wireless network is analyzed in which the routes between given 

source-destination pairs are fixed. The back pressure algorithm and greedy partitioning algorithms are used. A new queue 

grouping technique to handle the complex correlations of the service process resulting from the multi-hop nature of the 

flows and their mutual sharing of the wireless medium is developed. A systematic methodology is presented to derive such 

lower bounds. The lower bound analysis provides useful insights into the design and analysis of optimal or nearly optimal 

scheduling policies. 
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INTRODUCTION 

A wireless sensor network (WSN) must be made up of spatially distributed stand-alone sensors to monitor physical or 
environmental conditions, such as temperature. The most modern network    are bidirectional and also make it possible to 
monitor the activity of the sensors.The development of wireless sensor networks has been based on military applications 
such as battlefield monitoring.Today, these networks are used in numerous industrial and consumer applications, such 
as the monitoring and control of industrial processes, the monitoring of the health of machines. 

         The WSN is built of "hubs" from some to a few hundred or indeed thousands, where each hub is associated to one (or 
now and then a few) sensors. Each such sensor arranges hub has regularly a few parts: a radio handset with an inside 
receiving wire or association to an outside radio wire, a microcontroller, an electronic circuit for interfacing with the 
sensors. and an vitality source, more often than not a battery or an implanted shape of vitality gathering. A sensor hub 
might change in estimate from that of a shoebox down to the estimate of a grain of clean, in spite of the fact that working 
"motes"(demo video) of honest to goodness tiny measurements have however to be made. The taken a toll of sensor nodes 
is additionally variable, extending from some to hundreds of dollars, depending on the complexity of the person sensor 
hubs. Estimate and taken a toll limitation on sensor hubs result in comparing imperatives on assets such as vitality, 
memory, computational speed and communications transfer speed. 
 
Algorithms 1.Greedy Algorithm 

A greedy algorithm is an algorithm that follows the problem solving heuristic of making the locally optimal 
choice at each stage with the hope of finding a global optimum. On some problems, a greedy strategy need not produce an 
optimal solution, but nonetheless a greedy heuristic may yield locally optimal solutions that approximate a global optimal 
solution. 

 
2 Back Pressure Algorithm 

 
      The backpressure algorithm operates in slotted time, and every slot it seeks to route data in directions that maximize 
the differential backlog between neighboring nodes. This is similar to how water flows through a network of pipes via 
pressure gradients. However, the backpressure algorithm can be applied to multi- commodity networks (where different 
packets may have different destinations), and to networks where transmission rates can be selected from a set of (possibly 
time-varying) options. 
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Results 

 

                                             

      Fig 2 Application Start Window                 Fig 3: Select source and destination 

 
The above window opens as the application start. We have three tabs Topology, Simulator Control and Data Transfer. At 

the project startup draw the network topology. 

To choose the source node and destination node click on the initiate data button . Then select the source node and 

destination node. By default it will take back pressure algorithm and shows the path. For the above shown path it takes 

5steps, 4 arcs and power utilized is 331mJ 

 

Fig 4: Algorithm selection 
 

If algorithm button in the topology tab is clicked. It displays select algorithm window. The back pressure 

algorithm is selected and it checks for all the available path sand shows or selects the path which is having low delay.
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Fig 5 : Step1 transmission for back pressure algorithm      Fig 6: Step2 transmission for back pressure algorithm 
 
 

The step by step button should be clicked in the simulator control tab and then in the data transfer tab click the 

next button. It shows the step by step transmission. The step1 transmission is shown in the above Fig 5. The Fig 6 shows 

step2 transmission. Likewise the step by step transmission till step5 will be carried out in a similar manner 

 

 
Fig 7: Final step transmission for back pressure algorithm 

 
The application shows step5 or final step for transmission and shows the final delay time for the back pressure algorithm. 

The delay time for the transmission is 10ms.
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      Fig 8:Select source and destination for greedy partitioning algorithm Fig9 : Step1 transmission for greedy partitioning algorithm 

 
To choose the source node and destination node click on the initiate data button. Then select the source node and 

destination node. Select greedy algorithm and it shows the path. For the above shown path it takes 8steps, 4 arcs and 

power utilized is 663mJ. 

 

The step by step button should be clicked in the simulator control tab and then in the data transfer tab click the next tab. It 

shows the step by step transmission. The application shows step1 transmission. 

 

 

Fig 10: Step2 transmission for greedy partitioning algorithm 
 

 
Fig 11: Step8 transmission for greedy partitioning algorithm
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The application shows step2 transmission. Likewise the step by step transmission till step8 will be carried out in a similar 

manner. 

 

The figure shows final step8 transmission. The delay time is 5.47sec and it is displayed. Greedy algorithm takes larger 

delay time compared to back pressure algorithm. 

 

Fig 12: Graph shows number of steps 
 
If graph button in the data transfer tab is clicked, the graph will be displayed. The graph shows number of steps for back 

pressure algorithm and greedy algorithm. For the application in which the number of steps should be less uses back 

pressure algorithm. For the application in which the number of steps should be more uses greedy algorithm. 
 

Fig 13: Graph shows number of counts 
 
The graph shows number of counts for back pressure algorithm and greedy algorithm. For the application in which the 

number of counts should less uses back pressure algorithm. For the application in which the number of counts should be 

more uses greedy algorithm.
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Fig 14:Graph shows power utilized 
 

The graph shows for power utilized back pressure algorithm and greedy algorithm. For the application in which 

power utilized is more uses greedy algorithm . For the application in which power utilized isless uses back pressure 

algorithm. 

 
 
 
 
 
 
 
 
 
 
 

Fig 15: Graph for power utilization 

 

The graph in the figure shows power utilization for back pressure algorithm and greedy partitioning algorithm. 

 
CONCLUSION 

 

In this paper, the new approaches are developed to reduce the bottlenecks in a multi-hop wireless networks based on 

greedy partitioning algorithm and back pressure algorithm   and to indicate the average packet delay. By simulation it is 

able to prove that proposed scheme of the data transmission decreases the delay by using algorithms. 

 
For future work, a plan to study simple heuristics that can approximate the optimal schedule may be considered. 

Emphasis is made in heuristic solutions that are easy to implement in a distributed fashion. Also, the analysis can be 

readily extended to handle channel variations. And also obtain policies that minimize a function of queue lengths at all 

times on a sample path basis.
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