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ABSTRACT 

Due to wide use of wireless network, the workload of network is increased day by day to a 

great extent. The increased workload leads to packet loss, life time of network is decreased 

and network congestion is increased. We approach to enhance the distributed load balancing 

in wireless sensor network with congestion control algorithm to minimize the packet loss and 

to increase the lifetime of network by reducing the workload with dynamic and adaptive 

strategies of load sharing and load balancing without any crept in discrepancy to avoid 

network failure. The distributed load balancing approaches to share the load on neighbour 

nodes instead of central node.  
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I. INTRODUCTION 

Wireless Sensor Networks (WSNs) are a family of wireless networks which are currently 

deployed in both military and civil applications to achieve different types of sensing activities 

such as seismic, acoustic, chemical, and physiological sensing. They consist of a large 

number of tiny nodes, each node being regarded as a cheap computer   deployed inside the 

phenomenon or very closed to it to perform sensing, computation and communication. A 

typical WSN deployment scenario consists of placing sensing devices in a human hostile 

environment to sense chemical substances and communicate the results via a satellite link or 

a helicopter to a center where these results are processed and appropriate decisions are taken 

about the controlled environment. It is predicted that by allowing communication between 

inanimate objects, WSNs will bring a third dimension to the first mile of the future Internet 

where information will not only be accessed “anywhere and anytime” but also represent 

“anything”. Wireless sensor networks present several limitations[2] 

1. Sensor nodes are densely deployed and are range-limited systems; therefore efficient 

multi-hop routing algorithms are required. 

2.  Sensor nodes are unreliable and prone to failure, and the topology of sensor networks 

changes very frequently, hence it is desirable to set up energy constrained multi-path 

routing. 

3. Sensor nodes are limited in power, computational capacities and memory, thus the 

topology control with per-node transmission power adjustment is needed [1]. 

Sensor Network Communication Architecture: 

The sensor nodes are geographically distributed as shown in Fig. 1. These scattered sensor 

nodes has data collecting and routing capability. Gathered formation has to be routed back to 

the sink         node through multi hop communication architecture 

                     
Fig.1. Sensor nodes scattered in a sensor field [1] 

The sink communicates with the task manager node or user through Internet or satellite 

communication [5]. 
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Grid Wireless Sensor Network: 

A grid network is a kind of computer network consisting of a number of (computer) systems 

connected in a grid topology. 

In a regular grid topology, each node in the network is connected with two neighbors along 

one or more dimensions. If the network is one-dimensional, and the chain of nodes is 

connected to form a circular loop, the resulting topology is known as a ring. Network systems 

such as FDDI use two counter-rotating token-passing rings to achieve high reliability and 

performance. In general, when an n-dimensional grid network is connected circularly in more 

than one dimension, the resulting network topology is a torus, and the network is called 

"toroidal". When the number of nodes along each dimension of a toroidal network is 2, the 

resulting network is called a hypercube. 

Note that a grid network is not the same as a grid computer (or computational grid) (even 

though the nodes in a grid network are usually computers, and grid computing obviously 

requires some kind of computer network to interconnect the computers). 

 
Fig. 2. Grid Wireless Sensor network[1] 

Load Balancing: 

Distributing processing and communications activity evenly across a computer network so 

that no single device is overwhelmed. Load balancing is especially important for networks 

where it's difficult to predict the number of requests that will be issued to a server. Busy Web 

sites typically employ two or more Web servers in a load balancing scheme. If one server 

starts to get swamped, requests are forwarded to another server with more capacity. Load 

balancing can also refer to the communications channels themselves.[1] 

1. Why we need Load Balancing 

The three important parameters need to be taken into account in order to select best among 

the different load balancing algorithm: 

a) Who is responsible for making the load balancing decision? 

b) What information is used to make the load balancing decision? 

c) Where the decision has been made. 
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2. Types of Load Balancing 

• Centralized Load Balancing 

• Distributed Load Balancing 

Centralized Load Balancing:  

Centralized load balancing 3 central node is responsible for calculation of amount of load to 

be transferred as well as load distribution to other sensor nodes. 

 
Fig.3. Centralized load balancing 

In fig.3, red colored circle represents the central node and yellow colored circles represent the 

surrounding nodes. 

As the central node is responsible for task distribution, the whole network goes down if this 

node fails. However, the policy involves one-to-all as well as all-to-one communication 

mode. 

Distributed Load Balancing: 

 Distributed Load Balancing is a type of load balancing approach in which load has to be 

distributed on neighboring nodes instead of central nodes in which an All to All 

communication mode has been assumed[1].  

3. STRATEGIES OF LOAD BALANCING: 
Static: 

Static strategies only use information about the average system behavior. For example, jobs 

can be assigned to nodes in a cyclic fashion [2]. The chief advantage of the static strategies is 

their Simplicity. There is no need to collect system state information. The disadvantage of 

these strategies is that they cannot respond to changes in system state; therefore the 

performance improvement is limited. 

Dynamic: 

Dynamic strategies, on the other hand, use current or recent system state information in 

making load distribution decisions. These strategies react to system state changes 

dynamically. Therefore, substantial performance improvement is possible over and above the 
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improvement provided by the static strategies. However, this additional performance benefit 

is obtained at a cost - the cost of collecting and maintaining the system state information. As 

long as we keep these overheads within reasonable limits, dynamic strategies provide 

improved performance over static strategies. Two classes of strategies that belong to this 

group are the sender-initiated and receiver-initiated load balancing. In sender-initiated load 

balancing, congested nodes attempt to transfer work to lightly-loaded nodes. In receiver-

initiated load balancing, lightly-loaded nodes search for congested nodes from which work 

may be transferred[2]. 

Adaptive: 

Adaptive strategies change the load balancing strategy and/or parameters of the strategy 

depending on system and workload conditions. For example, an adaptive strategy might use a 

sender-initiated load balancing at low to moderate system loads and a receiver-initiated load 

balancing at high system loads [2]. 

II. LITERATURE SURVEY 
According to reference [1] as Sensor area network is a vast network with thousands of nodes, 

the workload increases up to a great extent. This increased workload leads to increase in 

packet loss and decrease in network lifetime. Even the rate of message failure as well as node 

failure due to network congestion also increases. In order to avoid such problems and 

enhance the network lifetime, we are introducing a new algorithm for the purpose of load 

balancing i.e. Distributed Load Balancing (DisLB). DisLB is a type of load balancing 

approach in which load has to be distributed on neighboring nodes instead of central nodes in 

which an All to All communication mode has been assumed.  

 The Distributed load Balancing (DisLB) algorithm has been proposed as well as 

implemented on network simulator. It has overcome the drawbacks of existing centralized 

load balancing strategy. Finally, the workload on central node has been decreased by routing 

the data packets from surrounding nodes or we can say neighboring nodes. Due to reduction 

in workload of central node, the rate of packet reception has increased and the rate of packet 

loss has decreased as compared to existing centralized algorithm. This has lead to the 

decrease in node failure rate as well as in network congestion thereby increasing the network 

lifetime. 

The main objective behind this research is to develop a center-compromised routing 

algorithm for congested grid network as well as to share the load among the under-utilized 
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nodes so that in bound internet protocol (IP) traffic can be distributed across multiple sensing 

nodes. 

The main objectives behind this research are as follows:- 

· To increase energy efficiency of whole network. 

· To increase the network lifetime. 

· To Decrease the congestion in whole network. 

· To minimize the formation of holes. 

· To minimize the packet loss at central node. 

· To increase the packet received rate. 

· To Maintain Network Connectivity. 

A grid network has been considered in the algorithm where each sensor node can transfer 

data to any of the other sensor node. The proposed algorithm has been divided into two parts 

namely Node Detection and Load Distribution. The algorithm makes use of two data 

structures namely FIFO queue and list. The queue has been used for the purpose of detection 

of under-utilized nodes while the list has been used for the purpose of storing the nodes 

present in shortest path to designated node. 

 

Various assumptions for DisLB are as follows: 

· Initially, the workload has been assigned to all the sensing nodes present in the network. 

· The amount of data packets to be distributed should be known in advance. 

· All the threshold values should be set first. 

 

/* Node Detection Algorithm:- 

/*S is the Source Node and D represents the Destination Node */ 

Step 1 Find the Shortest Path between S to D using 

Dijkstra Algorithm. 

Step 2 Maintain a List1 L1 (I0, I1…..In) of all the routing nodes present on the shortest path. 

Step 3 for each (Node In in L1) 

{ 

If (Load (In)>Threshold) 

Put In in List2 L2 (F1, F2…..Fm) 

} 

Step 4 X= MAX (F1, F2…..Fm) 

Step 5 Set X as Central Node 
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Step 6 Find Compromising Nodes of X and put them in queue called CNQ (C0 to Cq) 

 

The algorithm requires two threshold values namely Threshold (This is the maximum value 

of load assigned to the particular node. and Threshold value is the maximum amount of data 

to be transmitted over the network. 

 

/*Load Distribution Algorithm:- 

If (Load (Cq) < Threshold) /*Quick Sort Algorithm*/ 

Put Cq in Light_weight_node_queue LWNQ 

Else 

Put Cq in Heavy_weight_node_queue HWNQ 

If (Amount of data> Threshold_Value) 

Remove the nodes from Light_weight_node_queue and distribute the load on 

these nodes 

Else 

Remove the nodes from Heavy_weight_node_queue 

and distribute the load on these nodes 

According to reference [2] Load sharing improves performance of distributed systems by 

distributing load from heavily loaded nodes to lightly-loaded nodes in the system. We 

consider two basic dynamic load sharing policies: sender-initiated and receiver-initiated. In 

the sender-initiated policy, a heavily-loaded node attempts to transfer work to a lightly-

loaded node and in the receiver-initiated policy a lightly loaded node attempts to get work 

from a heavily-loaded node. In most previous studies, the first come/ first-served node 

scheduling policy has been used. In addition, analysis and simulations in these studies have 

been done under the assumption that service times and inter-arrival times of jobs are 

exponentially distributed. The behavior of these policies is not clear when these assumptions 

are relaxed. We report the sensitivity of the performance of the sender-initiated and receiver 

initiated policies to node scheduling policy, variance in service times, and variance in inter-

arrival times. Our objective is to provide an intuitive understanding of the behavior of these 

policies that transcends specific system and workload models and parameter values used. 

According to reference [3] The DASUD (Diffusion Algorithm Searching Unbalanced 

Domains) algorithm belongs to the nearest neighbours class and operates in a diffusion 

scheme where a processor balances its load with all its neighbours. DASUD detects 

unbalanced domains and performs local exchange of load between processors to achieve 
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global balancing. The DASUD algorithm has been evaluated by comparison with another 

well-known strategy, namely, the SID (Sender Initiated Diffusion) algorithm across a range 

of networks topologies including ring, torus and hypercube where the number of processors 

varies from 8 to 128. From the experiments we have observed that DASUD outperforms the 

other strategy as it provides the best trade-off between the balance degree obtained at the 

final state and the number of iterations required reaching such state. DASUD is able to coerce 

any initial load distribution into a highly balanced global state and also exhibits good 

scalability properties. 

In this paper, we have compared two algorithms, DASUD (Diffusion Algorithm Searching 

Unbalanced Domains) and SID (Sender Initiated Diffusion) for dynamic load balancing in 

parallel systems. The Comparison was carried out by considering a large set of load 

distributions that exhibit different degrees of initial workload unbalancing as well as different 

shapes of workload unbalancing. These distributions were applied to ring, torus and 

hypercube topologies, and the number of processors ranged from 8 to 128. The experiments 

were conducted to analyze the balancing degree achieved by both strategies at the final state, 

the time incurred in the load movement and the number of balancing steps. From these 

experiments we have observed that DASUD outperforms the SID strategy as it provides the 

best tradeoff between the global balance degree obtained at the final state and the number of 

iterations required to reach such a state. For the most common topologies (torus and hyper 

cubes) DASUD and SID spent on the average a similar number of balancing steps, while the 

maximum difference achieved by SID was more than 4 times larger than the maximum 

difference obtained by DASUD. This behaviour was observed independently of the initial 

unbalanced degree, the scattering of the loads or the number of processors. Moreover, 

DASUD not only obtained a smaller value for the maximum difference, but also achieved a 

better balanced degree for all the processors in the system, as all processors had a final load 

that was very close to the optimal load average. 

According to reference [4] Wireless sensor networks have emerged as an exciting 

technology for a wide range of important applications that acquire and process information 

from the physical world. Grid computing has evolved as a standards-based approach for 

coordinated resource sharing. Sensor grids combine these two promising technologies by 

extending the grid computing paradigm to the sharing of sensor resources in wireless sensor 

networks. There are several issues and challenges in the design of sensor grids. In this paper, 

we propose a sensor grid architecture, called the Scalable Proxy-based architecture for sensor 



IJRIM  Volume 2, Issue 2 (February 2012) (ISSN 2231-4334) 
 

 International Journal of Research in IT & Management 543 
http://www.mairec.org 

Grid (SPRING), to address these design issues. We also developed a sensor grid test bed to 

study the design issues of sensor grids and to improve our sensor grid architecture design. 

Wireless sensor networks and grid computing are promising technologies that are being 

adopted in the industry. By integrating wireless sensor networks and grid computing, sensor 

grids greatly enhance the potential of these technologies for new and powerful applications. 

Thus, we believe that sensor grids will attract growing attention from the research community 

and the industry. In this paper, we have examined the important design issues and challenges 

for sensor grids. To address these design issues, we proposed a novel sensor grid architecture 

called the Scalable Proxy-based architecture for sensor Grid (SPRING). We have developed a 

sensor grid tested to study the design issues of sensor grids. From our experience, the sensor 

grid test bed is a very useful research tool to study sensor grid issues and to improve our 

sensor grid architecture design. 

According to reference [5] Recent advancement in Wireless communication and electronics 

has enabled the development of low-cast sensor network. The sensor network has be used for 

various application areas (e.g. health, military, home). For different application area, there are 

different technical issues that researchers are currently resolving. The current state of the art 

of sensor networks is captured in this article, where solutions are discussed under their related 

protocol stack layer sections. This article also points out the open research issues and intends 

to spark new interests and developments in this field. 

The flexibility, fault tolerance, high sensing fidelity, low cost and rapid deployment 

characteristics of sensor networks create many new and exciting application areas for remote 

sensing. In the future, this wide range of application areas will make sensor network an 

integral part of our lives. However, realization of sensor network needs to satisfy the 

constraints introduced by factors such as fault tolerance , scalability ,cost, hardware, topology 

change, environment and power consumption. Since these constraints are highly stringent and 

specific for sensor network, new wireless ad hoc networking techniques are required. 

According to reference [6] we consider a routing problem in the context of large scale 

networks with uncontrolled dynamics. A case of uncontrolled dynamics that has been studied 

extensively is that of mobile nodes, as this is typically the case in cellular and mobile ad-hoc 

networks. 

In this paper however we study routing in the presence of a different type of dynamics: nodes 

do not move, but instead switch between active and inactive states at random times. Our 

interest in this case is motivated by the behavior of sensor nodes powered by renewable 

sources, such as solar cells or ambient vibrations. In this paper we formalize the 
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corresponding routing problem as a problem of constructing suitably constrained random 

walks on random dynamic graphs. We argue that these random walks should 

be designed so that their resulting invariant distribution achieves a certain load balancing 

property, and we give simple distributed algorithms to compute the local parameters for the 

random walks that achieve the sought behavior. A truly novel feature of our formulation is 

that the algorithms we obtain are able to route messages along all possible routes between a 

source and a destination node, without performing explicit route discovery/repair 

computations, and without maintaining explicit state information about available routes at the 

nodes. To the best of our knowledge, these are the first algorithms that achieve true multipath 

routing (in a statistical sense), at the complexity of simple stateless operations. 

In this work we presented our work on the design and performance analysis of routing 

algorithms for large scale wireless sensor networks. First, we argued that complexity 

considerations make it natural to introduce an element of randomization in the problem 

formulation, and so we formulated the problem as one of defining suitable random walks on 

random dynamic graphs. Then we presented random walk constructions in three different 

cases: a regular and static grid, an irregular but still static grid, and a dynamic grid. The basic 

approach to constructing these random walks consisted of first defining a simple basic model 

for connectivity in the network (the regular cubic grid), and then introducing random 

perturbations to the basic model—solve analytically for the optimal parameters in the basic 

model, take “greedy shortcuts” around the random perturbations. Properties of the resulting 

random walks were illustrated via simulations. 

There are two lines along which this work could proceed further. One consists of extending 

the basic model of connectivity considered in this work (the regular cubic grid) to more 

general percolation models, such as the random networks analyzed by Gupta and Kumar [10], 

Kleinberg’s small world random graph models [16], etc. Although this is certainly a 

necessary step, we chose to start with the regular cubic grid for the simple reason that the 

main ideas we wanted to explore, in the case of the cubic grid, could be described using only 

very elementary mathematics—these models, although certainly much more interesting, 

require the use of more sophisticated analysis tools. So now that we have a good 

understanding about how to construct the sought random walks in a simple case, and about 

their properties, it does make sense to consider the more general (and more interesting) cases. 

In the long term, we will study a number of problems on random graphs. One of the aspects 

we feel is part of the beauty of this work is the existence of a large body of related theory. We 

intend to: 
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• Explore connections between our routing problem and diffusion theory [27], since we 

expect the latter may hold the key to deriving analytical results on the behavior of our 

routing algorithms in asymptotically large networks. 

• Generalize our construction of random walks to random graphs embedded in arbitrary 

dimensional manifolds (instead of the regular grid on a plane). 

• Extend our construction to the case involing multiple sources and/or destinations. 

III.   METHODOLOGY 
Due to wide use of wireless network, the workload of network is increased day by day to a 

great extent. The increased workload leads to packet loss, life time of network is decreased 

and network congestion is increased. We approach to enhance the distributed load balancing 

in wireless sensor network with congestion control algorithm to minimize the packet loss and 

to increase the lifetime of network by reducing the workload with dynamic and adaptive 

strategies of load sharing and load balancing without any crept in discrepancy to avoid 

network failure. The distributed load balancing approaches to share the load on neighbor 

nodes instead of central node.  

Distributed Load Balancing is a type of load balancing approach in which load has to be 

distributed on neighboring nodes instead of central nodes in which an All to All 

communication mode has been assumed. When the value of no. of nodes attached to a 

particular node exceeds the threshold value then an alternate path will be found to decrease 

the no. of nodes attached to that node & excess work load on that node. 

To simualate this new proposed work ,we approach to design a 20 nodes grid network NS- 3 

and with new best shortest path algorithm.  

IV.  CONCLUSION 

The Distributed load Balancing  algorithm has been proposed  with congestion control 

algorithm.The workload on central node has been decreased by routing the data packets from 

surrounding nodes.This has lead to the decrease in node failure rate thereby increasing the 

network lifetime. .Distributed Load Balancing is a type of load balancing approach in which 

load has to be distributed on neighboring nodes instead of central nodes in which an All to 

All communication mode has been assumed. When the value of no. of nodes attached to a 

particular node exceeds the threshold value then an alternate path will be found to decrease 

the no. of nodes attached to that node & excess work load on that node. 
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