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Abstract: The limited constraints and resources in a sensor network increase its criticality.  The optimization to the sensor 

network is required at architecture level and communication level. In the existing work, the controller selection for 

localization is done based on energy level analysis. This kind of localization results the instability over the network in terms 
of load. In this paper, a rule based architectural improvement method is provided. The paper has combined the fuzzy rules 

with genetic algorithm to improve the network connectivity and the communication. At the earlier level, the network 

architectural improvement is achieved and later on the genetic based communication modeling is obtained. The comparative 

results show that the method has improved the network communication and network life. 
Keywords: Architectural, Configuration, Fuzzy, Genetics, Sensor Network. 

 
 

 Introduction 

To utilize the resources effectively in sensor network, the effective network architecture is required. If the 

network is not balanced and scattered, common communication problems can occur such as orphan node 

existence, bottle neck situation, network congestion etc. The orphan nodes are the nodes that does not comes 

under the coverage of any other nodes and completed disconnected from the network. In the scattered or 

unbalanced network the nodes which are not under the coverage of controller node or any other sensor node are 

considered as orphan node. Another critical situation architectural issue in a sensor network is bottle neck 

situation. In this situation, a particular region to the network is partially disconnected from rest of the network. 

To perform the connection there exist only few nodes as the bridge. In such case, the load on these connecting 

nodes is increased. This kind of situation comes under bottleneck. Another common issue is the network 

congestion. The unbalanced network result the scattered or the congested existence of network nodes. Because 

of this the network suffers from overload and underload conditions on the network nodes.  

 

 

 

 

 

 

 

 

Figure 1 : Segmented Network Architecture 

Because of these common real time situations, there is the requirement of some mechanism to observe the 

connectivity and communication in the sensor network. The physical level or the logical level observations can 

be implied to improve the network architecture. In the physical level updation, the positional change to the 

network is performed. In this architectural solution, new nodes can be introduced or the connectivity analysis 

based distribution of network in the geographical area can be done. The situation can be handled by placing the 

agents over the network and based on this, the network reconfiguration can be achieved.  In the logical 

architectural specification, the network can be divided in smaller segments or zones and the controller can be 

established to observe the region nodes. The segmentation is able to utilize the node level, architecture level and 

communication level restriction. No physical change is required in the network in terms of inclusion of new 

nodes or changing the position of existing nodes. One of such network architecture is shown in figure 1. 
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To analyze the network stability and the architectural bonding, the primary requirement is to observe the 

network under the sensing range. If the nodes are not placed in the regional coverage of other nodes, the 

communication loss can occur over the network. The lack of coverage results the network inbalancing and can 

affect the network communication and QoS. The observation to the network nodes with architectural and 

application specific restrictions is required. The location specific and the node role specific observation is 

required to identify the critical regions or nodes or the access points. Based on this, the identification of the 

areas can be done where deployment is required or that can be improved under the positional specification. The 

coverage performance improvement can be done under the following aspects. 

 The performance coverage can be measure by analyzing the region monitoring at node level or by 

using the network relation to the specific node. 

 The performance level observation can be done to achieve the communication throughput 

maximization under the consideration of network limitations and the requirements.  

 The coverage specific observations to different faults and failure or the performance aspects can be 

done. 

The region specific observation is required to characterize so that the bonding between the sensor nodes and to 

the controller node can be improved. The node degree or the load is one of the vector that improve the 

distributed tracking to the multiple nodes. The architectural observations are also considered in the 

environmental and the application specific conditions. The phenomenon is defined to improve the connectivity 

so that the network energy utilization and the network life improvement will be achieved. The center to distance 

mapping and the communication formulation to the base station can be done using the connectivity 

consideration. In this paper, an improvement to the architectural improvement is provided so that the 

communication improvement in sensor network will be achieved. 

This paper has defined an optimization to the network architecture by improving the tolerance against the sensor 

network problems. The defined approach is based on the genetic and fuzzy logic methods. The rule based 

decision vectors are defined to improve the communication in sensor network. In this section, the observation to 

the sensor network problems and the architectural challenges is provided. In section II, the work defined by 

earlier researchers on network localization and coverage level challenges is provided. In section III, the 

proposed research methodology is defined to improve the communication using fuzzy based genetic approach. 

In section IV, the simulation results obtained from the work are provided. In section V, the conclusion obtained 

from this work is presented. 

Related Work 

Lot of work is already provided by the researchers to improve the communication by improving the network 

architecture and connectivity. The network specific mapping and the dynamic configuration is improved by the 

researchers to increase the network life and communication. Author[1] has defined a dynamic mapping of nodes 

to improve the multimedia communication in sensor network. A conflict driven communication method under 

the security concerns is provided by the author. The compression based observation is mapped using 

quantization table to improve the communication in sensitive featured network. Author[2] has improved the 

resource level communication so that the network cost will be reduced. The target specific network connectivity 

is provided in this work with network level observations. The pattern specific communication is provided based 

on the multiple associated criteria. The positional updation and the pattern specific communication is achieved 

in this work. Author[3] has optimized the network communication, connectivity and tracking in sensor network. 

The work is defined to achieve the long distance communication by generating the logical connected structure 

over the network. The network segmentation and the adaptive reconfiguration is provided in this work. The 

reactive reconfiguration in free space is provided in this work. Author[4] has used the capability analysis to the 

geometric solution so that the mathematical formulation can be achieved. The feasibility study based derivation 

and computation is provided to obtain the infeasible problem solution. The linear objective based problem 

mapping is provided by the author. Author[5] has used the agent specific positional system to achieve the 

uniform localization in the network. The evaluation at topology level is provided to achieve the better 

connectivity. The connectivity estimation and the policy driven communication has improved the network 

capability and the life time. Author[6] has used the range specific communication in the segmented network. 

Various measures and metrics are used by the author to achieve the uniform distribution in the network. The 

network traffic observation is implied to improve its effectiveness. Author[7] has used the control and 

configuration adaptive communication method is defined to improve the communication in adaptive network. 
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The group specific network validation and control adaptive configuration is adapted to avoid the interference in 

the network. The behavior adaptive validation was provided to improve the control and configuration of the 

network.  

Author[8] has defined a method to formulate the network architecture and to improve the communication 

behaivour. A parameters specific network management and process association generator was defined. The 

policy driven contextual mapping is defined to improve the communication and to reduce the communication 

overhead. Author[9] has defined the constraint specific communication modeling in the global network so that 

the improvement to the session specific network will be achieved. The realistic network is defined with 

specification of network criteria and resource mapping. The network is implied in realistic environment under 

the parametric observation to achieve the maximum access control. A work on organized architectural 

improvement was provided by author[10]. Author has improved the ranked communication with capability 

driven improvement and band based processing. The capacity driven improvement was done to improve the 

ranked communication in the network. Spectrum driven analysis was provided to achieve the maximum 

resource utilization.  

Author[11] has improved the strength of the network by design time configuration. The policy driven changes to 

the network is provided to reduce the memory consumption and to reduce the control overhead in the network. 

The method is defined to improve the communication throughput and to reduce the communication delay. 

Author[12] has provided the structured improved to the dense mobile network and to reduce the energy 

consumption in the network. The cluster based topology observation and reconstruction is provided to improve 

the communication capabilities in the network. Author[13] has defined the organized communication model in 

sensor network so that the featured routing communication will be achieved. The coverage specific proactive 

montiring and the fault driven observation has improved the network communication. Author[14] has used the 

architectural specification and the interoperable transition between different modules. The event specific 

communication is provided in this work. The interactive communication in the network is provided to improve 

the network performance and reliability. Author[15] has characterize the network generation and node 

placement under capacity and capability observation. The mathematical formulation is provided to achieve the 

effective routing solution. The constraint mapping and deployment is provided by the author.  

Research Methodology 

Sensor network is a critical network with limited resources and capabilities in terms of low sensing range, lesser 

processing capability and lesser memory. To improve the network performance, life and communication, there 

is the requirement of some architectural level and communication level improvements. The architectural level 

changing here defines the improvement in network topology or the coverage so that the chances of 

communication failures will be reduced. One of such architecture problem is associated with the network 

geometry and the node position. If the sensor node position is not appropriate for scattered network, then it can 

result the low performance and communication failure over the network. There is the requirement to optimize 

the node localization in sensor network to utilize the available resources effectively.  In this research, a more 

intelligent and parameter specific method is defined to provide effective node placement in sensor network. The 

proposed approach will use the ratio driven parametric analysis based on node positions. The evaluation of this 

ratio will be done using fuzzy logic. Once the ratio value for each node will be obtained, the genetic modeling 

will be applied to optimize the network localization. With each iteration, the rule will be defined to identify the 

nodes for which optimization is required. The proposed work will be implemented in matlab environment. The 

work is defined to improve the network communication and network life. 

The proposed research work is defined to optimize the network localization and position so that the 

communication and coverage improvement will be obtained. The work is defined to generate the ratio between 

the positional attributes and the performance attributes. The evaluation is done using fuzzy adaptive rules. Based 

on the fuzzy rules, the node ratio weights are generated and considered as the population set for genetic 

approach. With each genetic iteration, the evaluation of network performance is done. The identification of 

optimized and the critical nodes is done with each iteration. Based on this evaluation, the node positional change 

is done. The proposed work model is shown in figure 2 
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Figure 2 : Proposed Model 

The figure shows the work flow of the proposed localization optimization method. The fuzzy ratio integrated 

genetic model is suggested in this work to optimize the position of nodes in the network. The model will first 

represent the network as the population pool for the genetic process. The population pool will be generated 

based on the parameter ratio based evaluation. The positional and performance parameters will be considered to 

generate the weight. The fuzzy method will be applied to evaluate the ratio values. Once the population pool is 

generated and processed under genetics. The genetic will be applied for dynamic evaluation and change in node 

position so that the performance optimization will be achieved.  

Results 

In this paper, an optimization method is provided to improve the architectural configuration of the network. The 

method is defined to improve the network connectivity and better utilization of network constraints and 

resources. The network is simulated in random network scenario in fixed geographical area.  The network is 

composed with 100 sensor nodes with fixed sensing range and random energy. The comparative observations 

are taken in terms of network communication and network life are listed in this section. 

Start 

Setup the network with positional specification for 

sensor nodes 

Extract the node parameters under energy, 

connectivity etc 

Generate the Fuzzy based ratio rule based on 

positional attribute and performance criteria 

Generate the ratio dataset as the population pool for 

genetic 

Identify the critical and low performance attributes 

Optimize the node position 

Evaluate the network life and performance 
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Figure 3 : Dead Node Analysis 

Figure 3 is showing the evaluation of the proposed method in terms of number of nodes dead during the 

communication. Here in figure, x axis represents the network communication and y axis shows the dead nodes. 

The figure shows that in case of existing work about 42 nodes are dead here in case of proposed work about 8 

nodes are dead.  The figure shows that the numbers of dead nodes in case of existing approach are higher 

proposed approach. It means, the proposed method has improved the network life extensively.   

 

Figure 4 : Packet transmission Analysis 

Another important parameter to analyze the method’s effectiveness is the number of packets communicated in 

the network. The figure shows that the proposed approach has improved the network communication as the 

network resides for maximum number of rounds.  As the life of the nodes is increased the nodes are able to 

communicate for longer time. Because of this, the overall packet communication over the network is improved 

using proposed reconfiguration approach. 

Conclusion 

 

In this paper, a genetic and fuzzy based method is defined to improve the architecture of sensor network. The 

method is defined to utilize the network restrictions and limitations so that the better utilization of resources will 

be done. The algorithmic model is defined in this work. The results show that the method improved the packet 

transmission and network life. 
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