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2 Introduction 

Background Information 

Small inexpensive wireless sensors are quickly finding broad application in today’s market place.  Wireless sensors are being used by commercial and military customers to monitor a wide array of environmental parameters.  As the use of these types of sensors grows the demand for the sensors to last as long as possible becomes more and more market driven.

General Wireless Sensor Clustering Research

There is a great deal of research going on in the area of cluster formation for groups of wireless sensors.  The main goals are quick formation, minimum power consumption, and data transmission delay.  The focus of current research is to improve the longevity of the network, decrease the power needed to get data to the main sink node, get critical data to the sink node as quickly as possible, and quick formation of clusters.
There has been much attention given to all of the most important aspects of wireless sensor networks.  I plan to address getting the maximum life out of a network, while attempting to keep the formation time reasonable.  The problem is that the fastest forming networks are not necessarily the networks that make the most efficient use of the power available.  The corollary to this is that the formation of the most power aware network takes more time.

3 Existing Wireless Sensor Clustering Algorithms

 Several algorithms exist to form clusters: LEACH (Low-Energy Adaptive Clustering Hierarchy) which uses a stochastic approach[15], Lindsey et al. present an interesting chain-based algorithm to solve the problem of collecting data from a sensor network [16], and TEEN (Threshold sensitive Energy Efficient sensor Network protocol)[11] for reactive networks.  There have been many derivative efforts to improve a given algorithm for a specific feature [13].  Banerjee et. al. [2] utilize variable transmission power to find the least energy to move data from the source to the sink nodes.  Tang et.al. [3] explored changing the transmission protocol to utilize multiple power levels also.  Liu et. al. [4] worked on energy efficient clustering of mobile networks, while most others have examined static networks.  Tan et. al. [5] applied data fusion and aggregation techniques to minimize the power used to transmit data.  Gui et. al. [6] focused on tracking moving phenomenon in a sensor network.  Akyildiz et. al. [7] and Tilak et. al. [8] provide a survey and taxonomy of sensor networks.  Shang et. al. [9] utilized connectivity patterns to determine localization of nodes in a network.

4 Proposed Wireless Sensor Clustering Algorithm and Improvements

I propose an algorithm that concentrates on long life and low power consumption.  S.I. Rubey [14] at UCCS is also working on a thesis involving wireless sensors but his focus on sensor coverage problem.  My work will be unique from his in several aspects.  My work will utilize a different simulator (NS2) to gather data on my unique implementation of a power optimized cluster formation algorithm.  I think that my idea of a low/medium/high power cluster formation strategy is quite unique from Rubey’s intended implementation and has the potential to provide a significant amount of information about the network.

Variable power transmission, to effect the lowest possible power usage to get data from the sensors to the sink node, was investigated in [1].  However their study did not utilize clusters to aggregate the data so that the required header information could be applied only once to the data from many sensors.  My proposal is to use the low/medium/high power cluster formation to create clusters based on the required power to pass data.
The algorithms that I produce will be dynamically configurable to allow adjustment from high speed cluster formation (non-optimal power distribution) and slower cluster formation but with the most optimal power utilization.  This will allow a single set of algorithms to be used across a broad range of applications, from those requiring a short lived but fast forming network of sensors to those that desire the longest possible life out of their network.

The design of the network will be sub-divided into 4 main areas: 

1. Utilize a High, Medium, Low Power cluster head establishing technique

· I believe that this will allow greater resolution in determining an initial cluster head, as well as allow for easy dynamic changes to the cluster head

2. Dynamic Cluster Heads

· Allowing the individual cluster heads to dynamically change will allow for more efficient power usage, i.e. a single node will not drain itself completely acting as the head of a cluster.

3. Sink Centric Cluster Formation

· By forming clusters that are Sink Centric (biased towards transmitting data towards the final sink node) the total power consumed by the network will be reduced.  e.g. data will not be transmitted away from the main sink node, then back towards it.
4. Testing and Evaluation

· Testing will be done to compare the results of network formation speed, data transmission delay, and network longevity.
5 Thesis Plan & Schedule

1. Requirement Analysis (December 12, 2004 – February 19, 2005)

· Study existing Wireless Sensor research

· Identify potential enhancements

· Evaluate possible solutions 

· Define requirements for the solution I will implement

· Present proposal and obtain official approval

2. Planning (February 19, 2005 – March 12, 2005)

· Define thesis plan and schedule

3. Design (March 12, 2005 – April 12, 2005)

· Design initial algorithms

· Evaluate algorithm effectiveness

· Refine and finalize algorithms

4. Implementation & Testing (April 12, 2005 – July 12, 2005)

· Create initial implementation of algorithms

· Test algorithms 

· Identify testing techniques to validate the effectiveness of algorithms

· Refine algorithms and test methods 

5. Project Closure (July 12, 2005 – September 12, 2005)

· Present final data and obtain approval. 

· Create all necessary documentation

· Thesis defense

6 Deliverables

1. Algorithms

· Initial cluster formation

· High, Medium, Low ‘Hello’ protocol

· Dynamic cluster head transference 

· Sink Centric clustering

2. Thesis report 
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