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ABSTRACT 

The most challenging issue in a wireless sensor network is energy consumption that 

affecting to lifetime of the WSN. Topology control algorithms are energy efficient 

mechanisms that extend lifetime of the WSN witch include tow processes, 

construction and maintenance. Topology control manages connectivity and coverage 

with the least active node with the goal of extending its lifetime.  

The sensors interact with each other via radio communications to the WSN gateway. 

Wireless nodes with uniform transmission ranges, homogeneous, are assumed in most 

of researches on topology control. Various types of power capacities, sensing and 

transmitting range, and computing/processing abilities are usually more practical for 

constructing highly reliable networks. In heterogeneous sensor networks 

communication is very diverse and nodes have different transmission range. 

In this thesis we deployed heterogeneous wireless sensor network in Atarraya 

simulator to compare CDS-based construction algorithms( A3, EECDS, CDS-Rule K) 

and KNeigh-tree, also The A3 protocol with 4 type of topology maintenance 

protocol,( DGTTREC, SGTTROT, HGTTRECROT and DGETREC ) are tested. The 

result shows that using a heterogeneous architecture DGTTREC has better 

performance in term of connectivity and coverage during the lifetime of WSN and 

SGTREC has a decrease trend in its lifetime and it is because of maintenance 

approach that does not have any flexibility to respond the event in real time. 
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CHAPTER 1 

INTRODUCTION 

A Wireless Sensor Network, WSN, is a network of many smart sensor devices, called 

nodes. The smart device has five essential components: sensor, processor, memory, 

radio transmitter, and an energy source. The sensors records data, such as temperature, 

humidity, sound, intensity, vibration, pressure, motion, and pollutants from places that 

are not easily accessible or that are dangerous to humans. Each smart device within 

the network is small and inexpensive, so that it can be manufactured and deployed in 

large quantities. (Mahalik, 2007) 

The radio in a sensor node is the primary source of energy dissipation Since nodes 

consume a considerable amount of energy to transmit/receive messages, reducing the 

energy consumed for radio communications is an important issue (Santi, Topology 

Control in Wireless Ad Hoc and Sensor Networks, 2005). 

The limited and often non-renewable energy of sensor nodes has its direct impact on 

network lifetime and it dominates the problem of wireless sensor networks.one cause 

of overcome this problem is to use the topology control mechanism. 

Topology control protocols exploit node density in the network to reduce energy 

consumption. The principles listed below are some of the common principles used for 

topology control in wireless sensor networks: 

 The sensor nodes self-configure themselves to accommodate changing network 

dynamics. 

 Selection of active nodes should be done based on distributed localized algorithms. 

 Minimum connectivity in the network topology control protocols required, so that the 

network is not partitioned. 




