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ABSTRACT 

Embedded controlled sensor networks are being widely adopted for many 

applications including very complicated tasks, like control of military operations in 

remote areas. However, a major concern for embedded controlled sensor network 

technologies are a short lifetime and high maintenance cost due to limited battery 

energy. The objective of this thesis is to investigate the feasibility of an energy 

efficient embedded sensor network. To achieve this goal, novel approaches to 

implementation of energy efficient embedded controlled sensor network are analyzed 

and benchmarked. Detailed analysis has led to innovative solutions at micro-

controller, routing protocols and the sensors levels. 

An Embedded controlled sensor network system, for monitoring of 

environmental as well as agricultural parameters, has been developed in compliance 

with IEEE 802.15.4 standard. The sensor array is implemented by interfacing various 

low power and low cost sensors along with JN5148 microcontroller to form the base 

node. Sensors are recalibrated using the potentiometer adjustment technique of signal 

conditioning circuits. The developed ECSN is low cost and energy efficient. It uses 

available off the shelf components. 

 For making ECSN more energy efficient, the important parameters are the 

microcontroller and the routing protocol. An application specific microcontroller 

dedicated to embedded sensor network has been proposed as a solution. Simulation of 

the proposed 8 bit microcontroller has been carried out. This is tested for ECSN 

application related algorithms. The proposed microcontroller is more energy efficient 

as compared to the existing microcontrollers. An energy efficient clustering algorithm 

based on average residual energy is proposed. The performance of proposed 
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clustering scheme is evaluated and compared with existing clustering algorithms. The 

proposed clustering algorithm is much more energy efficient as compared to existing 

clustering schemes. 

 In conclusion, important contributions of the work are summarized. Scope of 

the further work in this area is finally outlined. 
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