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Abstract 

 

In wireless sensor network applications, the position of nodes is 

randomly distributed following the contour of the observation area. 

A simple solution without any measurement tools is provided by 

range-free method. However, this method yields the coarse 

estimating position of the nodes.  In this paper, we propose Adaptive 

Connectivity-based (ACC) algorithm. This algorithm is a combination 

of Centroid as range-free based algorithm, and hop-based 

connectivity algorithm.  Nodes have a possibility to estimate their 

own position based on the connectivity level between them and their 

reference nodes. Each node divides its communication range into 

several regions where each of them has a certain weight depends on 

the received signal strength.  The weighted value is used to obtain the 

estimated position of nodes. Simulation result shows that the 

proposed algorithm has up to 3 meter error of estimated position on 

100x100 square meter observation area, and up to 3 hop counts for 

80 meters' communication range. The proposed algorithm performs 

an average error positioning up to 10 meters better than Weighted 

Centroid algorithm. 
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1. INTRODUCTION 

Environment condition has an effect on distance measurement for node 

positioning in wireless sensor networks and its applications [1], [2]. The 

presence of obstacle and other signal sources around the observation area 

will interfere on transmitting signal. This signal also suffers from  

attenuation, reflection and absorption  due to environmental condition. 

There are two kinds of node positioning schemes: range-based scheme and 

range-free scheme. Range-based scheme applies Received Signal Strength 

(RSS) model using RF signal, and Time of Arrival (TOA) model using 

ultrasound to estimate the distance between source and destination node. 

Meanwhile, range-free localization offers distance estimation process 
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