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Reducing the Positional Error of Connectivity-Based 

Positioning Algorithms Through Cooperation Between 

Neighbors 

 Abstract: 

The information available to connectivity-based positioning 

algorithms is the radio range of sensor devices and the position estimates 

of neighbors and neighbors of neighbors. This information creates 

special graph theoretic structures which impose new constraints on the 

positions of sensor devices. The new constraints sometimes lead to a 

feasible set of positions with disconnected regions. These properties can 

be used to reduce the set of feasible positions for a node. In this paper, a 

new fully distributed positioning algorithm, called Orbit, which exploits 

these properties is presented for mobilesensor networks. The algorithm 

uses additional constraints and trims disconnected regions. These new 

constraints are generated through cooperation between neighbors. The 

performance of Orbit is examined for many communication and mobility 

models, including a probabilistic communication model generated from 

radio experiments. Computer simulation experiments demonstrate that 

Orbit outperforms a recently proposed positioning algorithm in terms of 

positional accuracy under different models with a wide range of 

parameter values. Orbit is implemented on resource limited sensor 

devices. This implementation demonstrates the feasibility of the 

algorithm for sensor devices. The algorithm is tested on deployments of 

the sensor devices in a field and the results are comparable to those from 

the simulation experiments. 
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