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Modified Linear Programming and bias correction in
Wireless Sensor Networks

Student: C. H. Chiu Advisor : S. F. Hsieh
Department of Communication Engineering
National Chiao Tung University

Abstract

Localization in wireless sensor network in a Non-Line-of-Sight environment, , has
become an important issue recent years. NLOS (NonOLine-of-Sight) is one of the most crucial
biases when localizing the -mobile at indoor or urban area. It can cause large errors in our
solution of localization because the measurements are much longer than the actual distance.
There are two common ways to mitigate the NLOS situation: known and unknown statistics.
In the past, there are some localization algorithms with unknown statistics. Use nonlinear
weighted LS treating NLOS biases into unknowns with constraints. Or roughly localize the
mobile pretending all the BS are LOS, and use residual concept to estimate the NLOS bias.
Then correct the “rough” position. Linear programming use LOS measurements constructing
cost function, and use NLOS measurements build feasible region to help positioning. This
thesis will focus on the unknown statistic properties. By using different linearization methods
and without constraints to modify the bias correction method. Shortening the computation
time in exchange for positioning accuracy. And a significant improvement can be achieved by
modifying the cost function of the linear programming method and the establishment of the

feasible region. We will verify our proposed method by computer simulation.
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