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Map Building of Unknown Environment Using PSO-Tuned
Enhanced Iterative Closest Point Algorithm

Student : Hua-En Chang Advisor : Dr. Chen-Chien Hsu

Department of Applied Electronics Technology

National Taiwan Normal University

ABSTRACT

This paper proposes a PSO-tuned enhanced iterative closest point algorithm (ICP)
to build maps for an unknown environment using a Pioneer 3-DX wheeled mobile
robot with a laser measure scanner (LMS-100). The proposed algorithm first aligns
each scanned information by the ICP algorithm. Because traditional ICP algorithms
are easily affected by noise and outliers, false matching points and alignment errors are
therefore inevitable. As a result, there are more and more errors accumulated as the
scanning process by the laser scanner continues. Therefore, this paper proposes the use
of Particle Swarm Optimization (PSO) to work with the Enhanced-ICP in order to
effectively filter out outliers and avoid false matching points during the map building
process, where PSO is used to align two data sets to avoid huge transformation that
causes local optima. Then, we use part of global map as the reference data set with
overlapping points for subsequent data matching. The proposed algorithm not only
improves outlier and noise problem but also reduces false matching points so that it

has better alignment and smaller accumulated errors.

Key word : Iterative Closest Point; Particle swarm optimization; map building
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