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Abstract In this paper a new method for self-
localization of mobile robots, based on a PCA posi-
tioning sensor to operate in unstructured environ-
ments, is proposed and experimentally validated. The
proposed PCA extension is able to perform the eigen-
vectors computation from a set of signals corrupted
by missing data. The sensor package considered in
this work contains a 2D depth sensor pointed upwards
to the ceiling, providing depth images with missing
data. The positioning sensor obtained is then inte-
grated in a Linear Parameter Varying mobile robot
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model to obtain a self-localization system, based on
linear Kalman filters, with globally stable position
error estimates. A study consisting in adding syn-
thetic random corrupted data to the captured depth
images revealed that this extended PCA technique is
able to reconstruct the signals, with improved accu-
racy. The self-localization system obtained is assessed
in unstructured environments and the methodologies
are validated even in the case of varying illumination
conditions.
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1 Introduction

The problem of mobile robots localization with only
onboard sensors in indoors environments has been a
great challenge to researchers in mobile robotics, see
[3, 11] and the references therein. To perform this
task, usually, mobile robots are equipped with differ-
ent types of sensors like compasses, accelerometers,
gyros, cameras, time of flight cameras and encoders,
providing enough information to the measuring sys-
tem to determine its global pose, i.e., position and
orientation in a mapped environment.
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