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Abstract

To autonomously and efficiently navigate in a
complicated environment, domestic service robots have
to constantly locate current position and orientation.
This paper proposes a low-cost Simultaneous
Localization and Mapping (SLAM) algorithm for
domestic robots. Fast local localization is obtained using
finite difference information from actuating wheels.
However positioning errors accumulate due to
mechanism backlash and unavoidable slip. A global
localization system using ceiling landmark recognition
from the images of an omnidirectional camera and
three-point resection method is accompanied to calibrate
robot positions at a given distance. The study shows the
localization accuracy from the landmark recognition is
about 3.1 (cm) for a grid distribution of landmarks at
180 (cm) apart. Environment mapping is accomplished
by fitting wall information from contact sensors to line
segments via linear regression. Current study assumes a
simple right polygonal environment with limited convex
corners. The mapping results using local localization,
the global landmark localization, and the proposed
hybrid method are compared. The experiments show
satisfactory results of root mean squared error within 4
(cm) especially when repreated survey data is applied..

Keywords: Domestic service robot, SLAM,
Omnidirectional camera, Resection method.



