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Robust Optical Odometry Using Three Optical Mice
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Abstract : This paper presents the robust mobile robot localization method exploiting redundant motion information acquired
from three optical mice that are installed at the bottom of a mobile robot in a regular triangular form. First, we briefly
introduce a low-cost optical motion sensor, HDNS-2000, and a commercial device driver development tools, WinDriver, to be
used in this research. Second, we explain the basic principle of the mobile robot localization using the motion information
from three optical mice, and propose the least squares based localization algorithm which is robust to the noisy measurement
and partial malfunctioning of optical mice. Third, we describe the development of the experimental optical odometer using
three PC optical mice and the user-friendly graphic monitoring program. Fourth, simulations and experiments are performed to
demonstrate the validity of the proposed localization method and the operation of the developed optical odometer. Finally,
along with the conclusion, we suggest some future work including the installation parameter calibration, the optical mouse

remodelling, and the high-performance motion sensor adoption.
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Fig. 1. Optical motion sensor.
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Table 1. Parameter values of HDNS-2000.
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sampling rate 100 samples/sec

resolution 2 counts/mm

scaling 1:1 (linear)

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
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Fig. 2. 3-byte data packet format transmitted from optical mouse
to host.
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0.000000 | 0.050000 | 0.000000 | 0.300000 | 0.000000 | 0.300000
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