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(3-D Positioning Using Stereo Vision and Guide-Mark
Pattern For A Quadruped Walking Robot)
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Abstract

In this paper, the 3-D positioning problem for a quadruped walking robot is investigated. In
order to determine the robot’s exterior position and orientation in a world coordinate system, a
stereo 3-D positioning algorithm is proposed. The proposed algorithm uses a Guide-Mark Pattern
(GMP) specially designed for fast and reliable extraction of 3-D robot position information from
the uncontrolled working environment. Some experimental results along with error analysis and
several means of reducing the effects of vision processing error in the proposed algorithm are
disscussed.
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Fig. 1. Quadruped walking robot coordinate system
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Table 1. Measured and estimated 3-D position and orientation data.

Experiment Results unit (cm, degree)
Real Value Experiment Value
Pe| Py | Po | éx | &5 | ¢ Px Py P Px ® ¢

1 | 180 0 17 0] 0 180 | 190.3 2.3126.53| -0.7 |6.96 173.7
2 | 180 90| 17 0| 0 |—165]|186.3 78.6114.29| —-1.4 |4.76 | —163.6
3 1160 —60| 17 0] 0 160 | 159.3 | —64.6 | 6.9 2.12 | -2.2 151.7
4 210 20| 47 |—15] O 180 | 214.0 13.1349.03 | —14.5 2.9 173.15
5 1210 90| 47 | —15| 0 |—160|163.6 91.460.9 | —13.8 /4.6 —-161.6
6 | 180 0| 75 0] 15 180 | 185. 83 0.4]73.2 1.7 |17.47 176.4
7 | 180 —35| 75 0 12 160 | 186.5 | —37.4 | 72.7 | -0.3 |[11.1 163.6
8 1200 —90| 75 01 7 150 | 201.0 | —85.2|54.3 | —=5.79[4.95 153.1
9 160 65, 75 0] 15 | —1601176.4 61.3 | 55.4 5.6 [12.5 | —164.0
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