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Table 1 Translational distance measurement

error
Min Average RMSE

Distance Max

/mm  /mm /mm /mm /mm

T 0.0440 0.0006 0.0178 0.0232
Y 0.0838 0.0028 0.0241 0.0325
z 0.0938 0.0006 0.0636 0.0672

R2 IREAENEIRE
Table 2 Rotation angle measurement error

Angle Max Min Average RMSE
/O /O /O /O /O
o 0.0333 0.0019 0.0117 0.0146
B 0.0280 0.0007 0.0124 0.0159

v 0.0221 0.0010 0.0069 0.0090
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Relative Pose Measurement Method of the Subreflector Stewart
Platform Based on Monocular Vision

ZHANG Wen-zhe!?  XTANG Bin-bin?  WANG Na? WANG Zhao-jun’
GULJAINA Kazezkhan?3

(1 College of Physical Science and Technology, Xinjiang University, Urumgi 830046)
(2 Xingiang Astronomical Observatory, Chinese Academy of Sciences, Urumgqi 830011)
(8 University of Chinese Academy of Sciences, Beijing 100049)

AsstracT In order to measure the relative position of the Stewart platform for the subreflector of a
dual-reflector antenna, the monocular vision based position measurement system is studied and designed.
A cooperative target fixed on a moving platform by light source is proposed. Combined with the filter and
other control means, the monocular camera is applied to collect the image of non-coplanar feature points,
and the quasi ideal image with high contrast is obtained. The image coordinates of the feature points are
extracted, and the relative position measurement method of the Stewart platform is obtained by using
Efficient Perspective-n-Point (EPnP) algorithm. Finally, the accuracy is verified by experiments. The
results show that the translation accuracy is 0.1 mm and the rotation accuracy is 0.05°, which meets the
experimental requirements, and provides a feasible idea for the position detection of the Stewart platform.

Key words monocular vision, pose measurement, EPnP (Efficient Perspective-n-Point) algorithm, co-
operative target
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