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High-speed video measurement method for rotary table angular rate
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(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun 130033 China;
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Abstract: For the importance of measuring accurately the angular rate in the performance evaluation of
rotary table a high-speed video method for measuring the angular rate of rotary table was proposed. A
collimator tube was fixed to the rotary table as a measureable objective and the space position of the
objective was corresponding to the rotating angular position of the table. In the rotating process of rotary
table the objective space position was recorded with a high-speed camera and thus the measurement was
implemented. The orientation method with the pixel subdivision technology was adopted to improve the
measurement precision where the subdivision precision could reach 0. 03 pixels. This method was used to
collect and analyze the test data for a certain type of low-speed rotary table. The error analysis result shows
that the precision of rate measurement can reach 3. 405 x 10 ™* when the angular rate of rotary table is 0.2°/s.
It means that the present method can be used for measuring the angular rate of high—-precision rotary table.
The instantaneous angular rate of rotary table can be measured due to the high sampling frequency of
high-speed camera. The objective evaluation for the angular rate of rotary table is realized with the non-contact

measurement way in the proposed method.

Key words: photoelectric measurement; inertial technology; high-speed video; angular rate; rotary table;
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Fig.1 Scheme detecting principle

FALE

1 H
I
7] 1
deo d
d
tan @ = — 2
7 (2)
f
I CCD
n A A, A, A,
2
l



99

a .3 M, CCD
N, CCD
. O C
0 0o 1 oc IANA
T,\T, I,
0] [2 02
M
é;'ir
S
cal=agd
a4
("1’3! I
N :
W
4]

Fig. 3 Optical configuration for measurement
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