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On-line monitoring method of rocket body sloshing based on
binocular vision measurement
XUE Chunling, ZHANG Feng, LIU Lianxiong
(Rocket Force University of Engineering, Xi'an 710025, China)
Abstract: For monitoring the sloshing of the rocket body for liquid launch vehicle on long-term duty, and
ensuring the safety and stability of the product, an on-line monitoring method of rocket body sloshing based on
binocular vision measurement was proposed. Firstly, the internal and external parameters of the camera were
calibrated with high precision by total station and other devices. Secondly, the precise coordinates of the same
marked point at different time were measured. Finally, a set of equations were constructed to solve the
parameters of pose transformation through the coordinate changes of the marked points at different times and
the constraint conditions, and then the amount of rocket body sloshing was obtained. The results show that the
maximum measurement error and total deviation of single marked point are 0.026 mm and 0.079 mm
respectively, which can effectively meet the actual needs of on-line monitoring of rocket body sloshing.

Key words: launch vehicle; sloshing; position and pose; binocular vision; on-line monitoring
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Fig.1 Schematic diagram of sloshing measurement
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Fig.2 Schematic diagram of binocular vision measurement
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Fig. 4 Calibration experiment of binocular camera
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Fig. 6 Coordinates measurement error of marked points
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Table1 Coordinates measurement results of marked points pzAymm
s PR FRifgi2 B3
X Y zZ X Y zZ X Y zZ
1 100.018 0.012 0.003 —0.015 99.991 0.004 0.016 0.014 100.000
2 100.007 -0.014 0.002 0.004 100.010 0.000 0.007 —0.012 99.991
3 99.992 0.005 —-0.017 —-0.013 99.995 —-0.021 0.000 0.003 99.982
4 100.004 —0.016 0.011 0.002 99.982 0.003 —0.014 —0.011 100.009
5 100.017 -0.016 0.001 0.017 100.002 —0.011 0.011 —0.017 100.003
6 100.019 0.007 —0.010 0.023 100.000 0.002 —0.024 0.000 100.001
7 99.980 —0.022 0.004 0.007 99.985 —0.014 0.010 —0.020 100.015
8 99.994 -0.015 —0.013 —0.012 99.994 0.002 -0.013 0.006 99.974
9 100.003 0.009 —0.014 —0.010 100.011 0.012 0.009 —0.016 99.984
10 100.001 0.005 0.018 0.024 100.008 0.004 0.019 0.001 100.000
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Fig. 7 Measurement accuracy experiment of pose

transformation parameters
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