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Angle measurement accuracy evaluation of rotating laser measuring system
based on instantaneous rotation speed

REN Yong-jie, JIN Yun-chao, GUO Tong-chuang, LIN Jia-rui”

(State Key Laboratory of Precision Measuring Technology and Instruments ,
Tianjin University , Tianjin 300072, China)
* Corresponding author , E-mail ; linjr@tju. edu. cn

Abstract: Based on the timing method of photoelectric scanning, a rotating-laser measuring system
leverages the space-time conversion idea of measuring position differences by using time differences.
The angle is measured using a uniform rotating platform equipped with linear lasers acting as a
rotating measuring ruler. The angle measurement accuracy of the system is related to the uniform
velocity of the rotating platform. To research the stability of the instantaneous rotation speed (IRS)
of the system and its influence on the angle measurement accuracy, the angle measurement error,
speed evaluation index, and instantaneous speed algorithm were investigated. An angle measurement
model was established and the influence of the rotation speed on the angle measurement error was first
analyzed. Then, we introduced the IRS stability (IRSS) as an index of the stability of the system’s
IRS. An optimized rotation speed algorithm is proposed to compensate the width error of the encoder

pulse for low-precision encoders. Finally, experimental verification was conducted. The results show
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that the IRS fluctuation of a transmitter equipped with an air bearing decreased from 44.5 r/min to

+0.25 r/min and the IRSS decreased to +4" compared to the M/T method with the compensation

algorithm. The measurement accuracy of the compensation algorithm was better than that of the

traditional algorithm, and the accuracy of angle measurement was consistent with the IRSS,

Interestingly, the angle measurement accuracy of the system could be quickly evaluated from the

IRSS.

Key words: rotating laser scanning; space-time conversion; angle measurement accuracy; instantaneous

rotation speed measurement; instantaneous rotation speed stability
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Fig.1 Measuring model of rotating laser measuring system
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Fig. 2 Schematic diagram of time and space scanning

angle conversion
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Fig. 3 Simulation of rotation speed error
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