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Cylindrical grating angle measurement technology based

on genetic algorithm
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Abstract: High precision angle measuring unit, which is the key to ensure accuracy and performance of
rotary equipments, is extensively applied in measuring and tracking apparatuses. In regard to large-scale
coordinate measuring instruments, angle measurement is the bottleneck to enhance instruments’ coordinate
measurement accuracy by comparing with distance measurement. High accuracy cylindrical grating and
four reading heads were adopted to build angle measuring unit for precise one-dimension turntable
platform, then the influence on angle measuring accuracy by sensor itself, installation and axis shafting
were analyzed in detail. Angle measuring error was calibrated by standard device and analyzed with
harmonic method. A parameter optimization method based on genetic algorithm was proposed to develop
error compensating model, by which angle measurement error was compensated. The experimental results
show that cylindrical grating angle measuring error is reduced to +0.7” after compensation, which
demonstrates that the compensation method is effective to improve accuracy obviously.
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Fig.1 Structure of one-dimensional axis
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Tab.1 Technical parameters of Renishaw RESM

angle measuring sensor

Diameter/mm Line count Accuracy/(") Resolution/(")

52 8192 +4.28 0.16
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Fig.2 Schematic diagram of ring eccentricity
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2.2.4 RERAAA
b1 BN OR PR RAE O WA SAR R G =i ) A |
A AR AL, 2 B fR i 22 10 o — AN EEEOR R inEle it
T R R B S IR 5 2 e A A A
B 188 A6, M SC RS A BB, I
ARG EE N 0, B2 M fAiRE 8, M.
@=0—3=—ifgﬁA@§m20 (10)

CANEER B AR AT T S A« 22 2B AR R il 2R 5
B FEEIBTR

z
Y
[}

6 JGHIFER TR I 7 A5 0

Fig.6 Influence of ring tilt on angle measurement
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