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Abstract: As the turntable shaft system of a large telescope needs a higher angle measuring precision,
this paper explores an error correction method for the angle measuring system. The causes of data
errors of angle measuring were analyzed, and the errors of angle measuring device, installation errors
and the errors of measured shaft were discussed. It points out that the error rules of the shaft angle
measuring subsystem are according with a resonant equation, so the resonant equation was used to
explain the error rule. For engineering applications, a simplified resonant equation error formula was
established through the research of the Fourier series, Then, the harmonic equation algorithm and the
polynomial fitting algorithm were used to correct the system errors. A test was taken on the vertical
axis turntable of a telescope and the results show that the peak of angle measurement precision is
improved from 3. 81"to 1. 06", The experiments indicate that the modified algorithm based on Fourier
series conforms the error distribution rule better. The error correction method corrects comprehensive
errors of the system in a unified way and effectively improves the angle measurement precision of the
system.
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Fig. 1 Distribution of benchmark grating errors
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Fig. 2 Distribution of various signal errors
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Fig. 3 Flexible connection
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Fig. 4 Schematic diagram of diaphragm connection
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Fig. 5 Schematic diagram of install error
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Fig. 6 Schematic diagram of eccentric error

PN 2, SEHIFZI R B AR R 200 mm, i L
RN 8. 2", o0 15 25 AR M 3 o 22 4% T Bk o 1A
LA OMELAPERIZE 2 o LA, H G AT DL, 223535
22 FERIM O IRE  BUEE B H 2K
2.3 #WMHRRE

AU 28 25 AU R B LR S 1 ) 3 158 2 142 26
PRI R 22 S5 2 A RN FRE T . Tl RN e
FE RGN RS BE . R R e 5 i 2ROKG ) 5 T
WEL" , E8EH.

(U35 oK BE AN &

(2) A% W BEAS A2 5] 35 A8 JE L /K 7 il A
U, 3 Bl S S R B

(3) il 7 B BR 5 Pl AR A Y 1R 22

CA) g O B A 38 S R A48 5

(5) 7k 52 1 AN ¥ 5] | L BE % 3h ff 3 el g

(6) I B AN 1 i = AR AR R 4

FREESGEM AR R RZE MR R E
SERC MR RGN R R, Ak, H
Hf S 22 HOF AL 2 AT DMB IR,

B AB A ZHA
T 4h

B 7 il R SR B 32 S5 A W 5 R R
Fig. 7 Schematic diagram of shafting rock influenced by

structure stiffness
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Fig. 8 Testing experiment of angle error
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Fig. 9 Data of angle error
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Fig. 10 Data of angle error after correction
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