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Abstract; In order to improve the static pointing accuracy of level mounting optoelectronic telescope, the stat-
ic pointing models are presented after theoretical analysis and experimental research, and modified model for
level mounting optoelectronic telescope is established. First, spherical harmonic function model and modified
model for level mounting optoelectronic telescope are introduced. Then 70 stars from Tycho-2 scattered uni-
formly in the sky were selected to be measured, and the discrete values of the 70 stars’ pointing errors were
gained in longitude and latitude dimensions, respectively. Finally, the coefficients in the total pointing error
model were obtained by least square fitting method. Experimental results indicate that pointing precision of lev-
el mounting optoelectronic telescope can be improved from 152. 10” (without modified model) to 4. 76" (with
modified model). The modified model for level mounting optoelectronic telescope can satisfy the requirements
in general design, which can be widely applied in science and engineering field.
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Tab.1 Physical meanings of coefficients in the model

2% FUAIEE X

AL SR i

AB Sl £ 1522

4, HRafE 22

A, o AR FJE R
A, SRS 2 L A B B
A, TS 2 L A 2 B
4, G KT RHR 22
A4 CHRAL S iR 2

Aq R B
B, Al o 2
B, T BB R DR
B, TS 2 L A 2 B
B, SR IL S 2
B, G KRR 2

ARICAE MR b X BEAT B0, e 1 T A
SCHI B 7K A A A ) DR 22 B IR AR A, n 5K
(18) F1(19) Fr7R :

AL = C, + C tanB + C,sinL +
C,cosL + C,sinLtanB +

CscosLtanB + CsecB (18)
AB = B, + B,sinB + B,cosB +
B,sinL + B,cosL , (19)

3 MEFEESH5LER

N T BRI i SR [ A A 1E
HEIE A SCR AR 20Ot i B 4 R 48 (H
RS HANF 2 F7R ) HEAT T AHSRSE: il i o 4

®2 EABEZRRFEATSH

Tab.2 Parameters of the telescope system
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Fig.2 Distributing of residue in L axis without modified

model
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Tab.3 Coefficients in spherical harmonic

function model from data of 70 starts

L axis B axis
Result (") Result("”)
coefficients coefficients
a, -11.649 9 b, -127.2315
a, 20.949 2 b, 48.481 8
a, -10.942 9 b, 26.385 3
a, 7.171 0 b, 74.376 4
a, 90.921 9 b, -26.472 8
as -96.630 6 bs 1.858 0
ag 37.067 0 b 4.6570
a, -33.2530 b, 23.063 6
ag 2.728 6 by 43.228 9
aq 21.454 4 b, 76.928 4
a, 71.836 8 by, 28.881 3
a, -59.037 0 by, 7.876 5
a, 32.2315 b, -11.2655
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Fig.4 Distributing of residue in L axis with spherical

harmonic function model
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Fig.5 Distributing of residue in B axis with spherical

harmonic function model
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Tab.4 Coefficients in modified model for level
mounting optoelectronic telescope
from data of 70 starts

L axis B axis
Result("”) Result(”)
coefficients coefficients
C, 214.459 4 B, -132.608 9
C, 6.831 1 B, 62.482 0
C, 11.896 1 B, 1.670 9
C, -8.294 3 B, 77.591 8
C, 36.255 3 B, 31.054 6
C; -90.038 6
Cs —228.980 7
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Fig.6  Distributing of residue in L axis with modified

model for level mounting optoelectronic tele-

scope
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Fig.7  Distributing of residue in B axis with modified
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scope
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