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A Study on Spacecraft Alignment Measurement with Theodolite

Yong-Sik Yoon*, Dong-Ju Lee”

]ﬁ Abstract

]
-

A measurement of spacecraft alignment is an important process of spacecraft assembly, integration and test because it
is necessary that a ground station controls the precise positions of on-orbit spacecraft by using the alignment data of attitude
orbit control sensors(AOCS) on spacecraft. In addition, accuracy of spacecraft alignment requirement is about 0.1° ~ 0.7°.
The spacecraft alignment is measured by autocollimation of theodolite. This paper describes the measurement principle
and method of spacecraft alignment. The result shows that all of the AOCS on the spacecraft are aligned within the tolerance

required through the alignment measurement.
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X = sin(AV) + cos(AH)
Y = sin(AV) « (—sin(AH))
Z=cos(AV)
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Fig. 10 Alignment Measurement Configuration under
Rotating 90° of Spacecraft
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Fig. 11 Installed Mirror orn Dual Thruster Module

Table 1 Alignment Measurement Data for AOCS Sensor
& Equipment(Unit: Decimal Degree)

Desired

Angle/

tolerance

Alignment
Measurement Data

Identity

AH

AV

AH

AV

FSS1

170.000 / 0.1

90.000 / 0.1

169.999

80.978

FSS2

10.000 / 0.1

90.000 / 0.1

10.017

80.973

GRAIX)

180.000 7 0.5

90.000 / 0.5

179.859

89.991

GRAI(Y)

270.000 / 0.5

90.000 / 0.5

269.902

80.974

GRA2(X)

180.000 / 0.5

90.000 / 0.5

179.901

89.995

GRA2(Y)

90.000 / 0.5

90.000 / 0.5

80.901

89.941

GRA3(X)

180.000 / 0.5

90.000 / 0.5

179.903

80.958

GRA3(Y)

90.000 / 0.5

90.000 / 0.5

80.904

89.977

RWAI

315.000 / 0.5

54.730 / 0.5

315.138

54.664

RWA2

45.000 / 0.5

54.730 / 0.5

45.001

54.718

RWA3

135.000 / 0.5

54730 / 0.5

135.186

54.696

RWA4

225.000 / 0.5

54.730 / 0.5

224.960

54.718

DTMI

258.000 / 0.72

90.000 / 0.72

257712

90.001

DTM2

282.000 / 0.72

90.000 / 0.72

282.011

90.086

282.000 / 0.72

90.000 / 0.72

281.933

80.934

DIM4

258.000 / 0.72

90.000 / 0.72

258.574

89.923




+0.288°, £ Z+9] 7L -0.086° ~+ 0.077°2 AA 23} ¥
9ol 23e gk Y Sick o] AL =5 93 94
A 24 Ao WY = Qe 24 adn HE &4
5 W - 95 £4 59 89102 Qe BAT & 9=
22} a9lo] X3te]7] WRo[ct. oldt &4 23 4L
Z0]7] Y3t 4A =HE 2457] g YA 2E S
Bz 6|9 24 Zof u]y] 24 A7t LAsL, £ &
A& 9 Ad +% 2477t asig. w3 HE A F
A A 9 YR 2REY FF Fo] YEF Fof gt
5, 2 E

A9A9 B &8 AYE St AAAlol R FAA &
REES A49A BgaA ENZ £ Sl 182 A
ek urekE 233k ¢A geEH Boh 579 94
A o] AAA |7} 7Hs3tH FAA Y YT S5 E3 F
48 + Stk

£ =RoA 7148 dereto|EE o5 44 HE
4L AdelA ul B9 dexeiolEet 44 2§
Bz 2tk o] 83 24 P oE YA RE S et
Al ZA%t EE 23 & Yok 1y 944 8BS
W7} 5t FFAYe R wo| AL FPFOEZH 4
A9 +z% W AT 9 v A= FY
of QoiAl £0.01°0149] 81§22HE QA= Roln £4
grol Aolgt o dio HleEelolEE AR OEH 54
groll it A =rt Aot = Qle BAE Uk wekA o]
e BAE BAs7] Y5 A 24 Py ¢ ALEE
F&3t7) A3k A4 Bast

70

i

=%

(1) Lee, J. I, Yoon, Y.S., Choi, J. Y., 2000, “Optical
Equipment and Application for 3-Dimensional
Coordination Measurement”, Trans. of KSME, pp.
65~68.

() Kim, J. D,, Suh, H. S. and Lee, D. J., 2003, “A
Study on the Stabilization Scheme of Optical Source
for Precision Measurement”, Proceeding of KSMIE
Spring Conference, pp. 265~271.

(3) Reitmann, T., 1997, “KOMPSAT PFM Alignment
Procedure”, Trans. of TRW, pp. 57~152.

(4) Yoon, Y. S., 1998, “KOMPSAT FM Alignment Pro-
cedure”, Trams. of KARI, pp. 62~142.

(5) Signoret, P., 1997, “KARI AMS User Manual”,
Trans. of ESIC, pp. 72~85.

(6) Choi, J. Y., Yoon, Y. S. and Lee, J. J., 1998,
“Methods and Result of Satellite Alignment
Measurement”, Proceeding of KSASS Fall Annual
Meeting, pp. 515~518.

(7) Yoon, Y. S., Lee, J. Y., Cho, C. L. and Lee, S. S,
2001,
Spacecraft Structure Test Model”, Proceeding of
KSPE Spring Conference 015029, pp. 131~134.

(8) Nicolson, D., 1996, “KOMPSAT Alignments Analysis”,
TRW 1I0C KOMPSAT-1.96.410, p. 112.

“3-Dimensional Precision Measurement of



