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Data processing of hull defor mation
for spacecraft TT &C ship

L | Xiao-yong ,ZHAN G Zhong-hua,ZHU We-kang ,XUE Guo-hu,CHEN Gui-ming
(China Satellite Maritime Tracking and Controlling Department,Jiangyin 214431, China)

Abstract : To weaken the influence of hull deformation on the dataof TT &C shipborne outer-trajecto-
ry measuring equipments, a hull deformation correction mathematical model is established. The basic
structure, measurement principle and measurement elementsof hull deformation measurement system
are briefly introduced; Then, a hull deformation measurement coordinate system is established ,and
relationship between deformation measurement angles and Euler’ s anglesis discussed; Finally, hull
deformation data processng formula is deduced in detail and data processng mathematical model is
presented. The engineering application results show that the influence of hull deformation on the
semi-major axis* a’ of spacecraft initial orbit is relatively greater. To near earth and near circular or-
bit , the influence valueisin magnitude of hundred meters, whose maximum valueis800 900 m; and
to big elliptical orbit , the influence can reach 20 km. However , the influence can be eliminated after
correcting hull deformation. The established mathematical model reflects the objective law of hull de-
formation, which can be used to eliminate the influence of hull deformation on measurement data ef-
fectively and can improve data processing precison.

Key words: TT &C ship ;hull deformation ;data process ng; mathematical model
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1( A = - )
1
Tab.1 Influence of deformation correction on outer-trajectory measurement data
A R(m) AA() A E(M)
A a B - 0.013 0.021 -29 17 -54 6
A a A -0.02 0.02 -5 -52 5.1 50
A b B - 0.027 0.016 40 50 30 22 61
C c B -0.14 0.18 -20 110 20 55 -55
B c A -0.047 0.16 - 154 136 -16.9 18
E a A - 0.093 0.037 -25.1 29.9 -19 75
1 , R 2 , a
) , A E
, 1 2
4.2 , 800 900 m,
, >20 km
Aala= - ), 5
2
2 a
Tab.2 Influence of deformation correction or not )
oninitia orhit semi-major axis
A a(m)
A a B - 147 - 11 '
A a A 10 140 ,
A b B - 530 120
C c B - 770 800 '
B c A - 543 - 185
E a A - 28352 21 969
1 (
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