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A New Towerless Angle Calibration Method
for Shipboard TT&C System

FANG Xin-bing , MAO Nan-ping , LIU Xiang-qgian , ZHOU Tong , YU Xin-feng
(China Satellite Maritime Tracking and Control Department, Jiangyin 214431, China)

Abstract: The method of Subreflector Feed Angle Calibration is the important approach of towerless angle calibra-
tion. For solving the problem that it is difficult to precisely locate the coupling-aperture in the subreflector feed-
back method of angle calibration, a new towerless angle calibration method is presented under the condition that

the subreflector of antenna and the feedback horn are not symmetrical . The theory and steps of the method are in-

troduced particularly. Finally,the correctness and the efficiency of the method are validated by experiments.
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Fig.1 Illustration of error voltage produced

by antenna tracking object
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Fig.2 Distribution of coupling devices
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Fig.3 Corresponding position distribution of coupling devices
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Fig.4 Tlustration of phase calibration
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Table 1 Data comparison table of angle calibration
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1 178 63 115
2 195 78 117
3 228 117 111
4 275 168 107
5 145 30 115
6 195 84 111
7 59 309 110
8 253 135 118
9 306 187 119
10 286 180 106
11 355 252 103
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Fig.5 Deviation linearity of receiver
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Fig.6 Deviation linearity of receiver at different frequency point

M 6 AT LA i 5 A ZdE R4, 30l

SR B P RE I 2 0 R
6 HERIZ

AR SCER AR R )T -5 5 T = [ T LAl £
BAKIFRNG 0L T 1A BERRAAR o _E AT Ja T A i 5
FOREARAL , e —PhRFR T D0 T O KRR i A1 BERRAL,
ST B T A BE PR TT IR B 835 FIANTE o 07 IR0
f@ﬁ’q’:y%TEUﬁ’f)”iEE%%%%A%%%E%%EXEE‘JI‘EJ%E
A ECOR T R A _E 335 A BRI T
WA AR T, R SR R BLE %ﬂ;&ﬁﬁfﬂ"ﬁ
T AT HE) s F T TR A Bl R e AR R
REERIIESPN2ibpiilE% 7y s

S 30k

(1] BRI T80t —F C B — I d ik 1
PRI 7T J ] L IREA,2004,48(4) :65 - 68.
MAO Nan — ping, CONG Bo. Analysis of Near Field Effect on
the Angle Calibration Data of a C Band Unified TT&C Radar
[J]. Telecommunication Engineering, 2008, 48 (4) : 65 — 68.
(in Chinese)

(2] VLRI, #E4H0E . TR G K& B BRER RS (M.
A N HE HARAE , 1993.
SHEN Min - yi, CAl Zhen — yuan. Satellite communications

antenna, feed horn and tracking system [ M]. Beijing: Peo-

- 120 -

ple’s Post&Telecom Press, 1993. (in Chinese)

[3] MAO Nanping, YU Xinfeng. Subreflector Feed Angle Calibra-
tion for Giant T&C Antenna with Two Reflectors under Mar-
itime Dynamic Environment[ C]// Proceedings of International
Conference on Mechanical and Electrical Technology. Singa-
pore: [s.n.],2010:223 - 225.

(4] Bhplide Ayt R 000 A 00 4 3 5 380 A b B9 AL R
(M. b5t [ Tk ik, 2009
ZHONG De — an. Calibration technologies for spaceflight sur-
vey ship TT&C and communication system[ M]. Beijing: Na-
tional Defense Industry Press, 2009. (in Chinese)

(5] @OlkAs, 2kt Togk dy B ER DU i (M. Jb st B Tl
R, 2003
7ZHAO Ye - fu, LI Jin - hua. Radio tracking and measure-
ment[ M]. Beijing: National Defense Industry Press, 2003.
(in Chinese)

{EEE I

B (1974 - ), U5 UIRGR NN R G TR, 32 22
Fig EMRIAEDIF

FANG Xin - bing was born in Xuzhou, Jiangsu Province, in
1974 . He is now a senior engineer. His research direction is space-
flight maritime tracking and control.

E@EF0970-), 5, LI
SR AW IPSIESIFE

MAO Nan - ping was born in Jingjiang, Jiangsu Province, in

YL, 9 TR, 2 A

1970. He is now a senior engineer. His research direction is space-
flight maritime tracking and control .

XY EBT(1980 - ), 55, WAL PR E N, TR, 32 2 I 16F
RIS 5

LIU Xiang — qian was born in Baoding, Hebei Province, in
1980.He is now an engineer. His research direction is spaceflight
maritime tracking and control.

Email : liuxiang1223 @ 163 .. com

B A2(1980-), J ML LB, LRI, 3 St
IR TT 5

ZHOU Tong was born in Jiangyin, Jiangsu Province, in 1980.
He is now an engineer. His research direction is spaceflight mar-
itime tracking and control.

FTHUE(1978 - ), 5 TLIF AN, TR, F2 2N il
EATR AT o

YU Xin — feng was born in Taixing, Jiangsu Province, in 1978.
He is now an engineer. His research direction is spaceflight mar-

itime tracking and control.





