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Abstract

As an important support for the launch of carrying spacecraft, the tracking telemetering and com-
mand (TT&C) of spacecraft launch is of great significance to ensure the safe and fast entry of space-
craft into space. A scheme of real-time antenna direction angle and TT&C link margin calculation
for the time of launch of non-associated rocket based on theoretical trajectory and attitude files
was proposed. Automatic analysis for any TT&C station of tracking conditions and tracking per-
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formance was completed. At the same time, data were generated per second and display was visu-
alized. And simulation example was presented to verify the feasibility and practicability of this
method. It can be used to analyze the TT&C link.

Keywords

TT&C Link, Antenna Direction Angle, Boosted Trajectory, Link Margin

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

FIUR AR S 428 2 58 BRAUR 2 S s B BRER DN & URAS ERIHL, N DRATR 28 2 A PR AL
SEMt RN R SCRF[1]. MR BERS R I s 5 R T R R AL RS R, R T E
(177 S ORI A5 P S S AR A A RS A B 5 B (2] TR ST S5 13 5 258 el BE B 0 47, it
T i ) R R 3R T SRR S B AR

FERFCR SRS AT, 75 B 2 5) BB R 30l A 835 SO T R IR 55 IR R 25 A 0 A, 48 Rl v]
WAL R AT REINE A 20 W AU 2 B B P~ A SRS AR (3] S o] B2t vy DL A R g £ 2
A7 73 W n] DAAS 3 T 0T T st ) ) LR 00 o R e I AR 0 AT (0 45 SR e TR e 4 R B A5 5 5 55
DN B 3 P 55 B 0P AT AT P AR A R RRURR R JBE DA R R0 28 2 AT H 2 7536 A DU BRI 22
K[4]

FE MBS 3R AR B BOER S TE AL A SO b, BV E SO K2 ] 2R o ) 7 B ATE L
B A SRR K BT AR R AN T RSB AR R b (LSS Ay FETF ORI FRT, 75 2O S K
) M TR0 ) R O B LB R e B K AR b ARSI SR, i O SR TE AR A R A b ]
BB SFATEARFR 2 RIKGEEOR ,  (HHL ] 2R 55 1o o T BT AR AR 2R IR e e 7 B2 R B DT e 2 I, g2
VR ERA S TO W2 gebh, EIFEREMIE M p AR, K LERLH MR ENIEH K 2
Mo v )L R BB B R P AT TR MM, HARR B A g R A, IR Rk
FEAERFIA AR, FR/NERRE B0, Bl A8 K AR R b BT 3 TR R AR AL RIS K i 213t i
o (R R (I A

BEXE EIR TR, A SRR AT 55 A B2 A A i [ 2% o PR 508 SO AUACR 2 op (O BR S50 F, adlad 5l
NKSTAbR 2R, BET T — AR A TO I Z1 ) TR R M AR s R = v T %, 5tk
Gt HITEM, R E .

2. MERRENRE#ER
2.1, BFRREN

1) L EEAE R (e )

SSHR R O, St Tty EHEETT O, y, S HUBRRIET 6 4 O, A A 730 T S5 B3 T
RIS ST Oz, S £, Tardbk: Oy, Bh5 O.x, il O,z, M ek A FABRZ .

2) RUTAFRAF )

DOI: 10.12677/jast.2021.92007 62 5] b A 2 i R R


https://doi.org/10.12677/jast.2021.92007
http://creativecommons.org/licenses/by/4.0/

A% %

ARBR R R L Op BL TR AL, Opxeze Pl N Zeid Abhr 5 i S ERZ 5 ER T AR DI U)-F- 1 s Opx il
AT AZD IR R AR T 1], 8 AR T A E S A NRSSTT 1 5 e e, TN
NIE; Opye bl Vi A TAR ik, 1 EOAIE: e = % x v FEVIFITN S Opxe HIEAZ . K
SHARAR R S HUEREE, SRBIAAR R

3) KA IEAASR R (A R)

T BNEALRR ZOBNEABI R, 122805 RS RS BRI AN MR R, TR AEBIVE S BE AL 2

4) KFEAEABIR R (D R)

AR B S R T K AT O, » Oy X, HHONHT AR AR FREA5 7 Sk #BA3 O, y, HILEFHARA T A 5 O x,
e EL AR L7 Oz, HONHI RS FREL I, 5 0yx,» O,y, MM FANR R Bk, K x, MR
2k, y, WO, z) SONORIE,  WnlE 1 FoR(5]

R X,

mAnEH.),

@) >
g5t >
Figure 1. The relationship between the rocket body and the launch coordinate

system
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Figure 2. Schematic diagram of satellite antenna installation
in the satellite body coordinate system
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Figure 3. The relationship between the Earth fixed and the
launch coordinate system
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Figure 4. The analysis curve of masking visibility
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Figure 6. Angular velocity dynamic curve
6. FBIRENTSHIZLE

DOI: 10.12677/jast.2021.92007 68 5] b A 2 i R R


https://doi.org/10.12677/jast.2021.92007

A% %

05 T T T 0.2
—— 7R fi
===== (R SR
F o e | o &
" "
R 'l 1 R
& HE &
& i g
EN ! 3
_0_5 1 1 Il Il 1 1 _0_2
250 300 350 400 450 500 550 600 650 700
/s
Figure 7. Angular acceleration dynamic curve
7. BIMEE TS L E
180 —
KLk fap / _—
160 e P /
140
120 /
.,: 100 /
.
80 //
60
40 /
__/F/
20 i i
250 300 350 400 450 500 550 600 650 700

fimf/s
Figure 8. Antenna direction angle of the satellite +Z axis
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