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Scheme Design of Maritime Networking TT&C System
for High Dynamic Near Space Vehicles

LI Yubo,ZHOU Chun, YANG Weiwei,ZHU Liwei

( China Satellite Maritime Tracking and Control Department , Jiangyin 214431, China)

Abstract ; Since the quantity of existing ships can not satisfy the requirement of maritime telemetry , tracking
and command ( TT&C) for high dynamic near space vehicles,a new mode of networking TT&C based on
TT&C ship and near space airship is proposed after analysis on the characteristics of TT&C demand. Fur-
thermore , TT&C system schemes are designed for short—medium and long range high dynamic near space
vehicle flight test respectively. Key technologies of maritime networking TT&C are also discussed. The re-
search in this paper has some reference value for China’s maritime TT&C system construction of high dy-
namic near space vehicles.
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Fig. 1 Maritime networking TT&C mode diagram
2.3 B LAMNNERKXHRLSE
55 il 22 vl e i A L T B 2 4



555 &

TN AL, YL A v S A IR I 2 18] KA T i b 4 R D S

2

BT R b RAT I U R R A T i
FEER 5 RILMAEA A E T 2 ) 4 B =X
PEA 2

(O RS fEmsaimk/h, hat TR S5REH
Frib) B 7E36 000 kmE: 2 L L, CAE 5 R ES H brib)
PE B B K 2492000 km, 15 5 & i B A2 101 S 0 /h25 dB
DL, Al R R I 5

(2) X ERER B bR 2R 2 s ZRAK, XS
HARSEA TR BT | o FA5 5 50 B, v] e e S xT
N5 5, N EEAE B bR 2 e 45 2 it 5

() M=TF-Br 2k, W LiA R Kb &5 4
— A e g R H bR AT H 4%
“ PR IX I RE

(4) BARPLSh BE I S RE ik, — BT, Y
R B R P 4 1) 0 s LR ) by T s O 2
WO ER B RS S AE AR O A i, AT A N H bR AR
FEBH 5 548 25 A8 Ak, Bt H AR S IR

3 BEARNERRIEZIT
3.1 EMXE AR E CITHERER BT
oM
B2 1,6, E A 2 BR A E AR O A (AT
T ZoR DR H AR A8 56 AR ) L E ik
PR A r, i hEREAE b S B AR AT R, W

0, :;—E—arcsin( r_:_hcosEj o (1)

r

e

P 2 I R A i v s T
Fig. 2 Cover range of TT&C ship to tracking target

FUAR AT o 2 - 00 7 YL B~ A T T 6
ULPE 3, HalE 3 3T, FAR AT v R sy 0 o
FIbad s FE O . 53 A, 00 A e R R A0 £ i
BN O AR S o (B8 T #f R H
PRUEAT A SR N B, — B B R IR B R AT A
768 IO PR RS 3t Y R O R 4 T St

—
—

A F10° B 2 ¥
10 A0 405° B it Y5 B ]
— AT EREE
9 -
~ 8
é 7
a 6
® ;5
4
3
2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
20 30 40 50 60 70 80 90 100

H #5647 % B/km

PI3 Hbn QAT g B I 7 v Pl AR X S R
Fig. 3 Relationship between flight altitude of target
and cover radius of TT&C ship

3.2 XEXEIEIEESE CITREREEEEITE
S
K4 v 0,0 HCAEE R EE H bR Y A Ok f
(AT T2 AT H AR 14 78 55 70 2 A2, U
FIREE HARAG I 2R 5 MR ATY) ), r R HER AR
hy R KR RAT S by S HBR QAT U

0,=a+B= arccos[ r"h ) +arccos [re _r:hJ . (2)

re+ 1

K4 TREEXTERER H AR S50 R K
Fig. 4 Cover range of airship to tracking target
HURAE BRER HARBOR R AT = B, RAE XS R
B AR s e R e R I 5

18
17 —
16
15
L 14
& 13
pe) — K 20 kmF
s 12 Xt H AR BB |
k] — RAER B30 kmbt
11 *F B 7 BB v
10 KA FE40 kmi|
X A7 B i i
9 G AR i BESO kb,
Xt F A R i i R
IIIIIIIIIIIIIIII i)

8
20 30 40 50 60 70 80 90 100

H A5 64T H B/ km
K5 HAr “A7Tm S R R R AR I OC &R

Fig. 5 Relationship between flight altitude of target

and cover radius of airship

- 143 -



www. teleonline. cn

HLIREAR

2015 4F

L5 S A, BAR AT s BEBR sy, AR H AR
T 30 FEIRR R $R T /AT R R AT AR Rk H A
)78 Y
3.3 FLAMNEARIET
3.3.1 EPREEHENEIEZEE TR E AR

BEHRIEIT

X RAT R 50 km LATF A = sh S I L 2 18] K
o8, IR E X-43 X-51 AR BRI, H
KATHE B — B AE 1000 ~ 2000 km, X T 24T
55 BEFEAE R EE20 km BREZE H AR ©AT R EE20 km
HAR AT 252000 km (4757 #0001 2918.0°) B, &
FEE T BRI AR S5V B AR 2 o it £ 9. 00,
PG BRER HAR . CREAYAD A 7078 350 61 242 2 Dy Hh
O 3,30 AT T B 1 R 2 R R AT
g, BARTRE I, v A T AT A B T
KRB &, B 1 B RS S MR 1
5TRAERE I &, I R G B A A S DU 2
AT BAnE B, S 1 A TR BT
D2 W = [0 A5 >R F DAL, AR ULIE 6,

Ty

v 1/ o
20 : 60?\{@955\5\,
PR T
16 “,‘ ’ \¥JM
118 1200122 124 126 128 130 132 134 136 138 140 142 144
ZE/()

Ko RS IR SRR B
Fig. 6 Disposition of TT&C ship and airship

3.3.2 mESIEIGETIE KITEE LARMNE
&t

T AT E 2 100 km (9 & s IR IE 25 0] K
1748, T EPAT 2 BkE s R s T A 55, 3L
KATHE B R AR 15 o ek, RO MG FR 180° A2
Fio XTSRS, B F CHE R B oM20 kBT, K
XoF BRI AR 14 78 5 30 BB AR 2 S o £ 14, 60,3
TR F AR B0 70758 55 0 B 2 42 24 0 M0
1870, M A Xt AR A A 7 o I FRL 249 Ry s
13,30, TR IR 6 Al RHE 7 R A AT
Sy RAORE R 7, Hrb e 8 WiES 6 g
D IE B 6 AN LA, FE 2004 700 DX o 5 00 o

. 144 .

i 7 AT AR DX BT, S50 R Y 6 R T AR B
AN A X AR A T AT 5 23 M TR L
FEAS BN PIEB RE R I S i S
— A B D4 0 il A 0 26 IR v s A e T 4 )R AT
i AT R EOK

TEAEL &2 B%E3

all —af  &af &
A W& 2 B e TRAT
K7 2 2 QL MR 2 A
Fig. 7 Networking TT&C using multiple TT&C ships and airships
SPRTEOL T  FERR o I BA Fili Lo (B X | it
Gl ) al P, o n] R L A I A

4 B EARMERBERARSH

4.1 ThFETTHBEHEAR

SRy 2R AV YU i 28k for i, RS AR I
) 5 22 28 00 9 P 0 AR AR S Pl
WEEOLN, AR A 1 I B B B
MG B AR, T ST S AR, 1R | D
HEWERE T &, WP R -2 3T 5 Z E 158
WHRHR LB AR5, BB B, v L% SRR K
Bl KA TE AL 2800 15 28007 I e A oGl AR R4
4.2 SIEERBREREERA

DU i | CREAE T 5 B A I I 5 ] AT e I
i, EARFE K eI R P 3 B IR (R) 06, 45 F Bl R AR
BRI IRIME | 5 277 45 A NP AT B B 5 S
PRMG T RS, I 7T 38 o R ER 48 B 4215
b/ BB HLIA) AL T ANLIT A DG
4.3 KEE“ERX”REREA

XTI T 2 A RAT R S sl A e AT e,
“ PR DX I T B A A G I A A
BT, % F H AR ] b R R DX i) i) H AR
Ak FERER T IL S M Z R, FE A ES
TR A bt 0 P RATAE 55 i AR I Kl
FEIF AR SCHOAR BAIE T4
4.4 KREXEMRENSEKEAR

I 35 725 ] QA AR A R 00 v e = R T
RS AR, T T R BRI [FIRT,
AT DL FEARZ R F o N B 05 R TmT i R R



555

TN AL, YL A v S A IR I 2 18] KA T i b 4 R D S

2

AIRTAT 1
5 H#RiIE

R TIN5 4 20 2 )R T 2 R 422
HAT I T Be b DA HC B 00 3 {5 PR B 5 i
R RIS ARR A, AT LI 2 v 3h A i 1T 45 8]
fras TR e I 2 bR I | s A4
] BRRRL DA ) 5 SR, %) 3 ) I 22 0T J i 8l
ATz ] AT i LI R B — R 4R
A RIS 2 A58 27 A 8 ) A0 R D424 55
HA TS A B T B v I I B i R, R T
R G5 AR5 W AT SR BAT T R R T RS

AR Z NI TR AT T s sh A i 2s
) A7 e L L I 4 4 5 SR, hoF 6 i
PeAlhm sl A B AR AR B K I ] < PR X BR
f ORI M AR RIS — R A SRR i
A FriE— P IF AT

S HL
(1] 7 RBRYL, A Eash) RIT8 (M. Jba s T
b H L 2012,

SHEN Haijun,CHENG Kai, YANG Li. Near Space Aerocraft
[ M]. Beijing; Aviation Industry Press,2012. (in Chinese)

(2] RSA% i SCH . 2 () el 3 AT e S £ - ]
BE W5 [T]. HREE A 2009,49(10) :49-52.
XU Maoge ,XI Wenjun. Study on Blackout in Near Space
Hypersonic Vehicle Radio Frequency Communication[ J].
Telecommunication Engineering,2009,49 (10) :49 —52.
(in Chinese)

[3] S0k, 50, /Dy, s 6] dh A RAT A% I 2 2R 40 4 e
HBEIIHTLT]. EIREAR 2008 ,48(1) :13-19.
CHAI Lin, WU Qian, LEI Li. Analysis of Development
Trend of the TT&C Communica tion System for Near
Space High Dynamic Vehicles [ J ]. Telecommunication
Engineering,2008 ,48 (1) :13-19. (in Chinese)

(4] HEFHF . KEImIAS R T8RRI T]. SR
ZEH 2007 (3) :54-58.

CAO Xiuyun. United States of America Near Space Vehi-
cles Technology Development Overview[ J]. Modern Mili-
tary ,2007 (3) :54-58. (in Chinese)

[5] XUza4. dras (s 540 P4k R G m o B [T ].
L IR AR ;2008 ,48(5) :46-50.
LIU Jiaxing. A Tentative Idea for Nearspace Tracking and
Data Relay System( TDRS) [ J]. Telecommunication Engi-
neering,2008 ,48(5) :46-50. (in Chinese)

EH =T

ZEFI(1980—) , 5, T R 9% FHA, 2004
AR o ] ] 7 ) AR B RO R 2R A, B
R TRRIT, BT 7 1) R it L Rk

LI Yubo was born in Luoyang, Henan Prov-

ince,in 1980. He received the M. S. degree from
China Defense Science and Technology Informa-
tion Center in 2004. He is now an engineer. His research con-
cerns maritime TT&C system design.

Email :1yb2001 _¢n@ sina. com. cn

B s (1978—) % TLHF R i A, 2007 4F T v [ [H B
PHEAR B2, B TR, 25805 10 R 15
BAb R

ZHOU Chun was born in Nantong, Jiangsu Province, in
1978. She received the M. S. degree from China Defense Science
and Technology Information Center in 2007. She is now an engi-
neer. Her research concerns information processing.

WEYE(1983—) 2 TR A, 2013 4R [ B RHE R
SRR, B TR, SRS T 0] A I A

YANG Weiwei was born in Nantong, Jiangsu Province, in
1983. She received the Ph. D. degree from National University of
Defense Technology in 2013. She is now an engineer. Her re-
search concerns maritime TT&C system design.

RFVE(1983—) T3, T HIBEFHA 2008 47 [ B RHEE R
SRR, B T AR, SRS T 1) A b s A

ZHU Liwei was born in Puyang, Henan Province,in 1983.
He received the M. S. degree from National University of De-
fense Technology in 2008. He is now an engineer. His research

concerns maritime TT&C system design.

- 145 .





