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Abstract: The diversity of space missions presents enormous challenges to the development of satellite ground TT&C station.
The modular construction of equipment can bring about many improvements to space equipment construction. First, this paper ana-
lyzes the demands of space missions to find out the key points and connotations of satellite ground TT&C station. Second, the basic
development elements of modular connotations, the capacity requirements of satellite ground TT&C station and the current status of
equipment construction are analyzed, and the modular construction of satellite ground TT&C station is proposed. Finally, combined
with the positive role of modular construction and development, suggestions for the modular construction of satellite ground TT&C
station are presented, which can effectively support the modular construction and development of satellite ground TT&C station.
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Fig.6 Function diagram of frequency converter
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Table 4 Key characteristics of frequency converter module
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Table 5 Interface types of frequency converter module
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Fig.7 Function diagram of baseband processor
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Table 6 Key characteristics of baseband processor
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Table 7 Interface types of baseband processor
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Fig.8 Overall composition and function diagram of time-

frequency terminal
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Table 8 Key characteristics of time-frequency terminal
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Table 9 Interface types of time-frequency terminal

h2=2 STARE S| PN S SRy
1 P =72 TN I N
2 AUbR L TR 0 SMA
3 Wit 1/0 RJ45

4 MENERSERUEZREAMEEX
REN

41 BEHRUKXRIER

ZE A A A S BRI, R e Ak A R A I
A 7 RN HH 1 4 754 J ) 436 N AT AR R
HAERENE 1R = e 25 B i, 42 T e 25 IR i ik
g A S I ARE A RE S AT Ok B E B R
0% LS MERK . WL, 76 H 4R e A%
W, R B b E s, Xtk ™ i R )
oo &R . PTEEPESE T A TR AE T, HAAR
PAE LR LA 7T

IR AREAT B2 B = AR H I

@ $E LK K

e £ B A, TR SR o 2 At et o R v Y 5
43 o3 i UM L AR, R A B AR & LR
oW, RTINS A L, DR KO 4k
ACHRTHE, YT BT, DA A RO e
HEARYERE  RIRHAR Y R FAT 55 SR R oK, dEar
FLAT AN TR) PR 30 I P A e e R R, DA B B
RIG LA R FEM A, AR TR
BER o PR, 38 a4 2 A A il i
Al LS T B S T SRR RE AR B R R,
BERMRTE AT, DI R R4 o e 4% S FH AL e

@ HEE IR R

I 28 ke 25 PR B = — 228 50 3 1) B e Ak A i3
i, SECRE G B RESA R . MR,
BORAL, &bz RIEEMABE N E. WL,
A N TRIE e T 5o I = e WD RV ST S i 2
[R50 T oK, TEORIRRE A5 ] SEPE AT HE T
SER R PR S 7 AN AENE D Bl A5 B
J1, RIEE N R B3 5w R, DI R T
P 20 25 I HEAB DR BEAE I, 8 oo D 4 26 & 1 2 A& 1
R R
42 FERUEEEEZREI

B 5 AR AN WT A e, B b T 4 2 A
1T IF R A s B 0 A LA, (H iR
EAEE —Seim R R 8, R T 58 3% B Hoifg
D2 e A A Al i, RS AU 0 2 A B Ak 152
Th, R am T . TSR AT SRt Xt
b T ) 9 2 A e Ak g iR R R R HH AR =N D R
AL

O g Z B, Hasi b

RN R 26 A5 I AR 7 T RAFAEAS A R
R0, b T 8 e A B b 38 T T TG VA R
Gi—A78h o N EEBPLCHE S, AHOCHR ] Mo 45t
WA= XS5, REAFREE WS, &
I 1] 2 - 24 o T 00 4 2 A A B b 1 S T A A B



- 124 - BERF, M—RMXGENEEZERUL L RS

o546 B 1]

M, 2 TR BT % AR AR 5 AT A B
{3 T R A AL 8

@ AT lbnfe, SR

FEMPER G, & D REA R A T 248 i —
SERE R VAT R, AR BN DA G
H, AFAE R AR AR E S SURE A B, LA S
HZEGhZ 5 — M0, R arEee, Nk
SR RIRR Z B Ao NI, w5 2T A
Be et s o sr AR AT e bR A, A
AT DR, BECE R AE T I, (R 2 (8]
RERSTEIX AR N HAHR G, FEARBT R AR A
6], [RIIF, ARG S R R RORES, 5 B SL A
IO BB SR AR AR AL, ol 75 e A 22 1 B B
BTl R A R I REEEKR

@ JF R AFELERAL , i T 1% E

TR RS2 s @,
ZIE RGO Z | B, BAFZ (R
TESUNGE R AR AR, HA SRR . alSehe |
JRL SR i A R . TEAR A B AR, AN AR
FRIT A A ONBET, S B0 A B R B R
K Z G —rifE . PATS R SRR E] L H
ST R AL I RE EEAR A TR, (A, ad 58— 4
T A RELE, Mg RS M moE R, R
MLL “PFEHEIET s 7730, SRR
LTI T, AR 58 I £ R AT 55 i[RI
AN R G IR 55 Dh e S B A R G R
RGP AR RS, i BA g — IV i
FHAZ AR MERLIE , 5 R 1 B 7 A5 e B 4 it 1
Hedli PRI R TR AR A . R,
SRR SRR BETE, TR R SRR el
B, AW PR IC B RS B T4, AT DU A
M AN TR 7 55 3K, 1 JE R R AN TR A B A K
5K, ST B Ml T 7 A B RE )

5 ZRiE

AR 3C 32 B i o M A A B 8 e e
RN T[] i 1 00 5 5% A A7 AR G RIS, 25 L KA
55 it ARARE A LA S T N P A RE ORI T
TRCUAA T B A e Y FE RN B3R, 455 BUAT M Tl
MYty RGBS AL o0, $2 B — AR
b THT I 5 A B AR A A AR, T LA S 5
R LT S — A T 5 A R T 58, AT LA
AR B M T 4 A R R R OR, AR S

T 4 2 A A RO AR | A RS T RGE Ty
TP BEA R B o [RI, ATS R AN W A = B
FERN LTI R GE BT, S AR AT AL A oA K
PEbRiE, R AT IR A R R AT 55 # 5K Sy
T 58 5 T 45 A Y D RETG oK, AT AR i2E R
VTR P A PR A S, SRR A RE A L M
ZEAL AN Tl A ARt BTRR

SE 0k

(11 Bz, B0k, Mk, 55 . BB AER 28 5 PN IF

T[], Bk BlE SR, 2010, 8(6): 503-509.
CHEN Huiyun, HUA Xinglai, ZHENG Long, et al. Re-
search on comprehensive evaluation of radar modulariza-
tion benefit[J]. Radar Science and Technology, 2010,
8(6): 503-509.

(2] RALEE, SREHT, Bharh . Ry i e A s P S AR

77 W WE T [I]. BLAL T T 5 AT, 2023, 36(1):
33-36.
WU Like, ZHANG Jianxin, XIE Lizhong. Research on
modular overall design method of rocket weapon equip-
ment [J]. Development & Innovation of Machinery &
Electrical Products, 2023, 36(1): 33-36.

3] A AT — "B TR (9]
FEHEAR S RRUEL, 2007(12): 49-52.

[4] JAKOVLIJEVIC M. Modular Open System Approach
(MOSA) and TTP-based platforms for aerospace control
systems[C]//2006 IEEE/AIAA 25th Digital Avionics Sys-
tems Conference, IEEE, 2006: 1-6.

[5] STOUGH J, HAMMOND A, KELLOW C, et al. A holis-
tic approach to open systems architecture for army avia-
tion[C]//Proceedings of the Vertical Flight Society 75th
Annual Forum, 2019.

[6] RENDON R G. Analysis of Modular Open Systems Ap-
proach (MOSA) implementation in Navy Acquisition Pro-

grams[R]. Monterey California Naval Postgraduate
School, 2010.

[7] DAVENDRALINGAM N, GUARINIELLO C, TAMAS-
KAR S, et al. Modularity research to guide MOSA imple-
mentation[J]. The Journal of Defense Modeling and Simu-
lation: Applications, Methodology, Technology, 2019, 16:
389-401.

[8] g, KRBT I8 B E A2100 PTG 5 0
[J]. FEFRASES, 2012(11): 41-43.

(9] SDI0HE, FE5E, 2L, R AL I B A

238 B H AR WE ST 5 0 [J]. 38 W 3 25,2024, 45 (1):
74-81.

MA Wenchao, LI Yuliang, YUAN Feima, et al. Research
and application of bus interaction technology in modular

missile-borne telemetry and control equipment[J]. Journal



2025 41 H =

+ 125 -

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

of Telemetry, Tracking and Command, 2024, 45 (1):

74-81.
O, BV, S, AR IR R AR E T I R G AR
HIRFFE0]. MURARIELL, 2021(3): 1-5, 16.
SR, R, R, AR RE— AR R I i A I 2K
JRERHT[I]. R —I (5 B4, 2021, 2(2): 82-89.
ZHANG Wei, WU Tao, MA Hong, et al. Discussion on
the development of integrated and intelligent space
TTC & OC network[J]. Space-Ground Integrated Infor-
mation Network, 2021, 2(2): 82-89.
B, PR, ARSI, A5 TR IR TR kbR v A5 B Ak
B GG BFFE[I]. MK ARiELL, 2023(1): 1-4.
IR, HFUE, SR, 55 AN U m Ul fE 1
BOF A BUR 5 4 0 [00. i K A% TR, 2023, 32(5):
128-136.
LI Zhengju, CUI Yinghui, CAI Yaxing, et al. Develop-
ment status and analysis of new generation high earth or-
bit telecommunications satellite platform abroad[J].
Spacecraft Engineering, 2023, 32(5): 128-136.
TR, BV, £3E, 45 KA TS " RIS A A
A7 58 5 RHEEOR ], RS TR A 4R (P9 30), 2021, 8
(4): 335-343.
LI Dong, LI Pingqi, WANG Jue, et al. General scheme
and key technologies of Long March 5 launch vehicle
[J]. Journal of Deep Space Exploration, 2021, 8(4):
335-343.
IR, HE O30, R, R SO R Gk R
¥ 5 0GB R [J]. b B 28 [ R 2R 4R, 2023, 43(3):
14-24.
LI Chao, JIAO Yiwen, FU Shiyuan, et al. Software de-
fined TT&C system architecture and key technology[J].
Chinese Space Science and Technology, 2023, 43(3):
14-24.
T 3R R AR e IR S R )],
FERF#, 2006(10): 42-46.
YU Zhijian. Status quo and development of China's
spaceflight TT&C systems [J]. Engineering Science,
2006(10): 42-46.
AR, BB ZR, B2k, 55 B — AN T RE K 3 iy
il b R0 T2 308 S BT FH AR £55R 7). 28 A4, 2022,
26(8): 1530-1546.
LAI Jibao, KANG Xudong, LU Xukun, et al. A review
of land observation satellite remote sensing application

technology driven by new generation artificial intelli-

[18]

[19]

[20]

(21]

[22]

(23]

gence[J]. Journal of Remote Sensing, 2022, 26(8): 1530-
1546. DOI: 10.11834/jrs.20221555

fh T, B2 AR N 4 R AR S AR BUAR A
KRN BHEE ., 2010(14): 481-482.

HE Guolong, GAO Xin, ZHANG Rentian, et al. Multi-
beam phased array antennas as satellite constellation
ground station[M]. Singapore: Springer, 2024: 90-94.
HE Guolong, GAO Xin, SUN Liangliang, et al. A re-
view of multibeam phased array antennas as LEO satel-
lite constellation ground station[J]. IEEE Access, 2021,
9: 147142-147154.

P e, X2, XL R, 5 TR F e Bie 5
BEHIFFT[I]. &= T A 3k, 2008, 27(3): 36-38, 45.

LI Fulong, LIU Anxin, LIU Hongliang, et al. Research
on the theory and design of engineering equipment
modularization[J]. Ordnance Industry Automation, 2008,
27(3): 36-38,45.

H IR, B, WA A . R TR A Y ZE R X
B BT AR IR R AL AL DTS [0]. 28 o7 B 2 4l
2023, 24(5): 23-29.

XIAO Zhenhua, LYU Bin, YAO Weizhao. Research on
the optimization of the civil-military integrated weapon
equipment research and production system based on
modularity of requirement[J]. Journal of Academy of
Equipment, 2023, 24(5): 23-29.

SZAHEE BT, AR, 55 . TR E AL Y A R B
Frik R 5 R EAI]. b E A5 AR 2R R 2023, 43(2):
16-31.

PENG Qibo, WU Xinfeng, WANG Beichao, et al. Re-
search progress and prospect of spacecraft configuration
reconfiguration technology[J]. Chinese Space Science
and Technology, 2023, 43(2): 16-31.

[1E# B ]

+ A

A

BhERAE TN o
BRI .
R R .

B FRAE R

BAFR A

$
FTE %,
X %
FRALR
AL ]v ety

1994 4 % | i+,
1986 44, 4,
197554, &4,
1987 44, A4,
1983 424, A,

(RS b4t %)
(EX%#: RFR)



