%50 K% 114 b Hg oL TR 2021 % 11 A
Vol.50 No.11 Infrared and Laser Engineering Nov. 2021

RERREEEEREESHE
(b w2 5 BAZHARBZLAT, LK 100094)

W E: MAIZRFRRBSHARGRR LA FRNEE, FEAA TR B T EXEHEKERH
RIZERER, GAANBTREELEZ TSR HAASGER, B TRZEZ R LML
AT AERL AR Ak A1 AT AR Fe SR SR A AT AR AL RUG , il A AF AT xR I B R GO AR BEAT T 44T,
W T 244 ZERDTZEHRE KN ZHBE LR B RRERIFHESFHZCRA ., o ERSAE
kRGO BT Ry ERT AR ERAE N,

KR RIRE; HEFEAE Br K= RM,; BEMR; Wngeh; SRIFHRE
FESES: TI86; V47 XEkFRERS: A DOI: 10.3788/IRLA20210067

Performance modeling and simulation of space based

tracking layer constellation

Xue Yonghong, Fan Shiwei, Qiao Kai, Zhang Lei
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Abstract: With the rapid development of technology and practical deployment of hypersonic weapon, the
United States has carried out a new plan of building Tracking Layer of National Defense Space
Architecture (NDSA). Firstly, the main design parameters of tracking layer were introduced; Secondly, the
analysis model of tracking layer constellation coverage performance, detection capability and tracking
performance were established; Finally, the performance of tracking layer was analyzed through simulation and
calculation, and the core capabilities such as the minimum satellites number of the whole constellation, detection
sensitivity and optimal global target tracking accuracy were deduced. The analysis results have important
reference value for the research of data processing algorithm and the design of similar payload and constellation.
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Tab.1 Other parameters of tracking layer satellite

Obit position accuracy Obit velocity accuracy

10 m (30) 0.02 m/s (30)
TT & C frequency Data rate Bit error rate
Ka (30-31 GHz) 1 Mbps le-7

Data rate

At least 500 Mbps (250 GB/d)

Data downlink frequency
Ka (20.2-21.2 GHz)
V-band Crosslink frequency Transmission rate

40-75 GHz 1 Gb/s
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Fig.2 Sketch map of satellite attitude and sensor point
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Tab.2 Relationship between coverage performance

and constellation parameters

Constellation Satellite Coverage rate forat  Coverage rate for at

parameters number least 1 valid access  least 2 valid access
7/5/2/180 35 99.3% 52.48%
14/7/2/180 98 100% 99.46%
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