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ABSTRACT

For the Earth observation satellite for ISR mission, a satellite constellation can be utilized to
observe a specific area periodically and ultimately increase the effectiveness of the mission.
The Walker-Delta method was applied to design constellation orbits with four satellites,
which could detect abnormal activities in Aol(Area of Interest). To evaluate the effectiveness
of the mission, a revisiting time was selected as a key requirement. This paper presents the
mission analysis process for four SAR satellites constellation as well as the result of
constellation configuration design to meet the requirements. Figure of Merits analysis was
performed based on algorithm developed. Finally, it was confirmed that the constellation
orbit with four different orbital planes is likely to be appropriate for ISR mission.
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Fig. 1. Operational Concept of Spotlight Mode
Using Satellite Constellation
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Fig. 2. Concept of Coverage Analysis about Grid Points on Aol
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Table 1. Input Constellation Parameters
for Each Orbital Plane

Number of P P
Orbital Planes 2 #
1 0° 90°
2 180° 135°
4 67.5° 90°
Table 2. RAAN and True Anomaly Values

for Each Satellite

Satellite Number of Orbital Planes
Number 1 2 4
Sat-1 0°/0° 0°/0° 0°/0°
Sat-2 | 0° /0° 0° /180° 675° | 0°
Sat-3 | 0° /18P | 180° /135° | 135° / 180°
Sat-4 | 0°/2/0° | 180° / 315° | 225° / 20°

*RAAN/True Anomaly

Input : 0~ 2., =2, +0,xi(02,,,< 360°)(6)
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Fig. 4. Satellite Constellation Analysis Algorithm

Program Output

Caleulated Rewisit Time

MATLABS F3 g4 A= 44
AR 9149 TAFH tist AW
A

o} WA 47] S
gz BAE Fdsta, AHEATE dete HEA

T HlolHE 53Tk Fig. 4= 2 =TolA A
Adte BAeAs B4 s ey 4
==

gFe dAmEE Bt g,

1. Input  Scenario time(Start and End)

. Input  Seed satellite Orbit Parameters
(Inclination, Altitude)

. Input Constraints of SAR Sensor Incidence Angle

. Model Seed Satellite & Sensor

Input Aol grid information
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. Input Walker Satellite Constellation Parameters
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Table 3. Simulation Input Variables

Parameter Value
Mission Period Three Months
(2016/6/1 ~ 2016/8/31)
Aol North Korea
Inclination 47°
Altitude 720km
SAR Incidence Max: 55°
Angle Min: 20°
SAR Squint +170
Angle

Table 4. Analysis Results According to
the Number of Orbital Planes
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Fig. 5. Results of Access Time and Revisit
Time Analysis for Each Cases
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