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Walker Constellation Scheme Design Catering to Revisiting
Time Requirement

MIAO Yue, LIU Fuhao, CHEN Shengze, FAN Qingzheng, BAI Yunfei
(Beijing Institute of Astronautical Systems Engineering, Beijing, 100076)

Abstract: In response to the application background of satellites passing over or observing a ground target within a specific time,
the Walker constellation scheme design is carried out for meeting the revisiting time requirements. The models of a satellite coveraging
a ground target are constructed. The methods for calculating the time-windows of a satellite passing over a ground target, and onboard
circle/rectangular-field-of-view sensor observing a ground target are designed. On this basis, a Walker constellation scheme design
algorithm which satisfies the revisiting time requirement with the minimum satellite number is developed. The simulations and
analyses are provided for three simulation scenarios. The results of the developed algorithm are compared with STK, and the average
error of revisiting times is less than 1.1 s, which verifies the accuracy and rationality of the models and the algorithm. The relevant
research results can provide reference for the design of Earth observation constellation schemes.
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Fig.1 Diagram of the satellite passing over a ground target
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field-of-view sensor
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Fig. 3 Diagram of the spatial geometric relationship of rectangular-

field-of-view sensor observing the Earth
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Fig.4 Diagram of the ground observation range of the rectangular-

field-of-view sensor
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Fig.5 Diagram of the ground observation range of the rectangular-

field-of-view sensor
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of 4-satellite Walker constellation options
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Fig.9 For circular-field-of-view sensor: diagram for revisiting

time of 8-satellite Walker constellation options
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Tab.2 For circular-field-of-view sensor: the result comparisons

of algorithm and STK

T I I it
A || & EIEmK

| H| 7| BE | STK |82 | Bk | STK || %/
18|8|0(3395(3395| 0 | 5240 | 5240 | 0 | 0.4/2.5
28| 8| 1(3324(3324| 0 | 4574|4574 | 0 | 03/1.0
3)8[8|2[3468[3468| 0 |5858|5858 | 0 | 05722
4|8|8|3(3622(3621| 1 |5860|5860 | 0 | 04/1.6
5(8|8|4[3543|3543| 0 | 5858|5858 | 0 | 04/1.1
6|8[8|5[325(3256| 0 |5858|5858 | 0 | 0.3/1.1
708[18|6[3543(3542| 1 5872|5872 | 0 | 0.4/1.4
8|8 |8|7 (4776|4776 0 | 5882|5882 | 0 | 0.3/09
9|8[4]0[3619[3619] 0 | 7606|7606 | 0 | 03/1.4
100 8| 4|1 (3466[3466| 0 | 6979|6977 | 2 | 04/25
11| 8[4|2(3323[3323| 0 629 | 629 | 0 | 04/12
1218 |4 |3(3540(3540| 0 | 8426 | 8426 | 0 | 0.4/1.4
13/ 8[2|0(3702(3702| 0 [27346(27345| 1 | 0.4/1.4
148 | 2| 1(3544(3544| 0 [26691[26690| 1 | 0.6/2.6
15081 |0(3543(3543| 0 |68354[68353| 1 | 0.5/1.4

A K9 5R 2R R NS iR

a) ot B AR T ML AR I 4 xf 1 5 BRI, THD
[ 2 o 36008y 1, <7200sFEVHRITFER, =
TR UL, il AR EE U5 7 oK 1) Walker £2 7 ZE 3

KT 06s, BRKREAKT2.6s, WiE T HEHETEMN
PRI 2R 1 B AR IR ki 1, A& Walker 2
JRE VT BV A A A

Bl st T A T R 37 N 4 5 b A R ) T
W, WS HAHa =30 N, =4. HIERITEEE
i A2 HE U I 1A 75 SR ) Walker B2 8 B /b 0 & 8 i

A, LR 15 Fl Walker BB TR, B 7 R E
B ] A 10 s

720 1L
£ 7 ]

- - R ]
= 432
=
R
&gﬂ 2.88F

1.44 1

0.72

0:36 |-

071 23456 7 891011121314 15
22
Walker )5 %

10 SERARIHIRUEE TR - 8 £ Walker 2FEEIHATEIRE
Fig.10 For rectangular-field-of-view sensor: diagram for revisiting

time of 8-satellite Walker constellation options
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Tab.3 For rectangular-field-of-view sensor: the result comparisons

of algorithm and STK
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