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An improved algorithm for computing observing angle of agile

imaging satellite based on ellipsoid kinematic model

GUO Hao, WANG Hao, QIU Dishan
(College of Information System and Management, National University of Defense Technology, Changsha 410073, China)

Abstract; The problem of computing the observing angle of an agile imaging satellite was discussed. Considering the constrains of the earth

rotation and the satellite moving on its orbit, the kinematic model based on ellipsoid was established by means of space reference frame

transformation. Based on this model, the algorithm for computing observing angle at any given visible time was proposed. The results show the

efficiency of our approach. The acquired observing angle supports the task scheduling of agile imaging satellite.
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Fig. 1 Observations of an agile imaging satellite
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Tab.1 Parameters of the agile satellite
Bt fh 98.13°
s e 2 694 km
B RAE SR 30°
P H LA 27/5850 rad - s~
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Tab.2 Comparison of the visible time windows

(unit:s)

Tar, B} [a]) %

Tar, B} [a]) % K

Tar, B[E] % 1

e

TFUGISE] 25 o fi) I TFIRIER] - 25 e [a] FIIR JFRGITTE] S5 U i) H B
MHEERIAMEAY  1538.548 1662.639  124.091  1834.637 1957.626 122.989 2218.348 2339.606 121.258
STK 1538.277 1662.563 124.286 1834.515 1957.521 123.006 2218.324 2339.702 121.378
B ERIAFERS  1540.581 1660.608 120.027 1836.318 1955.946  119.628 2219.222 2338.804 119.582
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Tab.3  Observing angle and visibility
Tar, Tar, Tar,
R WL SR/ (°) N WA/ (°) N WA/ (°)
B /s e AT RS e LY R e L
TP BRI A IR TR A IR BRI
1530 33.15 11.59 5 1830 31.76 5.52 5 2210 33.13 5.34 &
1550 25.36 11.64 = 1 850 23.60 5.27 = 2 230 25.15 4.85 =
1 570 16.13 11.64 & 1 870 14.01 5.00 s 2 250 15.66 4.34 =
1 590 5.75 11.60 & 1 890 3.37 4.70 & 2270 5.01 3.80 =
1610 -5.10 11.51 = 1910 -7.55 4.38 = 2 290 -6.07 3.24 =
1630 -15.53 11.38 & 1930 -17.87 4.05 s 2310 -16.65 2.66 =
1650 -24.85 11.20 & 1950 -26.93 3.70 = 2330 -26.00 2.09 =
1670 -32.73  10.99 o 1970 -34.51 3.35 & 2350 -33.84 1.52 =
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