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Performance Compensation of the Satellite Imager below Normal Altitude
Using Line-Of-Sight Tilt over Spherical Earth Surface

Young-Min Cho

Satellite Application Group, Korea Aerospace Research Institute

Abstract : A spherical earth surface is used for realistic analysis of the geometrical performance
characteristics generated by 2-dimensional line-of-sight (LOS) tilt of the satellite imager using the Time
Delay and Integration(TDI) technique. A 2-dimensional LOS tilt over the spherical Earth surface is
proposed to compensate geometric performance degradation caused by the satellite altitude decrease below
the normal operation altitude. The compensation can be achieved by TDI re-match without degradation of
modulation transfer function and with ground sample distance slightly increased. Effective methods of
LOS tilt for the compensation are investigated. This study can be useful for mission assurance and
flexibility in imager operation.
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Fig. 1. Line-Of-Sight{LOS) tilt angles 6 and ¢

(Rg: spherical Earth radius, H: satellite altitude,
V: satellite velocity).
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Fig. 2. Geometry of Ground Sample Distance(GSD) on the spherical surface for variation of aftitude(H) and tilt angle(9) (IFOV:

Instantaneous Field of View)
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Fig. 3. Along track GSD (GSDx) v.s. LOS tilt angles 6 and ¢
at the altitude 685km (GSDO: GSD at the nadir view).
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Fig. 4. Cross track GSD (GSDy) v.s. LOS tilt angles 8 and ¢
at the aftitude 685km (GSDO: GSD at the nadir view).
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