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Performance Characteristics for the Variation of Altitude and Tilt Angle
in the Satellite Imager Using Time Delay and Integration(TDI)

Young-Min Cho

Satellite Application Group, Korea Aerospace Research Institute

Abstract : The performance characteristics of a satellite imager using a Time Delay and
Integration(TDI) Charge Coupled Device (CCD) with fixed integration time is investigated for the
variation of satellite altitude and tilt angle. In consequence of the investigation TDI synchronization using
tilt imaging is proposed as a solution to compensate geometric performance degradation due to altitude
decrease. The tilt angle optimized for the TDI synchronization at decreased altitude is presented. This
result can be used for a TDI CCD imager with variable integration time in a certain range as well.
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Fig. 1. Geometry of Ground Sample Distance(GSD) for variation of altitude(H) and tilt angle(c).
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Fig. 2. GSD vs. Altitude (GSDO: GSD at 685km).
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Fig. 3. TDI mismatch MTF vs. Altitude.
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Fig. 4. GSD vs. Roll Tilt Angle(GSDO: GSD at tilt angle 0°).
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Fig. 5. TDI Mismatch MTF vs. Roll Tilt Angle.
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Fig. 7. TD! Mismatch MTF vs. Pitch Tilt Angle.
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Fig. 10. GSD at the TDI Match Pitch Tilt (GSD0: GSD at
nadir view from altitude 685km).
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