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Abstract

In the present work, we discuss and assess the performances of Earth cylindri-
cal shadow model (ECSM) and Earth shadow conical model (ESCM), with
application to the Indian Remote Sensing (IRS), Low Earth orbiting (LEO)
satellites; Cartosat-2A, Meghatropics-1, Resourcesat-2 and Oceansat-2. Both
models are very simple and efficient for the prediction of eclipse states of any
Earth orbiting eclipsing satellite at a given epoch. The advantage of using
ESCM over ECSM is that first one predicts both states of eclipse; penumbra
and umbra while the later one predicts only one which, in reality, is not true.
The ESCM model can be effectively useful for the precise orbit prediction
and satellite operation to utilize the power properly.

Keywords: ECSM; ESCM; Spacecraft position vector; Sun vector; Umbra;
Penumbra.

1. Introduction

Most of the Earth-orbiting spacecrafts experience partial or full eclipse
when the spacecraft passes through the dark side of the Earth. Apart from
the occultation of the Sun by the Earth, the Moon may also cast shadow
on the satellite; however these events occur less frequently and in a random
fashion. Computation of eclipse conditions is generally applied for the Earth
as the occulting body. These partial or total eclipse conditions correspond to
the regions known as penumbra and umbra as shown in Fig. 1. The umbra
region receives no direct light from the Sun and is in total darkness, and so
there is no solar radiation pressure (SRP) while the penumbra region receives
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