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Ant-colony-based Track Coordination for the Planning
of Earth Observation Missions

Yi-Yao Yeh'", Sheng-Yi Li%, and Feng-Tai Hwang3

! Department of Information Management, R.O.C. Naval Academy
? Department of Electrical and Electronic Engineering, National Defense University

3 National Space Organization (NSPO)

The scheduling of satellite imaging increases in complexity with the need
to satisfy additional constraints. A considerable amount of theoretical work has
been carried out on single- or multi-satellite scheduling problems based on
single-objective optimization. However, relatively little work has dealt with
multi-objective optimization in a multi-satellite scheduling scenario. This paper
proposes a novel imaging scheduling algorithm to provide multi-objective
optimization for multi-satellite. The concept of orbit coordination is introduced
and geometry analysis is incorporated to obtain a Pareto front as a set of trade-
off solutions. Moreover, this study developed a truncated Cauchy probability
distribution function for the search algorithm as well as Ant Colony
Optimization to efficiently obtain a sequence of tasking areas with imaging
times. The proposed scheme is highly adaptive to real-world satellite imaging
optimization problems and makes available a greater body of information to help
the mission planners in the selection of final imaging plans.
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Introduction - Motivation

= To find a scheduling scenario is a challenge task for

a mission planner (o mak ccision to select the
proper satellite to acquire images from those AOIs
efficiently and efTectively
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