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Abstract—Fhis paper describesthe DATA-
CHASER Automated Planner/Scheduler
(DCAPS) systemfor automaticallygenerating
low-level commandsequencefrom high-level
user goals.DCAPSusesAttificial Intelligence
(Al)-basedsearchtechniquesand an iterative
repair framework in which the system
selectivelyresolvesconflicts with the resource
and temporal constraints of the DATA-
CHASER shuttle payload activities.
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1. INTRODUCTION

Commandsequencegenerationfor spacecraft
operations can belaboriousprocessequiring
a great deal of specialized knowledge.
Command sets can be large, with each
commandperforming a low-level task. There
may be many interactions between the
commandsdue to the use of resources.In

addition,dueto powerandweight limitations,
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This paper describes a genesgstemthat uses
Artificial IntelligencePlanningand Scheduling
technologyto automaticallygeneratecommand
sequencesfor the DATA-CHASER shuttle
payload operations. The DATA-CHASER
Automated Planner/Scheduler (DCAPS)
architecture presented supports direct,
interactive commanding, rescheduling and
repair, resource allocation, and constraint
maintenance.

The DCAPS searchalgorithm was developed
based on the “iterative repair” technique used
[1]. Basically,this techniqueiteratively selects
a schedule conflict and performs some aciion
an attemptto resolve the conflict. Using a
repair algorithm, DCAPS is naturally well-
adaptedfor humaninteraction. Therefore, the
schedulercan be used asa tool to assist
payload command sequenciMyith the use of
this tool, sequencingoecomessimple enough
to be accomplishedby nonspacecraftand
sequencing experts, such as the mission
scientists.This allows the scientistto become
directly involved in the commandsequencing
process.Following any changesn spacecraft
state or user-defined goals, tepairalgorithm
allows simple rescheduling that avoids
disrupting the original scheduleas much as
possible. Finally, théighly restrictivepayload

the resources available on-board spacecraft temdsources and constraints are consistently

to bescarce Becauseof this complexity, tools
to assistin planningand schedulingspacecraft
activities are critical to reducing the cost and
effort of mission operations.

monitored and conflicts avoided automatically.

The DCAPS systemis being developedfor
operation of the DATA-CHASER shuttle
payload,which is being managedby students
and faculty of the University of Colorado at



