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ASTARS framework
A Features

A Perfomancemetrics
A Optimization strategies & algorithms
A ATP GUI

AScheduIing Applications

A Single telescope: ARIEESA, CARMENHIS0O@OAdM

A Observatory with multiple sites and suhrrays: CTA
A Multi-observatory

0 Coordinated planning (MM viewETA&SKACTAN&S+GW
0 Follow-up infrastructure forESAPLATO
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Why an automatic scheduling tool?

A Whyan automatic schedulingtool ?
A Complexity of the problem -
A Easy simulation for different scenarios before the
mission
A Fast adaptability to changes during theission

AESAARIEL survey in numbers

A Survey ~1000 exoplanets (from ~2000 available)
A 4 years mission lifetime (3.5 years survey)

A 1~20 events per target

A ~200 observable events for each target

A ~ 120 events at the same time

A ~13.5k total requested observations (for ~2000
targets)

A 2.5k~3.5k observations in the final plan

Target

Time

A About e*4800 possible combinations
; Huge amountof possible combinations!!
Searchingall the options for the best plan would be infeasible
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Scheduling application framework

STARSramework:
Scheduling Technologies for Autonomous Robotic Systems

AGoals

A Tool to automatically plan observations and operations
A Optimize the plan to fulfill science goals
A Analyze mission scenarios:
o0 Number of targets observed
0 Challenging targets and observation strategies
0 Impact of different operational constraints
oy
A Reusable software for diferenprojectsand missions
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Scheduling application framework

STARS Framework

STARSramework: [“’"g e te"“] et ]

Scheaduling Technologies for Autonomous Robotic Systems - - -

! { Hard & Soft Constraint Models J

T

Z::» XML files &
= DB-SQL (proposals,
weather data, etc.)

. ATP . MISSION I/F
Analysis Tool for Planning
Configuration + Visualization (OCS, TGS, 165
g I0SDC-MOC)
Java Front-end
Astro-lib
Al Algorithms

Constraint models

\ C++ /
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Features

ALibraries

A Definition of the survey: objects to be
observed, features of the objects

A Definition of the observatory: location,
number of telescopes, type of telescopes

A Astronomical calculations: object
coordinates, object elevation, Sun and Moon
position, Moon phase

A Long and midterm schedulers based on
Evolutionary Algorithms, and for a sheterm
scheduler a dispatcher using astronomy
based heuristics

Al/O basedon XML files (similar to RTML
format)
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STARS&ramework
Longterm / mid- term Shortterm
schedulers schedulers

Hard& SoftConstraintModels
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Features ,

<?xml version="1.0" encoding="UTF-8"?>
- <SchedulerOutput>
<version>1.1</version>
<ProjectName>CARMENES</ProjectName>
. . <ExecutionTime>1528.75</ExecutionTime>
AL|brar|eS <SimulationDate>2019-09-25 08:08:51 </SimulationDate>
B o . - <Observatory>
A Definition of the survey: objects to be epoeAs/Name>
observed, features of the objects - <Telescope>
- . e ) <Id>0</Id>
A Definition of the observatory: location, Selogations
number of telescopes, type of telescopes ey 22an L o castLongitude>
A Astronomical calculations: object R ARTH  Reterences
coordinates, object elevation, Sun and Moon _ :gfb‘::rtr‘g;‘;
position, Moon phase <Subarrayld>0</Subarrayld>
., . </Subarrays>
A Long and midterm schedulers based on <Parameters/>
Evolutionary Algorithms, and for a shoterm < Telsscomear e
i I + <ObservablePeriods>
SCthUler a d!SpatCher USIng aStronomy + <Mete;\ll\lonObsgrvabIePeriods>
based heuristics </Observatory>
+ <Configuration>
Al/O basedon XML files (similar to RTML + <Proposallist>
form at) </SchedulerOutput>
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L}
Scheduler Configuration | Target Set | | Scheduling by Resource ~ Scheduling by Target || Altitude Chant | Statistics
[aYe) Filter by Date

AObserving time optimization
A Thetime in the schedule during which the
telescope isobserving objects should be
MmaxXx | m | e d ’ R :::::::;: AU L
AOptimization of scientific return | Emmee————
A Theobservation of completed targets o
should be maximized in order to increase the ( ( ( o . S
scientific efficiency of the mission g o G s o "
A Observation of the priority targets should I ”H" ' ' H 1|
Soeenation mmwi I\II
A Observation deviation to ensure that all L | ;
targets with the same priority will have a I { ‘ ”ﬂlll “‘ ”| I“Il |H
proper share of assigned observing time -
A Observing cadenceaccording to the 3 "l |||“| W Il" llw : ||
observation strategy . 4
g L —
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Optimization strategies

Hard Constraints

Roftline & _ C Priorities
Ofg\-l':'ri]rﬁeci:ntle_rc\)/g?;e(:rorpdﬁ]g?ol\gﬁgltsggt?giuictw;tegzn bepredicted C Night & Elevation
Aonline € Short-term scheduler C Mooninfluence
A It considersall constraintsand adaptsthe mid-term plan toreactto immediate Visibilityduration
circumstances v
C Pointing
C Overlapping
C Overheadime
C Environmental

conditions

Soft Constraints

N

C Observingime

~

C Observatiordeviation

C Observingcadence
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