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The Surface Mission Challenge

The Challenge
MSL M2020

MARS YEARS: MARS YEARS:
1.25 1.25
DISTANCE COVERED: DISTAMCE TO COVER:
10.6 km 15 km
SAMPLES COLLECTED: SAMPLES TO COLLECT:
2 scooped 20 drilled samples
6 drilled samples
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Productivity Guiding Principles
MS Key Developments & Impacts
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Key MS Design Items

Science Engineering &

Science Robotics i
Uplink Uplink Downlink Robotics
Downlink
MSL timeline
GDS Architecture 0 S
Tactical Kickoff Meeting (15 min) Downlink Briefing
Set context for tosols plan o o yesorc lan and what o
a nformation nomy, 5 min
to Decisign (“Go/No-go”) 20 m—]
— —————— — —— ——— = Plan Development thfr———————————— — — —
Make Quicklook Review informaticn n:ﬂm
Select Targets, . a2,
Review Data, Select Targets, Update/Add E N Review ToSols Plan, Monitor RPs and Sci
Collaborate with Sci Review Downlink Data ' b
1 Components, Collaborate with RPs — ——Plan Development 40 min——
develop action plan if no go
—] Declare Plan 30 min
Converse and agree on the scope of the activities for the day and the associated targets, Finalize RP Targets. acuvities
planning
2 —J| ————————Planimplementation and Validation 1hr 15 min—— - —————
n e iaion ™ | """ang Vaidaton | Flan implementation
. Update/Add Components, Collaborate with RPs, Model Resources & Populate Visual ey = and Validation
= | Assess Shadow, Order Targets/Components | Allacatian, Callabarate PRI . g2t Monitor Enginesring
with Sci Sequencing. Send Monitor Resources, [omponents as Needed
— RKSML to Sci o review. Resolve Conllicts
(1}] a
O Es =
L Reconciliation Meeting 20 min Dismizsed
Reconcile resources , Review Animation, Review plan, Science Planner takes ownership of plan and any changes need to be coordinated though them|
sequance
-4 -—-——— I Uplink Prodi g ion 25 min—— - i
) ) uplink products finalization,Rumination, Individual "
ollabora o P 3 O Expansion and Stand-alone Validation review of components, RP handaver Expansion and Stand-alone Validation
Approve Plan 10 min
er. Integrate Final Sequences, Fi 1} —
q 5 min sequance
Sequence Validation 20 min i)
simulation and Flight Rule Checks; correction and rerun; EVR/Dashboard!/ review
Waiver Review 10 min Build uplink products T
‘Command approval meeting Review Radsheet Deltas, Deliver Bundie to DOM 5 min approval
A r m ketC h ACE Preparation (15 minutes)
S I D —
| | 1 1 1 | | 1
Automating Arm Sequ ncing || Group Mestings [ | maividual work ] Individual Reviews
I:I Working Groups |:| Dismissed —_— Last Bit Down
T
4

This document has been reviewed and the information being released does not contain export controlled technical data.



Jet Propulsion Laboratory
California Institute of Technology

Overview of GDS Architecture

Mars 2020 Project
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ASTT RO Advanced Science Targeting Toolkit for Robotic Operations

B Help scientists understand rover context and kinematics.

B Streamline visual communication between Scientists and
Rover Planners.

B Quickly create achievable science goals.

ASTTRO site:45 Drive:3
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COCPIT

Web-based real-time collaborative environment for planning

B Component based Campaign Planning, Implementation and Tactical

[0 CM’ed grouping of activities and their constraints that satisfy a science objective

M Collaboration with AMES
B Google Docs paradigm

Change Log

(O Filter Resource Affecting
@) Filter Since Declare Plan

Richard P. - SEL
A% Sep 4, 2017 17:32
/ NOT RESOURCE AFFECTING
opportunistic|

CEEIEAN| | Updated Quickscan parameter Y to X

Richard P. - SEL
Sep 4, 2017 18:03
. Power:() DataVolume:()  Duration:()
Engineering

(LT | Updated QuickScan parameter Y to X

Richard P. - SEL

@ Sep 4, 2017 18:03

Power:() DataVolume:() Duration:()

Updated Drill Target from target x to target z

Richard P. - SEL

Sep 4, 2017 17:32

Power:() DataVolume:() Duration:C)
Updated RemoteSensing parameter Y to X

Intent Given: Lorem ipsum dolor sit amet ut visi dolide cam
le ores putifiy

Richard P. - SEL
Sep 4, 2017 17:32
NOT RESOURCE AFFECTING

Updated QuickScan parameter Y to X

Richard P. - SEL
Sep 4,2017 18:03
Power:() DataVolume:() Duration:_)

Updated Quickscan parameter Y to X

Resources and Constraints

COCPIT Ko | P2 -
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o O e
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Declared Plan
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Selected Component Details
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REMOTE SENSING

Component Level Parameters:
Taget [
Priority: I:l

v CO

Beep

QuickScan

O Opportunistic ((sher)(Scam)

126 Wh 42Mb 95 min
Power Data Volume Duration

QuickScan

@) Mandatory (sher ) (Scam

126 Wh 42Mb 95 min
Power Data Volume Duration

Decisional D

126 Wh 42 Mb 95 min

Remote Sensing
@) Mandatory

(Seam) (Sher) (RFax)

126 Wh 42 Mb 95 min
Power Data Volume Duration
Drill
@) Mandatory
(Am) (Meam) (Scam)
126 Wh 42 Mb 95 min
Power Data Volume Duration

@) Mandatory

(Scam) (Mcam)

Post-Drive Imaging

126 Wk FEXVS

OB mi

Component Science Intent:
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Logged in as ramaswam ==

Component ID: XXX

Log out e

Lorem ipsum explore Vera Rubin ridge, climb up the hills, collect minerology
data from horizontal layer formations, view in ASTR(

Power: Data Volume:

P Activity Network

Duration:

Activity 1::

Activity 3:

Activity 4:

Activity 5 or 6:

D> Resource Models

) Estimated OBP Schedule
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ArmSketch

Automated sequencing of low-level arm motions from high-level activity goals

ArmSketch ingests the plan and automatlcally outputs a command sequence,
helping with: =

B Choosing the order of
activities to minimize arm
motion

B Planning collision-free arm : TN
trajectories P~ : e

B Conforming to flight rules
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