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Introduction JPL 

How does the Mars 
Exploration Rover 
project do science? 
MER is “big science” - 50 co-investigators - I00 collaborators - 200 engineers 

Different approaches 
different mission 
phases: 
-Cruise 
-Prime (or Nominal) 
-Extended 

in 
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Cruise Science Operations JPL 

No cruise science 
investigations 
Instrument check-out 
-Came ra testing 
-Instrument health checks 

-Mossbauer charact erization 

-Operational R eadiness Tests 
(ORT’s) with testbed rovers 

-De velop and test the 
operations processes 

-De velop and test the 
operations tools (software) 

(onloff) 

Science Team training 
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Cruise Science Operations con’t 

EDL preparation: 

Wind characterization 
modeling 
Weather prediction I 
monitoring with MGS 
data 
Regional dust storm 
effects characterization 
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Cruise Science Operations con’t JPL 

Landina site taraetina 
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Nominal Mission Science Ops JPL 

Robotic field 
geologists 
-Ho w do you do field 

geology with a rover that 
can do in one day what a 
human geologist does in 45 
seconds? 

-Li ve with constraints 
-Take ad vantage of 

strengths 

Mars time 
-Da i I y (Ma rs-)ove rn ig h t 

planning 
-Phase the (Earth-time) work 

shifts to the martian day 
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Modular Exploration Scheme JPL 
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Daily Operations Flow 

- 

L I 

Science 
- 

Resource Estimates L/ 1 e1 

Theme 
- 

7 Engi;i;ing 1 Vehicle Health 

Payload 
Downlink 

Leads 

Payload Health Science 
Assessment 

Meeting 

t + Science Analysis 

SOWG 
Meeting 
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. Activitv Plannina Assignments 

Activity Plan Requests 

Preliminary 
Activity 

Plan b 
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Daily Operations Flow con’t 

Sequence 
Integration 

And 
Va I id at i o n 

Engineering Command Sequences d 

+ 

L4 
L 

Rover I 
Engineering 1- 

Team I 
Detailed 
Resource 
Predicts 

P re1 i m i na ry Proposed 
Activity Plan b 

Activity 
Plan 

A p p rova I 
Meeting 

Approved Activity Plan 

Rover and Instrument Command Seauences 

Command 
Approval 
Meeting 
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Daily Operations Flow con? 
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Extended Mission Science Ops JPL 

Over 3 months we became more efficient with the 
overnight process 
-by Spirit’s sol 85 we had shortened the overnight planning cycle 

from 17 hours to 12. 

MER potential lifetime through at least 09/2004 
requires reduced rate of resource use 
-Reduced monthly cost by 40% from nominal mission 
-0 vernight plan in 10 hours 
-Mo ve to Earth time, and accept some inefficiencies due to phasing 

-Distributed op erations with science team 
to the Mars day 

Same approach to acquiring science data, but 
accepts more potential inefficiencies. 
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Lessons JPL 

Robotic field geology on an alien world is “big 
science” that requires operational approaches that 
are appropriate to the available resources and to the 
specific alien environment. 

Science return on investment improves with 
planning and practice. 
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Planetary Data System Archive Schedule JpL 

SOIS 1-30; Aug. 3 (Spirit) 
Aug. 24 (Opportunity) 

SOIS 31-90: Oct. 4 (Spirit) 
Oct. 24 (Opportunity) 

Sols 91-end: 6 months after each 
rover end-of-mission 
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U RL’s JPL 

h ttp ://mars r0vers.j pl. nasa .g ov 

http://photojournal.jpl.nasa.gov 

Other query options 3 Search by feature name 

http://athena.cornelI.edu 

http://panoramas.dk 

Search on “Mars”: virtual reality panoramas 
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