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Table 3. Summary of Final Landing Site Engineering Constraints

Engineering

Parameter Requirement Origin

Latitude 130" Thermal Management

Elevation <-1 km wrt MOLA geoid Sufficient atmosphere to

slow spacecraft

Ellipse dimension 25 km by 20 km, roughly | Aero-maneuvering
E-W accuracy

Terrain relief 1-1000 m | 100-130 m Control authority and

baselines sufficient fuel during

powered descent

Slopes at 2-5 m length | <30° Rover stability at

scale touchdown

Rock height and | Less than 0.5% | Impacting rover belly pan

abundance probability of at least one | or inside of wheels during
<0.55 m high rock in 4 m2 | touchdown
area, Equivalent to rock
abundance of <8%

Radar reflectivity Ka band reflective with | Radar altimeter (TDS)
radar backscatter cross | returns during descent
section between -20dB
and 15 dB

Load bearing surface Thermal inertia >100 ] m2 | Rover trafficability

No thick dust deposits s05 K1 and albedo <0.25, | No sinkage during
Radar reflectivity >0.01 | touchdown

for load bearing bulk
density
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Latitude +-30 degree:
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Figure 2. MOLA topographic map of Mars showing location of landing sites proposed for the Mars
Science Laboratory at the first workshop (numbered in order of prioritization, Table 5). Revised
engineering constraints later restricted landing sites to +45° latitude and finally #30°.
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Eberswalde Crater: MOLA
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Gale Crater: MOLA
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Mawrth Vallis Site 2: MOLA
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Eberswalde: HiRISE Footprints
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Gale: HIiRISE Footprints




Holden: HiRISE Footprints




Mawrth: HiRISE Footprints
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Table 4. HiRISE stereo pairs and images™ used to make DEMs, orthophotos, rock maps, terrain

classification and traversabilty maps at the time of landing site selection

Eberswalde Crater

PSP 008272 1560
PSP 010474 1560*

PSP 010052 1560*
PSP 010553 1560

ESP 011265 1560
ESP 011331 1560*

ESP 016065 1560
ESP 016210 1560*

ESP 019190 1560*
ESP 019335 1560

ESP 019757 1560%
ESP 020034 1560

ESP 020324 1555%
ESP 020390 1555

Gale Crater

PSP 009149 1750
PSP 009249 1750*

PSP 009505 1755*
PSP 009571 1755

PSP 009650 1755
PSP 009716 1755*

PSP 010573 1755*
PSP 010639 1755

ESP 011417 1755
ESP 011562 1755*

ESP 018854 1755%
ESP 018920 1755

Holden Crater

PSP 002088 1530
PSP 002154 1530*

PSP 007191 1535*
PSP 007903 1535

PSP 010540 1535
PSP 010685 1535*

ESP 015999 1535
ESP 016276 1535*

ESP 019045 1530*
ESP 019322 1530

ESP 019612 1535*
ESP 019678 1535

ESP 019823 1530%
ESP 019889 1530

Mawrth Vallis

PSP 005964 2045*
ESP 011884 2045

PSP 006676 2045*
PSP 007612 2045

PSP 008469 2040*
PSP 008825 2040

PSP 010816 2040*
PSP 010882 2040

ESP 015985 2040
ESP 016262 2040*

Images with an asterisk denote those used for computing rock lists and their derived products: rock
abundance, cumulative fractional area, and “additional strikes”.
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Orthophotos - Holden
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Sites use same color scale for
slopes, different for elevations
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Adirectional Slope Distributions
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Fuel Allocation Failure Maps
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Mineralogy across traverse routes
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maps (red = Fe-minerals, green =
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/)| regions contain nontronite, and
dark blue regions contain sulfates.
Orange and magenta regions
contain sulfates and clay minerals

3 1 A AR AR SR st #* | invariable proportions.

Traverse

e PR W 2 Can get through mineral strata
: | 4 " | e observed from orbit
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Milliken, R. E., et al. (2010), Paleoclimate of Mars as captured by
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Research Letters, 37, L04201, doi:10/1029/2009GL041870.



Gale Crater

Gale Crater: CTX
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Automated Texture Analysis to
identify geologic features




Paolo Bellutta

—]
D)
Q)
<
™D
)
n
™D
O
O
n
—~
Q)

O
n




Paolo Bellutta

_|
-5
Q)
<
™D
D)
n
™D
O
O
n
—~
Q)
O
w




Traverse Cost Maps
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Dunes? No Problem!

Rachael
Hoover



o

tions at Gale

,, j (Cj“tyl ‘u(fr Clay Layer

' ,E?ﬁ_ﬁiv,?m&e B O 6 First Fence
f;ff’ | '




Gale Traverse Planning

Paolo Bellutta









Special Thanks to:

- Matthew Golombek

= = - Paolo Bellutta
. -AndresHuertas
S > -DevinKipp
~ "~ -Randy Kirk

—

—




Questions?

SELECTION OF THE MARS SCIENCE LABORATORY LANDING SITE

Journal Geophysical Research, 2011

M. Golombekl, ) Grantz, 3 Kippl, A. Vasavadal, R. Kirk3, R. FergasonS, P. Belluttal,
F. Calefl, K. Larsen4, v Katayamal's, A. Huertasl, R. Beyer6, A.C henl, T. Parker’
B. Pollard’, S. Lee!, Y. Sun!’, R. Hoover!®, H. Sladek'”, 7. Grotzinger7, R. Welch!

E. Noe Dobreal‘lo, 1B Michalskil‘m, M. Watkins'



