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Contribute to assessment of safety of candidate PHX sites for landing
»  Supnported by Mars Critical Data Products Initiative (CRUDPIE)
»  Builds on sirilar work done for MER (Kirk et al., 2003, JGR 103(£12), 30
doi:10.10’)9/’)00’-’;1-':0021’-’")
+ Assess “roughness” at highest resolution (MOLA, THEMIS, HRSC provide information
on longer baselines)

+  Use MOC-NA images (3-6 m/pixel typ.)

+  Make DTMs by stereo and photoclinometry

»  Report slope statistics, supply DTMs for simulations

+  Start by sampling all can ndidate areas, work to sample all terrain types in

never achieve 100% area coverage

» Differences

» Detailed safety criteria will be different for trivod lander

+ Initial image and stereo coverage is even sparser (but will grow)

o  FHRSC-SRC may become important (paired with MOC-NA)

+  HIRISE will be important when available

+ Less geomorpnologic diversity?

+ More problems with image data?
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r

=300 m baselines—MOLA point-to-point

<150 m baselines—MOLA pulsawidth

~100 m baselines—TrIEMIS photoclin., FIRSC stereo

3=20 m baselines (and extiapolation to slightly shorter)—MOC and
MOC+SRC stereo and photoclinometry

<3 m baselines (rocks) '

raquires
modezling...or FIRISE
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Photoclinomeiry
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V]

single irmage
rlorizontal res 1 pixel
Measure, | slopes

> Neighbor nts 1o << 1 nix
» Errors grow w/baseline
rRadiornetric

> Artitacts it albvedo varies

» Scale error if haze not calip., ¢

sterao/MOLA
> No absolute neignts
CPU & labor Intensive

PHX LS
11/29/05

Workshop

U)

9

¢

Kirk—PHX LS Roughness from

MOC

er

lodologies Compared

(D

0

Two convergent images

W

rlorizontal res =3 pixel

Vert res 0.2 pix /[ (b/h)

s ~1 vixior MOC

» Independent of baseline

Geomelric

> Ignores albado

» lgnoras atrmosphnere

> Absolute neignts require
control (2.9. 1o MIOLA)

CPU & labor intensive
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=volving

cl =

2

> Worksnops 1 and 2

> Map availaple MOC

» Slopes at

Try to calibrate PC

o Largely t

> Succe
Workshop 3

- |dentify single MO

v

9

nwarted by lack of ¢

s at one site

stereopairs (and request others)

=10m baselines (doas not resolve baskatball texture)
against stereo DTMs

clear topo at ST scales, variable alvedo

Al) gives consistent slopes down to 3m

laJes overlapping “ororinent” (typ
n VMIOLA

t‘ﬂ
ires |

<100rn nign) reliet fea
> Perforrm PC with calioration against MOLA
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Relative Elevation (m)
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Phoenix B6 Crater—Photoclinometric Profile
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Phoenix B6 Crater—Cumulative Adirectional Slope Distributions
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! ¢ Compared

Prnoenix ancd MEF

RMS Slope—Phoenix B1-B7 Panchaia Rupes
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Crater Slopes from Stereo
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Adirectional Slope ()

PHX LS Workshop Kirk—PHX LS Roughness from 14
11/29/05 MOC




O
<
g
—
A
—
O
=
-
=
@
)
W
@)
Q
—
=
©
Q)
=
g
(€D
G
<

PHA LS Workshop Kirk—PHX LS Roughness from
11/29/05 MOC

2
(P
(1
W

(@))

(&)

C1

I/\




PHA LS Workshop
11/29/05

)
(D
)

Q.
©
)
 —
(P
)

Kirk—PHX LS Roughness from
MOC

>




9

Potentlal Proolems

r l‘\-f ~ -~ -~ "\."\
FOr stereoanalysis

» Scarcity of image pairs
s Poor image quality, lack of texture, surface changes, etc
» Imaging modas not yat ysable (cPROTO)
o “Jitter”; high-frequeancy motion of s/c during imaging
» Along stereobase —> “washboard” topogranny
+ Around boresight —> “lasagna” topograpny
» Across stereobase —> difficuity sterematching (“beer gogyles”)

For photoclinoretry

»  Must be “calibrated” for contrast-reduction due to haze; raquires prasenc
suitable features
+ Big enough to be resolved in stereo DTM
+ Small enough that photoclinometry is relatively accurate
+ Steep enough to modulate brightnass aporeciably
+ Not 1o much albedo variation
»  Variations in albedo introduce artifacts in DTM

/)

)
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Wy Rougnness rlazard
Assessrment for Pnoenlx 1s rlard

o Geomorphology of landing zone is relativaly uniform and large features are
subduad/venign
« |dentity, roughness of smalll features crucial
+ A few huge boulders (fully shadowed) among the “basketball” bumps, or
+ A continuum of bumps with slope-related shading more or less visible through their low
albedo?
« Can only make guaintitative discrimination by photoclinometry; features are only a
few pixels so stereo doas not rasolve them
+  Requires good haze calibration (from stereo)
+  Equivalent question in qualitative terms: What do the features look like w/atmospheric
haze strivped away? Better yet, with albedo stripped away?
» High contrast (boulders/steep slopes/shadows), or
+ Low contrast (bumps/gentle slopes/shading)?
«  Low relief and strong albedo variations on features seen iin stereo make them almost
useless for caliipration puiposes

o HIRISE Images/DTMs will be incradibly valuable
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) 4 o, o r e lal s
Exarmnple: A favoraple case (|

for pnotoclinometry calioration

will distort whole PC DTM P':E
if not cropped out "

Exceptionally uniform
albedo in plains here as
good as it gets for PC

Local albedo variations
here are more typical,

will distort local features

e TN

Total I/F range
0.12-0.14 (15%)
Mostly albedo
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Previously Reporited Models
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134°E 48°N

M18-01468/E18-013]

C calibration difficult
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(analog N of zone)
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196.5°E 73.5°N
02-01891/R01-0131
tereo nopeless
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251.6°E 66.8°N

o M23-02019/£23-00945

»  Crater useful for calibration; a
roughness outside

(&)
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¢
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. Pln@emx( Ci

64.6°E 70.2°N

+  M19-01733/E19-00409

» Crater, bright polyg. cracks

+ Calibration poss but albedo variations
maxe PC imposs

+ Phoenix D1

Kirk—PHX LS Roughn
MOC

o 241.1°E 68.4°N
s MOO-00483/R19-02207
» Very subdued crater

+ Albado variations, low relief for cal
make PC impossible

N

=
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Worrsnop 2

+ Phoenix B1
+  130.4°E 67.83°N
¢+ R22-00168/501-00644
+ Subdued crater marginally re
PC cal impossible

+ Phoenix B2
o 131.6°E67.6°N
0231/R22-00846

+  No resolved features, albado variable:
PC calibration impossible

solvad;
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Ph@enlm B3
131.4°E 67.2°N
+  502-00705/501-005601
»  Some resolvead hills; PC
maybe possible

Ph@enlm B4
126.6°E 67.1°N
»  502-007386/3501-00875
»  Crater w/ polygons on floor

calibration

+  Low hillwith dark albedo; PC

calibration impossible
Phoenix A2
+  259°E 69°N
»  R22-01155/R23-00903

+  No resolved features; PC
Impossible
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Stereopair:
m1801468
1801397

-4596 - -4586
-4585 - -4577
-4576 - -4568
-4567 - -4559
-4558 - -4550
-4549 - -4541
-4540 - -4532
-4531 - -4523
-4522 - -4514
-4513 - -4505
-4504 - -4496
-4495 - -4487
-4486 - -4478
-4477 - -4469
-4468 - -4460
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Planetographic

MOC Ortho m1801468
6 meters/pixel

2 — Utopla

MOLA
6 meters/pixel

Raw Stereo DEM
6 meters/pixel

Corrected Stereo DEM
6 meters/pixel

134°26' East
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Slope vs. Baseline ai VLZ2: Modest

' e R XY ~VF - b~ =~ Ve -
slopes w/ conservailve PC naze |evel

RMS Slope—Viking Lander 2

100 T

10 ¢

=]
= VL 2 - ST Area A (hills+plains) \

— VL 2 - PC Area B (hills)
— VL 2 - PC Area C (plains)

RMS Bidirectional Slope (%)
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Baseline (m)
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Pnoenlyx 0

Phoenix 0

MOC Ortho €0201891

10 meters/pixel

163°15' 163°10° 163°5' 163°00'

Stereopair:

0201891

r0101314

Il -5028 - -5010
I -5009 - -4992
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[ | -4937 --4920
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Bl 4793 - -4776
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Planetographic

73°20"
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MOLA

10 meters/pixel
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MOC

73°20"
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Raw Stereo DEM

10 meters/pixel

163°15' 16310 163°5' 163°00'
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Prnoenlx Al

Phoenix A1

MOC Ortho m2302019 MOLA Raw Stereo DEM Corrected Stereo DEM
21 meters/pixel 21 meters/pixel 21 meters/pixel 21 meters/pixel
108°15'  108°5'  107°55' 108°15'  108°5'  107°55' 108°15'  108°5'  107°55' 10815 108°5'  107755'

Stereopair oo e

m2302019

2300945
67°5" 67°5' 67°5" 67°5"
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Planetographic s635:
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Slope vs. Baseline al Pnoenix Al

Low slopes outside crater

RMS Slope—Phoenix A1
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RMS Bidirectional Slope (°)
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—Phoenix A1 - ST b ejecta
—Phoenix A1 - ST c outside ejecta
— Phoenix A1 - PC a outside ejecta
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Pnoenix AZ

Phoenix A2

Stereopair: MOC Ortho r2201155 MOLA Raw Stereo DEM
r2300902 12 meters/pixel 12 meters/pixel 12 meters/pixel
r2201155
101°24W . to1t12w 101°24W . to1t12w 101°24W . tote12w
101°2aw 'oorti2w 101°2aw " 01ti2w 101°24W " torth2w
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Prnoenix

Phoenix B1

MOC Ortho r2200168

10 meters/pixel

MOLA

10 meters/pixel
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Raw Stereo DEM

10 meters/pixel

—]

Corrected Stereo DEM

10 meters/pixel
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rnoenix 82

Phoenix B2

Stereopair:
r2300231
r2200846

1 0 1
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Planetographic

MOC Ortho r220846
10 meters/pixel

131°32E  131°36'E  131°40'E

MOLA
10 meters/pixel
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Raw Stereo DEM
10 meters/pixel
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Corrected Stereo DEM
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1] 1] 1]
131°32E  131°36'E  131°40'E

] ] ]
131°32E  131°36'E  131°40'E

] ] 1
131°32E 131°36'E  131°40E

Kirk—PHX LS Roughness from

MOC

1) ] J
131°32E  131°36'E  131°40E




Pnoenix 83

Phoenix B3

MOC Ortho s0100601 MOLA Raw Stereo DEM Corrected Stereo DEM
10 meters/pixel 10 meters/pixel 10 meters/pixel 10 meters/pixel
131720 131724 13128 131720 131724’ 13128 131720 131724 13128 131720 131724 13128
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Phoenix B4

MOC Ortho s0100875 MOLA Raw Stereo DEM Corrected Stereo DEM

10 meters/pixel 10 meters/pixel 10 meters/pixel 10 meters/pixel
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Slope vs. Baseline ai Pnoenix 81-7
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Phoenix C1

Stereopair:
m1901733
1900409
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-4350 - -4320
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-4288 - -4258
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Slope vs. Baseline ai Pnoenix Cl1.
; low slopes ouiside crater

(‘d
~

Siereo gives
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Pnoenly D1 — Scandia Co

Phoenix D1

MOC Ortho m0000483 MOLA Raw Stereo DEM Corrected Stereo DEM
6 meters/pixel 6 meters/pixel 6 meters/pixel 6 meters/pixel
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ope vs. Baseline at Pnoenix D1

Stereo glves moderaie slopes

RMS Slope—Phoenix D1 Scandia Colles
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