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' A Reliability of manual/automated measurements oveexturelesstopography E
A Target image resolution and the feasibility of syfixel accuracy measurement
A Temporal lags between the image acquisitions and the surfaggrations
A Radiometricchanges of target surfaces
N
)
ABasedon previous studiesand the availability of CTXand HRS®@verlappingcoverage the target §’

areasandimagesare chosenas

(1) Kaisercrater : active bedforms, dune and gulliesnoted by HiRISEmagery. Thebest HIRISEime

seriesfor the dune migration measurements

(2) Proctor crater : Partially active, wind regime consisting of three opposin
7 ik { (Fentonet al. 2005

o, (3) Wirtz crater (48.6S,334.74E)
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Photogrammetric control strategy

A Application of norrigorous sensor model and¥brtho image
generation

A Ground control using HIRISE stereo DTM

SR

Kaiser Crater

Site CTX / HiRISE(yellow box)

Control point setting with dune surface (left
without dune surface (mid) & check point
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Sackedortho image sequence and PCA

Kaiser Crater site timeline
09/06/19 10/06/16 11/04/30 12/06/21 13/11/05 14/06/19
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Proposed algorithms for automated registration

A Conventional image registration algorithm R 2 S anyakeireliable measurementsover the target images due to
1) the absence of high precision sub pixel registration ability;
2) algorithm failures over dark and monotonousdune textures.

A UoS algorithms replaced the measurement scheme based on a conventional image registration algorithm. The
algorithmic stepsof the new schemeare

(1) Coarseto-Finepyramidal measurementschemeemployingimagewarping usingan affine transformation é'
(2) Scaleinvariant feature transform (SIF) wasintroduced to define the target points for tracking. §
(3) A MachineVisionalgorithm usingoptical flow wasintroduced to makeinitial registrations 2
(4) Adaptive LeastSquares correlator wasemployed1) to refine registration; 2) to calculateregistration cost %
(5) Onlyreliable registration with sufficient matchingcostvaluewasdeliveredto the next pyramidal stage >
;
: — E
image Gaw) e o ©
% %)
((_;’(;(r?#lgtlj Orthorectifications E
points
M and mateher image (ortho) Smage (orthoy. A
S 3 B
Template correlator Imgiltg;a(;ge E
I | ~ ‘ Base algorithms UoSin-house S/W
Pt bt for Greenland glacier tracing
- Modified for a smooth surface
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‘Shadow, rej\ected by

& Active seasonal CO2

4000 5000 6000 7000
: “415. blunder detection
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»
RS, gully networks
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photogrammetric control
A Smaller migration speed t
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Outputs :Wirtz crater
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A Very low mobility except

A The migrations in the
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the area effected by jitter

opposite direction of the
estimated slip side

A After applying offset
(>0.3 pixel) value
estimated from
empty space.

A The displacement
vectors represent

Wirtz is a static dune
field.
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Potentlal appllcatlon for terrestrial dune cases

3 : Partial fixed dune

Kubuchi BadeinJaranDesert in North western China
United Nations Convention to Combat Desertificatio
(UNCCD) test area

2 : Soil restoration

4 : Fully fixed dune

| 2005 noAIs ang A Dune tracing techniques by iMars will be applied to UVA
J traced dune photogrammetricobservations during 2032018
2006 NDAIs and (supported by UNCCD).

traced dune

(image coruption) - A o Swill report scientific outcomes in Sep/2017 UNCCD

2008 NDAlIs and

traced dune Congress_

2000NDAIsand & Then combinedvith mid resolutionspaceborne sensing
andpassiveground ranging, theaeolianprocess will
more clearly identified. Possibly analogue study

Multi View Angle 8nSARRS observation Martian Dune on the circumstance <#0°C in winte
Kim et al. 2014
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