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Introduction:  The Mars Reconnaissance Orbiter 

(MRO) arrived at Mars on 10 March 2006 and, after 

several months of aerobraking, began its primary sci-

ence phase in November.  The High Resolution Stereo 

Imaging Experiment (HiRISE) on MRO is the largest, 

most complex camera ever flown to another planet.  

Plans call for this scanner to image roughly 1% of 

Mars by area at a pixel scale of 0.3 m during the next 

Mars year [1].  Among the thousands of images will be 

~1000 stereopairs that will provide an unprecedented 

three-dimensional view of the Martian surface at meter 

scale.  In this abstract, we describe our approach to 

generating geodetically controlled digital topographic 

models (DTMs) from such stereopairs, our first results, 

and plans for future DTM production.  

Image Characte ristic s:   The HiRISE camera is 

characterized by high signal to noise ratio (SNR) and 

large image size in addition to high resolution.  The 

focal plane contains a total of 14 CCD arrays, each of 

which operates as a 2048-pixel-wide line detector to 

build up an image in pushbroom mode, but with up to 

128 lines of time delay and integration (TDI) to ensure 

a high SNR even in shadows and in the polar regions.  

The combination of high SNR, low compression, and 

excellent resolution of small features such as rocks 

leads, in most cases, to an abundance of surface detail 

that greatly facilitates stereomatching of the images. 

Ten of the detectors, filtered to accept only red 

wavelengths, overlap slightly in the cross-track direc-

tion to provide continuous coverage of a swath 20,000 

pixels wide.  The wide image provided by the red de-

tectors is of greatest utility for stereoanalysis, as well 

as for many morphologic studies.  Additional detectors 

sensitive to blue-green and near-infrared wavelengths 

permit false-color imaging of the central 4000 pixels of 

the swath.  The along-track length of images that can 

be acquired depends on the number of CCDs used, 

pixel binning (if any) and data compression, but can be 

as much as 80,000 lines at full resolution.  At this size, 

a single HiRISE pair yields more topographic informa-

tion than was contained in the entire global DTM of 

Mars that was produced by the USGS from Viking 

Orbiter images in the 1980s.  Only the availability of 

digital or "softcopy" photogrammetric tools running on 

high-speed workstations make the generation of DTMs 

from such large images practical.   

Small motions of the spacecraft around its nominal 

pointing ("jitter") will distort the images, a problem 

that was identified for Mars Orbiter Camera (MOC) 

images [2] but that is more severe for HiRISE because 

of its higher resolution.  In addition, the distortions will 

occur at slightly different places in the images from 

different CCDs, complicating the assembly of the full 

image. This occurs because the detectors are displaced 

alternately forward and aft in the focal plane, so that 

they can overlap across-track to build up a continuous 

swath.  The same feature therefore crosses the overlap-

ping detectors at different times. In addition, because 

the reflecting optics of HiRISE obscure the central part 

of the field of view, the entire detector assembly sits 

slightly behind the optical axis.  The slight (~0.5%) 

radial optical distortion of the camera therefore dis-

places features both along-track and across-track at the 

location of the detectors, so that data from the individ-

ual CCDs must be rotated by angles ranging from zero 

to 0.25° to ensure that ground features stay in the same 

detector column during the time delay integration.  All 

of these factors (jitter, detector offsets, detector rota-

tions, and optical distortion) must be and are taken into 

account during our reconstruction of the images in 

order to obtain precision cartographic products. 

The stereo parallax generated by the along-track 

offset of the different detectors is negligible (~0.03°).  

Stereo coverage is therefore obtained by rolling the 

spacecraft to obtain a second image of a previously 

acquired target on a later orbit that passes nearby.  For 

features at low latitude, such rolls provide a crosstrack 

stereobase that is within a few degrees of being east-

west.  At high latitudes, the situation is more complex; 

to image the pole, for example, the spacecraft must be 

rolled to the poleward side of its inclined orbit on both 

opportunities, and the stereobase is primarily horizon-

tal and along-track.  Targeting of stereopairs requires a 

complex tradeoff between optimal convergence angle 

(typically 20–25° but smaller angles are preferred for 

very rough terrain and vice versa), minimizing the de-

lay between images to avoid surface changes and large 

shifts in illumination conditions, avoiding low phase 

angles (which yield low-contrast images that are diffi-

cult to stereomatch), and avoiding conflicts with other 

observations.  An early goal of the HiRISE team is to 

gain experience about what imaging geometries and 

camera settings lead to acceptable stereopairs for both 

interactive viewing and DTM production. 

Methodology:  Our approach to the photogram-

metric processing of HiRISE images follows that 

which we have previously described for the MOC and 

the Mars Express High Resolution Stereo Camera 

(HRSC) [2, 3].  In brief, we use the USGS in-house 

digital cartographic software ISIS to do initial process-
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ing, including ingestion, decompression, and (usually) 

radiometric calibration of the images [4].  "Three-

dimensional" photogrammetric processing steps, in-

cluding bundle adjustment for geodetic control, DTM 

creation by automatic stereomatching, and interactive 

quality control and editing of the DTMs, are performed 

on a photogrammetric workstation running the com-

mercial software SOCET SET (® BAE Systems) [5].  

Software written at the USGS translates the images 

and the supporting geometric metadata into formats 

that SOCET SET understands.  Derived products, such 

as DTMs and orthorectified images (projected onto the 

DTMs), are translated back into ISIS format for further 

processing including mosaicking and scientific analy-

sis. 

Within this broad outline, two aspects of HiRISE 

processing deserve comment as distinct from our past 

efforts.  In the past, images from MOC, HRSC, and 

many other planetary cameras were prepared for 

stereoanalysis by processing in the ISIS 2 system [6].  

HiRISE is the first instrument to rely entirely on the 

object-oriented successor system ISIS 3 [7] for stan-

dard data processing, and thus the first for which we 

have created ISIS 3–SOCET data translators. 

A more significant challenge was posed by the 

geometric complexity of the HiRISE camera.  SOCET 

SET provides a "generic" sensor model (i.e., software 

that computes the transformation between image coor-

dinates and ground coordinates) for pushbroom scan-

ners, which we have successfully used for MOC and 

HRSC processing.  Unfortunately, this model cannot 

be used to model raw HiRISE images at the level of 

accuracy required, because it does not allow the detec-

tors to be located away from the axis of radial optical 

distortion.  Rather than develop our own sensor model 

specific to HiRISE, we have elected to pre-process the 

images in ISIS to remove the optical distortion so that 

the existing sensor model can be used.  The ISIS 3 

program noproj, written for this purpose, transforms 

input images by projecting them into ground coordi-

nates of latitude and longitude and then back into the 

image coordinates of an idealized, distortionless 

HiRISE camera that can be modeled in SOCET SET.  

Other geometric effects are corrected at the same time:  

data from the offset and rotated real CCDs are trans-

formed to what a single, straight detector would have 

seen, so that they can be mosaicked together and 

treated as a single image.  To the extent that the "jitter" 

motions of the platform are known, these can be cor-

rected by noproj as well, so that the ideal image is 

what would have been seen from a more stable plat-

form.  We will return to the issue of jitter below. 

"Fi rst  Light"—Victor ia Crater:   The dataset 

selected for initial testing of our software and devel-

opment of mapping procedures covers the 750-m crater 

informally named Victoria, in Meridiani Planum.  The 

Opportunity rover arrived at Victoria in September 

2006 and will ultimately descend into the crater to in-

vestigate the stratigraphic column it exposes, so a high 

resolution topographic model of the region is of great 

value to mission planners.  We had previously gener-

ated a DTM (unpublished) at 5 m/post from ~1.5 

m/pixel MOC images. 

Images.  Three HiRISE images of Victoria have 

been obtained and were processed: TRA_000873_1780 

(0.267 m/pixel, 3.75° emission), PSP_001414_1780 

(0.276 m/pixel, 17.54°), and PSP_001612_1780 (0.265 

m/pixel, 1.95°).  In all cases, the spacecraft is east of 

the crater.  The expected vertical precision EP, assum-

ing 0.2 pixel matching error [2] is 0.22 m for a stere-

opair consisting of the first two images, and 0.19 m for 

the second and third images. 

Control. For this project we treated the images 

from individual CCDs (after noproj) as independent.  

Only the two or three red detector segments that over-

lapped the crater were used; segments from each of the 

three HiRISE images were adjusted together.  The ul-

timate source of control was the Mars Orbiter Laser 

Altimeter (MOLA) global DTM.  MOLA has unprece-

dented absolute accuracy both horizontally and verti-

cally [8], but the spot size, spot spacing, and DTM grid 

spacing are all in the hundreds of meters, making it 

challenging to identify corresponding features on the 

HiRISE images.  We therefore used coordinates meas-

ured from the 1.5 m/pixel MOC images previously 

controlled to MOLA for horizontal control, ensuring 

that the two datasets would be registered to one an-

other even more precisely than either is tied to MOLA.  

A total of 33 features within ~1 km of the crater were 

measured interactively: 5 with horizontal coordinates 

weighted at 10 m, 22 with heights weighted at 3–5 m, 

1 with both, and 5 as tiepoints with no ground coordi-

nates assigned.  Most points were measured on 4 over-

lapping images, resulting in an average of 16 points 

per image.   

Because of the narrow (~1°) field of view of 

HiRISE, it is neither possible nor necessary to adjust 

both camera position and pointing.  We adjusted the 

spacecraft position (with a weighting of 1000 m along 

track, 100 m across track, and 10 m radially) and the 

rotation around the camera axis, (weighted at 0.02°) 

but held the remaining pointing angles fixed.  Linear 

drifts of these parameters were also permitted.  Space-

craft positions for all images moved consistently about 

1000–1700 m along and 260 m across track, probably 

reflecting real errors in the reconstructed trajectory 

available to us.  With a looser radial weighting, the 

spacecraft also moved up 500 m, which we believe to 

be the result of an along-track scale error.  With the 10 

m weighting, RMS residuals were 9.4 m in longitude, 

26.5 m in latitude, 7.9 m in elevation, and 0.86 pixels 

in the images (line and sample errors combined).  The 
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horizontal errors with respect to the MOC base are 

disappointingly large compared to the MOC and 

HiRISE pixel scales, but it is clear that the two datasets 

are controlled consistently at a precision better than the 

100 m accuracy with which either can be located rela-

tive to MOLA. 

 
Figure 1. a) Part of the rim of Victoria crater, MOC image 

R14-00021 at 1.5 m/pixel, equirectangular projection, north 

up. b) Corresponding area of color shaded relief from manu-

ally edited MOC DTM at 5 m/post. c) HiRISE image 

PSP_001612_1780 at 0.3 m/pixel. d) Shaded relief from 

unedited HiRISE DTM at 1 m/post.  Same color coding as b. 

Contour interval is 2 m, total range of elevations is 51 m.  

DTM Generation.  This first study area proved to 

be extraordinarily challenging for automated stereo-

matching.  The Meridiani plains are extremely flat and 

covered primarily by fine material that appears feature-

less at HiRISE resolution [9].  Sedimentary outcrops 

and eolian ripples less than a meter high provide image 

texture in a few areas, but much of the region sur-

rounding the crater is featureless apart from a scatter-

ing of small rocks and faint streaking with windblown 

dust.  The interior slopes of the crater are similarly 

bland but relatively steep (up to 30°).  Outcrops in the 

crater walls are vertical and many are deeply shad-

owed.  We previously found it almost impossible to 

match images of the Meridiani plains at MOC resolu-

tion [2], and resorted to interactive measurements to 

obtain the MOC DTM of Victoria.  Despite these chal-

lenges, we obtained a useful DTM over most of the 

crater and surroundings by automatic matching of the 

HiRISE images PSP_001414 and PSP_001612.  Re-

sults in bland areas were improved considerably by 

applying a difference-of-Gaussians (DoG) bandpass 

filter [10] to the images, followed by a contrast en-

hancement, for the final pass of the multi-resolution, 

multi-pass matching strategy.  The high SNR of 

HiRISE permitted accurate matching within deep 

shadows, but the change in position of the shadow 

edges between images resulted in unavoidable arti-

facts.  Small variations in the apparent height of the 

plains, caused by matching error, are at the sub-meter 

level, in agreement with the EP calculated above.  

Overall, the expectation of a substantial improvement 

in DTM detail from the 5-fold improvement in pixel 

scale relative to MOC is clearly fulfilled. 

Spirit  at  Columbia  Hill s:  Our second DTM 

was produced from images PSP_001513_1655 and 

PSP_001777_1650, which have a convergence angle 

of 19.8° and cover the entire Spirit traverse so far.  

These images have excellent surface detail for stereo-

matching, with only minor differences caused by dust 

devil activity.  Images from all 10 red CCDs were rec-

tified with noproj, mosaicked, and controlled and proc-

essed as one.  The SOCET matching algorithm per-

formed poorly wherever data from one CCD over-

lapped a different detector in the other image.  This 

problem, caused by along-track offsets of the odd and 

even CCDs of about 5 pixels, was corrected by shifting 

the CCD images to the best nearest-pixel alignment 

before mosaicking.  The adjusted mosaicked images 

were then matched successfully throughout, yielding a 

DTM with 1 m grid spacing.  The full DTM is shown 

in Figure 2.   

 
Figure 2 .  Color shaded relief of the HiRISE stereo DTM 
of the Spirit landing site and Columbia Hills, resampled from 
1 m to 10 m/post.  Total range of elevations is 128 m.  Height 
discontinuities (”cliffs”) with magnitudes 1 m are still visi-
ble between the CCDs, because the offsets are not com-
pletely time-independent and were corrected only to the 
nearest pixel.  Equirectangular projection with north at top. 

Few matching errors were found in the DTM; the 

enlargement (Figure 3) shows the worst such error as a 

small bump south of Husband Hill. (Note that all fea-
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ture names in this area are informal.)  Editing of the 

full DTM required less than 12 hours interactive work, 

or 0.22 hours per million elevation points.  Most 

HiRISE images have similar levels of detail and should 

produce equally error-free DTMs.  The 0.2–0.3 m fluc-

tuations of the DTM in the bland plains correspond to 

0.2–0.3 pixel RMS matching error. 

 
Figure 3.  Enlargement of the unedited Columbia Hills 
DTM (Fig. 2) showing Husband Hill (top) and Home Plate 
(lower right), where Spirit is currently located.  Color scale is 
the same as Fig. 2; contour interval 5 m. 

Future Work:  Our current priority is the genera-

tion of DTMs in the candidate landing sites for the 

Phoenix mission.  HiRISE images of the previously 

selected sites, which we mapped and found to have 

acceptable slopes at MOC resolution [11], showed a 

hazardous density of rocks.  After an extensive reex-

amination of the target latitude zone, three new sites in 

the longitude range 235–255°E have been chosen [12].  

One HiRISE stereopair was acquired in each site be-

fore imaging became impossible because of increasing 

atmospheric opacity.  We are currently finalizing 

DTMs from these three pairs, as well as from one pair 

targeted in the previous candidate landing site, for de-

livery to the Phoenix team.  The models typically show 

very subtle relief of at most a few tens of meters, and 

slopes of a few degrees or less at 1 m baselines. 

We are also beginning to make DTMs to address 

the scientific priorities of the HiRISE team.  Among 

the regions already identified as of greatest interest are 

young or potentially active features (gullies, high lati-

tude flow lobes and crevasses, polar "spiders" and gey-

sers, polar layered terrain, sublimation scallops in Hel-

las Planitia), stratigraphic sequences and contacts (lay-

ered deposits in Valles Marineris and craters, including 

Holden and Eberswalde deltas), tectonic features 

(faults in Candor Chasma), the freshest volcanic fea-

tures (e.g., in Athabasca Valles), impact features (very 

fresh craters, possible secondaries), and past landing 

sites, where ground truth is available. 

Technical objectives include finding the optimal 

combination of filtering and parameter values for the 

stereo matching software to produce detailed and arti-

fact-free DTMs, streamlining the stereo processing as 

far as possible, in particular by working with mosaics 

of all noproj-corrected CCD images into a single large 

scene, reducing the number of control points to meas-

ure and DTM segments to manage.  We will also ex-

periment with using photoclinometry (shape-from-

shading) to refine stereo DTMs by adding detail [3]. 

A final, important goal is to address the issue of 

spacecraft jitter in the images.  By using the real (jit-

tery) pointing of the spacecraft on input and an ideal-

ized smooth pointing history on output, noproj is capa-

ble of removing jitter distortions.  Our preliminary 

tests indicate, however, that using the standard mission 

product for pointing (reconstructed SPICE CK files 

[13]) can introduce more errors than it removes, be-

cause the pointing angles in these files are coarsely 

quantized on the scale of several HiRISE pixels.  The 

sampling of the standard kernels is also too slow to 

capture important motions of the spacecraft.  We are 

therefore working on a process to reconstruct an im-

proved pointing history from a combination of the 

standard CK file, special high-rate data from the 

spacecraft's gyroscopes, and information obtained by 

comparing the data from overlapping CCDs, which 

image the same feature at different times during the 

motion. Assembling these sources of data into an op-

timal estimate of the true pointing history will be chal-

lenging but will pay off in the form of more accurate 

DTMs without the "washboard" artifacts that can be 

introduced by jitter [2]. 
References: [1] McEwen, A.S., et al. (2007) JGR, 112, 

in press. [2] Kirk, R.L., et al. (2003) JGR, 108, 8088. [3] 
Kirk, R.L., et al. (2006) IAPRSSIS, XXXVI(4), CD-ROM. 
[4] Becker, K., et al. (2007) LPS XXXVIII, 1779. [5] Miller, 
S.B., and A.S. Walker (1993) ACSM/ASPRS Annual Conv., 
3, 256; (1995) Z. Phot. Fern. 63, 4. [6] Eliason, E. (1997) 
LPS XXVIII, 331; Gaddis et al. (1997) LPS XXVIII, 387; 
Torson, J., and K. Becker, (1997) LPS XXVIII, 1443. [7] 
Anderson, J.A., et al. (2004) LPS XXXV, 2039; see also 
http://isis.astrogeology.usgs.gov. [8] Smith, D., et al. (2001) 
JGR, 107, 23689.  [9] Squyres, S.W., et al. (2006) JGR, 
111(E12), E12S12.  [10] Vosselman, G., et al. (2004) in 
Manual of Photogrammetry, 5th Ed., 472. [11] Kirk, R.L., et 
al. (2006) LPS XXXVII, 2033. [12] Smith, P.H., et al. 
(2007), LPS XXXVIII, 1176.  [13] Acton, C.H. (1999) LPS 
XXX, 1233. 

Seventh International Conference on Mars 3381.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


