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Dr Colin Urquhart, winner of the prestigious Gannochy Trust Award for Innovation, which 
carries a £50,000 prize, invited a captivated RSE audience to don their 3D spectacles and 
view the revolutionary technology which is making a big impact in facial surgery, 
orthodontics and even the entertainment industry. 
 
From the zombies in Hollywood blockbuster 28 Weeks Later to burns units, psychology labs 
and orthodontic practice, the technology of Dimensional Imaging Ltd is making itself felt. The 
Scottish company has sold its products to customers around the world and is continuing to 
develop new and exciting technologies. 
 
Chief Executive Officer, Dr Colin Urquhart, 2008 winner of the Gannochy Trust Innovation 
Award of the Royal Society of Edinburgh, described how the company was set up to exploit 
the technique of passive stereo photogrammetry, which is used to derive accurate, high 
resolution, three-dimensional surface images from stereo pairs of images captured by 
standard digital cameras. The company’s DI3D (TM) system, the first commercial application 
of its type, is being used in diverse fields ranging from the medical and psychological to 
entertainment. 
 
But it didn’t start out like that. In an engaging lecture, Dr Urquhart took the RSE audience 
through a whistle-stop tour of the history of using stereo images to allow depth to be 
perceived, which was first described by Charles Wheatstone in 1838. This work was then 
refined by Dr David Brewster in 1849, who invented the prism stereoscope and went on to 
develop the technology further. 
 
Dr Urquhart used this example to explain the difference between invention and innovation. 
Innovation is more about entrepreneurship, he believes, because it probably means 
introducing an invention to market. While Wheatstone invented the stereoscope, Brewster 
was the innovator. The Victorians realised they could take measurements from stereo 
photographs – a process called photogrammetry. A century later, in the 1970s, 
neuroscientists became interested in taking this further because they wanted to understand 
how we perceive depth. They used tools such as random dot stereograms, as developed by 
Dr Bela Julesz, which helped to show how depth is perceived by the human brain. The 
advent of computers meant that theories could be tested more easily. 
 
But in 1989, when Dr Urquhart was working for his Masters degree, it still took days to 
compute images and the technology didn’t work with natural images, possibly because they 
didn’t have enough texture. Dr Urquhart and his supervisor, Dr J. Paul Siebert,  developed 
active stereo photogrammetry (ASP) which involved projecting random patterns on to the 
same images, and was able to capture a three-dimensional model. Dr Urquhart described 
how he and his supervisor were very excited about this, so published their findings. Had they 
patented them, things may have taken a different course, he said ruefully. Unlike traditional 
methods of creating 3D pictures, which use lasers and can take up to several seconds to 
scan an object, ASP was instantaneous; indeed, its applications are still in use today. 
In 1995, Dr Urquhart worked with facial surgeons at Canniesburn Hospital and helped to 
develop a technique which involved combining the ASP technology with x-ray, to give a 



picture of hard and soft tissue. Again, this technology was probably patentable; but again Dr 
Urquhart and his colleagues chose to publish instead. 
 
Further developments were made to the ASP technology, including the addition of colour, 
but attempts to commercialise it were unsuccessful. Around this time, however, at the turn of 
the Millennium, digital camera technology was moving on apace. Returning to Glasgow 
University, Dr Urquhart and his former supervisor used two high-specification Kodak 
cameras to create 3D surface images which were even higher resolution and better quality 
than those previously achieved with ASP. There was no need to capture a second image 
and colour was ‘built-in’. This was to become passive stereo photogrammetry, which 
definitely had commercial possibilities. 
 
Following Proof of Concept funding from Scottish Enterprise, Dr Urquhart and colleagues 
developed a demonstration reel, which showed how real people could be turned into virtual 
characters. Their target was the video games market, with the idea that life-like 3D images of 
anyone – be they celebrities or ordinary punters – could be dropped into games. A company, 
then called Virtual Clones, was formed in January 2003.  
 
Dr Urquhart showed the company’s development from its very early stages, with particular 
reference to financial challenges. He believes it was the right approach that he and his co-
founder set up the company, rather than the university. Entrepreneurs should set up 
companies, he believes, because they will drive it forward. 
 
The chosen market – entertainment – was not to prove fruitful at first, however. In August 
2003 they made their first sale, but it was to the Glasgow Dental Hospital and Southern 
General – users of the previous ASP technology. A change of focus followed, and the young 
company turned its attention more closely to the medical market. The move was successful. 
Since then, the technology has been used to create ‘virtual patients’, on whom techniques 
can be tested and measured. It lets maxillofacial surgeons observe precise images of 
patients before and after surgery and measure outcomes objectively. ‘It allows them to see, 
measure and assess what they are doing – they can capture the patient at all stages of 
treatment,’ he said. 
 
In 2005 the company name was changed to Dimensional Imaging, which better reflected the 
medical focus. At the same time, the company was able to exploit advances in digital 
camera technology which, as Dr Urquhart put it, meant you could get more pixels for your 
pound. Cameras are getting cheaper and higher resolution all the time, and Dimensional 
Imaging can use these advances to provide ever-better products. 
 
Other applications have since been developed. These include using the technology to treat 
facial burns – where previously the patient would have to undergo an unpleasant plaster-
casting of the face, probably involving an anaesthetic, the DI3D system allows a highly 
accurate ‘mask’ to be made without even touching the patient. 
 
The technology is also of interest to psychologists, who use it to morph the shape and 
appearance of a number of people into a single image – a technique very useful in the 
growing discipline of facial recognition, where applications include witness identification. 
And finally, as if to come full circle, the entertainment industry has been knocking at the 
company’s door. As well as being used to create some of the zombies in 28 Weeks Later, 
Dimensional Imaging systems have now been sold to major UK and US video games 
companies. ‘Our original business plan wasn’t wrong – just five years ahead of its time,’ he 
smiled. 
 
Last year the company made a profit for the first time and Dr Urquhart plans to invest the 
£50,000 Gannochy Prize in Dimensional Imaging to help it to develop new technologies and 



to continue to innovate. He aims to use any future returns from the investment of the Prize to 
help support other young innovative Scottish companies. 
 
Dr Urquhart finished with a brief description of the company’s latest innovation, which adds 
the fourth dimension – time – with the use of video cameras. This can capture three-
dimensional sequences of dynamically changing surfaces, which allows even very subtle 
changes to be captured accurately. In facial surgery, for example, the data can be used to 
measure facial function, while in video games it creates more realistic facial animation. It’s a 
novel technology on the world scale and is revolutionising our ability to track temporal 
changes. 
 
In conclusion, Dr Urquhart summed up some of the lessons he has learned. Innovation is 
harder than invention, he believes. It’s tough, but satisfying to see products that embody 
technology you have developed sold across the world. You can innovate with existing 
technologies – arguably his innovation is based on an invention from 160 years ago. 
 
Cash is king – and so is the customer: talking to and getting feedback from those who use 
the equipment is vital to development. And you have to adapt to survive. His company 
started with a focus on entertainment, moved to medical applications, and this financial year 
so far, a third of the sales have come from entertainment. He ended with an advert – anyone 
interested in the technology should contact him for a chat. http://www.di3d.com/  
 
 
Questions 
Dr Urquhart was asked whether there are limits to the technology. For example, because 
texture is essential, would the technology be able to capture very smooth skin. He replied 
that there are theoretical limits – eg, a blank piece of white paper cannot be captured – but 
that it has been demonstrated to work on humans of all different ethnicity and all ages from 
small babies to older people. He was also recently pleased to be able to capture a black 
hoof on a black horse for a vet school, which would be impossible with most other 3D 
capture methods. 
 
Asked how it is used in orthodontics, Dr Urquhart said one example is that it gives an 
objective assessment of surgical outcomes, for example, in cleft lip and palate surgery, and 
allows different techniques to be compared against the ‘gold standard’. It can also be used to 
predict outcomes and involve the patient in saying what he or she wants. 
 
Asked by a cleft surgeon if the company will continue down the medical applications route 
now that the entertainment industry is using the technology, Dr Urquhart said he definitely 
would. While entertainment looks ‘glossy’ it isn’t as commercially exciting as you might thing 
– whereas there is a market of 10,000 orthodontists in the US. 
 
Asked about other applications, such as full body capture, Dr Urquhart said that is difficult to 
define and to do, but said some of Dimensional Imaging’s customers are adapting the DI3D 
technology for their own applications, including body capture – something about which he is 
very happy. 
 
The vote of thanks was delivered by Professor Andy Walker of Heriot-Watt University, who 
was a member of the Gannochy judging panel. He was particularly impressed by Dr 
Urquhart’s willingness to rewrite the business plan – and also in his plans to support 
innovation in Scotland. 
 

Opinions expressed here do not necessarily represent the views of the RSE, nor of its Fellows 
The Royal Society of Edinburgh, Scotland’s National Academy, is Scottish Charity No. SC000470 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskOldFace
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MVBoli
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 225
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /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 225
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


