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Scanninghe High Crosses of lona

Background

Followingextensivework surveying and modelling in 3D the High Crosses in Irelaad)iscovery
Programme was invited by tH&chool of Humanities at tHéniversity of Glasgow to record and

model in 30the collection ofsculptedHigh Crosseis the museunon lona These are some of the
earliest and best examples of early medieval crogs&sotland and arboused in the recently
renovated museum, the old infirmary building of lona Abbey, which is managed by the public body
Historic Environment ScotlaftiES)Acces to the museunwas kindly given by HES for four days
working early in the morning and late afternoon and evening when the museum was closed to the
public.

Objective

The projecs objective was to us8D scanningechnology torecord in high resolution the surface
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grave slabs of interest to the research team in Glas@dw. additional grave slabs scexu were

identified from the RCAHMS Arg¥blume 4dinventory, with the mmbers22, 31, 45, 46, 47, 68, 78

surveyed. (14 and 69 had also been requested but after consultation with HES on site it was

determined that neither wee on theisland, having been removed for conservation.

Challenges

Thecrossesvere extremely challenging objects to scamat onlyin terms ofscale and amplexity of
geometry,but alsodue tothe museum settingshown in Figure 1.
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Special mountbave beerusedto allow thestone fragments to be displayegpright, presenting the
crosses standing as they would have appeangdo 4.2m high. This creates a wonderful
experience for the visitor, but the steel frames and clips are difficult chalefagehe scanning,

obscuring some important detail, Figure 2.

Figure 2¢ The rear and side views of the crosses of St Oran and St Matthew show the impact of therdrimg

Equipment / Specification

The Artec #Zawas the3Dscanneravailablefor the survey providing the ideal combination of

flexible handheld scanning operation with a sumillimetre resolutionresult, matching the level of

detalil the intricate stone carvindemanded see specification in FigureBach of the crosses was
divided into smaller scan jobs to retain manageable project sizes, for example the shaft and head of
the cross of St John in the foreground of Figure 1 were scanned as separate jobs. Tieeallow

detailed Artec scans to then be placed in their correct position with respect teaonther a

terrestrial scan was also taken of the museum space and lower resolution models of the crosses

generated.

Artec Eva

3D resolution, up to

3D point accuracy, up to

3D accuracy over distance, up to
Colaurs

Texture resolution

Scanning technology

Structured light source

Working distance

Linear field of view, HXW @ closerange
Linear field of view, HXW @ furthesange
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Video frame rate, up to
Exposure time

Data acaisition speed, up to
Multi core processing

Specification |
0.5mm

0.1mm

0.03% over 100 cm
24 bpp

1.3 mp

structured light
flash bulb (no laser)
0.4¢1m

214 x 148 mm

536 x 371 mm

30 x 21°

16 fps

0.0002 sec

2 million points / sec
Yes

Figure3 ¢ The rear and side views of the crosses of St Oran and St Matthew show the impact of thedrang



Figure4d¢! NIIiSO 9+! &0l yyohay3d {G W2KyQa ONR&AAaI L

Ladder access was used to reach the higher elements of the cresseSigure 4and for the

extreme high parts the scanner was used on an extendable pole. During these more awkward
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a visual of the scan process.

Data Processing

Data processing followealr standard pipeline. Thisdganon-site inArtec Studicsoftwarewith (i) a
check that quality thresholdsere achieved,(ii) that the initial alignment of scangassuccessful,
and (iii) that scancoveragevascomplete.Completing these stages givesnfidence that the more
complex, time consuming processing that takes place back in the office will be successful.

Artec Studiovasused for the scanegistrationg rough,serid and globalfollowed by fast fusion to
create a mesh, filterig out small objects. Bsheditingthen takes place in Geomagic Studio, using
the mesh doctor function talean the surface (remove spikes and fill small holEs final
deliverable high resolution mesh is then exported from Geomagic as astigdiiandard .obj file.

Effective visualisations of these surfaces are achievéteshlah using the radiance scaling function
to highlight the ornate carvings of the crosses. Fiduaad Figures illustrate the quality of models
achieved with a sel¢ion of views of the final modelsasvisudised in Meshlab.

Dissemination OQutputs

The Discovery Programnh@sdeveloped a pipeline toe-model thehigh-resolution3D meshand
generatea low polygon, lightweighversionfor web-viewing This results of this process can be
accessed othe Sketchfabwvebsite whichprovidesa 3D model viewer based on WebGL technology.
The lona models are available-dtttps://sketchfab.com/discoveryprogramme/collections/iona

Also part of the disseminatiomaterial is a 3D PDF for each object, love=olutionmodels but
accessible via standard Adobe Acrobat reader. They include a limited number of functions such as
measurement tools.


https://sketchfab.com/discoveryprogramme/collections/iona

Deliverables
For each object (High Cross or Stone Slabjdatm@ving have been supplied:

1. Metadata ¢ descriptionof the processes, thdata, and files supplied

Raw Data; Artec Studio format original data.sproj

Py file ¢ the alignedand registered scan dataply

Final modek; high resolution mesh model @ editingin Geomagic- .obj

Images; aselection of views of the object, created in meshlab, visualising the .obj file.
3D¢ PDR¢ accessit# version of the model.
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Figure5 - Views of the final modelf Stloly Q& ONR a & (i | Jréhgered usiBgfadianSeiskafing shader



