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Scanning the High Crosses of Iona 

Background 

Following extensive work surveying and modelling in 3D the High Crosses in Ireland, the Discovery 

Programme was invited by the School of Humanities at the University of Glasgow to record and 

model in 3D the collection of sculpted High Crosses in the museum on Iona. These are some of the 

earliest and best examples of early medieval crosses in Scotland and are housed in the recently 

renovated museum, the old infirmary building of Iona Abbey, which is managed by the public body 

Historic Environment Scotland (HES). Access to the museum was 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 projects objective was to use 3D scanning technology to record in high resolution the surface 

ŘŜǘŀƛƭ ƻŦ ǘƘǊŜŜ IƛƎƘ /ǊƻǎǎŜǎΣ {ǘ WƻƘƴΩǎΣ {ǘ aŀǘǘƘŜǿΩǎ ŀƴŘ {ǘ hǊŀƴΩǎΣ ŀƭƻƴƎ ǿƛǘƘ ŀ ǎŜƭŜŎǘƛƻƴ ƻŦ ŎŀǊǾŜŘ 

grave slabs of interest to the research team in Glasgow. The additional grave slabs scanned were 

identified from the RCAHMS Argyll Volume 4 inventory, with the numbers 22, 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 were on the island, having been removed for conservation.  

Challenges 

The crosses were extremely challenging objects to scan, not only in terms of scale and complexity of 

geometry, but also due to the museum setting, shown in Figure 1.  

 

Figure 1 ςLƻƴŀ ƳǳǎŜǳƳ ƘƛƎƘ ŎǊƻǎǎŜǎΦ {ǘ WƻƘƴΩǎ ƛƴ ǘƘŜ ŦƻǊŜƎǊƻǳƴŘΣ ōŜƘƛƴŘ ƭŜŦǘ ƛǎ {ǘ hǊŀƴΩǎΣ ōŜƘƛƴŘ ǊƛƎƘǘ ƛǎ {ǘ aŀǘǘƘŜǿΩǎ 



Special mounts have been used to allow the stone fragments to be displayed upright, presenting the 

crosses standing as they would have appeared, up to 4.2m high.  This creates a wonderful 

experience for the visitor, but the steel frames and clips are difficult challenges for the scanning, 

obscuring some important detail, Figure 2. 

 

Figure 2 ς The rear and side views of the crosses of St Oran and St Matthew show the impact of the frame-working 

Equipment / Specification 

The Artec Eva was the 3D scanner available for the survey, providing the ideal combination of 

flexible hand-held scanning operation with a sub-millimetre resolution result, matching the level of 

detail the intricate stone carving demanded, see specification in Figure 3. Each 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. To allow the 

detailed Artec scans to then be placed in their correct position with respect to one-another a 

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

generated. 

Artec Eva  Specification 

3D resolution, up to 0.5mm 

3D point accuracy, up to 0.1mm 

3D accuracy over distance, up to 0.03% over 100 cm 

Colours 24 bpp 

Texture resolution 1.3 mp 

Scanning technology structured light 

Structured light source flash bulb (no laser) 

Working distance 0.4 ς 1 m 

Linear field of view, HxW @ closest range 214 × 148 mm 

Linear field of view, HxW @ furthest range 536 × 371 mm 

!ƴƎǳƭŀǊ ŦƛŜƭŘ ƻŦ ǾƛŜǿΣ Iͻ² 30 × 21° 

Video frame rate, up to 16 fps 

Exposure time 0.0002 sec 

Data acquisition speed, up to 2 million points / sec 

Multi core processing Yes 

Figure 3 ς The rear and side views of the crosses of St Oran and St Matthew show the impact of the frame-working 



 

Figure 4 ς !ǊǘŜŎ 9±! ǎŎŀƴƴƛƴƎ {ǘ WƻƘƴΩǎ ŎǊƻǎǎΣ Lona 

Ladder access was used to reach the higher elements of the crosses, see Figure 4, and for the 

extreme high parts the scanner was used on an extendable pole. During these more awkward 

ǎŎŀƴƴƛƴƎ Ǉƻǎƛǘƛƻƴǎ ŀ ǎƳŀƭƭ тέ ƳƻƴƛǘƻǊ ǿŀǎ ŎƻƴƴŜŎǘŜǊ ǘƻ ǘƘŜ ǎŎŀƴƴŜǊ ǘƻ ŜƴŀōƭŜ ǘƘŜ ƻǇerator to retain 

a visual of the scan process. 

Data Processing 

Data processing followed our standard pipeline. This began on-site in Artec Studio software with (i) a 

check that quality thresholds were achieved, (ii) that the initial alignment of scans was successful, 

and (iii) that scan coverage was complete. Completing these stages gives confidence that the more 

complex, time consuming processing that takes place back in the office will be successful. 

Artec Studio was used for the scan registration ς rough, serial and global, followed by fast fusion to 

create a mesh, filtering out small objects. Mesh editing then takes place in Geomagic Studio, using 

the mesh doctor function to clean the surface (remove spikes and fill small holes). The final 

deliverable high resolution mesh is then exported from Geomagic as an industry standard .obj file. 

Effective visualisations of these surfaces are achieved in Meshlab, using the radiance scaling function 

to highlight the ornate carvings of the crosses. Figure 5 and Figure 6 illustrate the quality of models 

achieved with a selection of views of the final models, as visualised in Meshlab. 

 

Dissemination Outputs 

The Discovery Programme has developed a pipeline to re-model the high-resolution 3D mesh and 

generate a low polygon, lightweight version for web-viewing. This results of this process can be 

accessed on the Sketchfab website which provides a 3D model viewer based on WebGL technology. 

The Iona models are available at:- https://sketchfab.com/discoveryprogramme/collections/iona. 

Also part of the dissemination material is a 3D PDF for each object, lower resolution models 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 Slab) the following have been supplied:- 

1. Metadata ς description of the processes, the data, and files supplied 

2. Raw Data ς Artec Studio format original data - .sproj 

3. Ply file ς the aligned and registered scan data - .ply 

4. Final model ς high resolution mesh model after editing in Geomagic - .obj 

5. Images ς a selection of views of the object, created in meshlab, visualising the .obj file. 

6. 3D ς PDF ς accessible version of the model. 

 

 

Figure 5 - Views of the final model of St JohƴΩǎ ŎǊƻǎǎ ǘŀƪŜƴ ŦǊƻƳ aŜǎƘƭŀō, rendered using radiance scaling shader  


