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Introduction

Following the digital revolution, in recent years there have been numerous attempts at
developing digital graphic documentation systems for use in conservation work (see for
instance GraDoc seminar report 1999). In the project “Mural Paintings in the Regalia Room,
Archbishop’s Palace” a method called DiVisuAL®1, which is based on Adobe Photoshop®,
was applied for documentation of building history, stratigraphy and weathering phenomena
etc.

A description of DiVisuAL, as well as scientific and practical results of the project, can be
found in our comprehensive report (Franz & Storemyr 2000). Descriptions of DiVisuAL can
also be found on www.divisual.net. The project’s results related to building history,
stratigraphy and weathering will not be reproduced in this article, which will rather deal with
the possible use of DiVisuAL at large exterior building facades. This view has been taken
because an important aim of the whole “Nidaros Cathedral Restoration” project is to develop
digital mapping methods for large facades at the cathedral (see also the contribution from
Bjørlykke in this volume). Thus, in this paper we will summarise our experience with
DiVisuAL as used at a relatively small painted wall in the Regalia Room, and compare with
experience from a recently undertaken conservation project at Stavanger cathedral. In this
project DiVisuAL was used to digitally draw the final stone-by-stone maps of three facades of
the Gothic choir (Storemyr & Magnussen, eds. 2000).

Why use digital mapping methods in conservation?

Before introducing DiVisuAL and our experience with the system, we should address a basic
question: Why bother using digital mapping methods when pen and paper has worked well for
centuries? Our answers do not consider the more philosophical and socio-cultural aspects of
the issue, but rather take a practical view.

We believe the most important answer in our modern digital world is the superior
accessibility of digital maps over traditional hand-made maps. Once made, such maps can be
easily distributed on CD-ROM and via the internet.This means that data can be much more
easily shared in a time when teamwork – also across the borders of a nation - becomes more
and more important. Moreover, it is very easy and relatively cheap to adapt digital map
                                               
1 DiVisuAL® is an abbreviation for “Digital Visual Analysis through Layers” and is a registered trademark of
Atelier Andreas Franz, Switzerland. The idea was developed by Andreas Franz (www.divisual.net).
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formats for printing purposes (reports, books and large-size printouts). It is also quite simple
to correct and follow up mapping work when using a digital system.

As digital maps become more accessible, we also think that scientist and conservators will
be more interested in mapping themes like building history and weathering phenomena, which
are key issues in conservation, but often a bit overlooked. Often it is only by careful mapping
possible to really understand the problems that a building or a facade pose. Hence, better
mapping should also lead to better conservation measures, which in turn can be documented
in the same system.

However, in order to be able to create digital maps, one needs simple and flexible mapping
systems, and not systems reserved for computer experts only. Moreover, one needs to address
the problem of storing digital data on a long-term basis. The latter issue will not be considered
in this article, but with regard to the former one, we believe that DiVisuAL is one of the
simpler systems that exist today.

A brief introduction of DiVisuAL®

Basically, DiVisuAL is a simple, digital version of the traditional way of mapping a mural, a
wall or other objects by using transparent media on top of for instance a photo or a stone-by-
stone drawing. It uses Adobe Photoshop as software, and anyone with basic knowledge of
Photoshop will also be able to use DiVisuAL, as there in principle is no need for special
software plug-ins or other complicating features. DiVisuAL is, in other words, a special idea
of how to work graphically in conservation, rather than a software package: Photoshop is in
principle enough.

Photoshop is a pixel-based program; hence it has neither the 3D capabilities, nor the
measuring capabilities of standard vector based programs such as AutoCAD. Moreover, it is
not yet possible to directly link databases to Photoshop images. What Photoshop can offer is
its simplicity and excellent drawing tools, which makes it at the moment probably the best
commercial program for direct in-situ mapping (field mapping) using laptop computers and
attached graphic tablets. Moreover, Photoshop is a platform independent program, making it
easy to exchange files between Windows and MacOS (and UNIX). It is also much more
inexpensive than most CAD programs.

In its simplest form DiVisuAL uses a digitised photo, a scanned manual drawing or for
instance a photogrammetric drawing (converted to 2D and e.g. tif-format) as base map. On
top of this base map one can create as many transparent layers as needed. Each layer can be
used to map one phenomenon only (e.g. one material type, one weathering form), or
combination of phenomena. Depending on the resolution of the base map, one can zoom into
the image, making it easy to locate and map very small phenomena. The degree of
transparency can be varied in order to highlight important phenomena. Layers can also be
switched on and off as needed.

In many cases this simple use of DiVisuAL may be enough. However, one can also use
Photoshop’s many options to create complex sets of image data. One can for instance include
historic images, UV-photos and thermography images, scale them to fit the base map and in
this way create a whole conservation documentation in one file only. Moreover, one can use
DiVisuAL to add information to the file during successive conservation campaigns, and in
this way create a handy form of continuos documentation.

In our work we have mostly used the simple options in Photoshop, although some scaling
and rectifying of added images (UV-photos, thermography images) have been undertaken as
well.
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Mapping of the West Wall of the Regalia Room

The west wall of the Regalia room in the Archbishop’s Palace in Trondheim exhibits strongly
damaged 17th century wall paintings (Odén 1999, Franz & Storemyr 2000). The wall, which
is c. 7 m long and 4,4 m high (c. 30 m2), was photographed with a standard 35 mm camera
(Nikon F4, Nikkor 28mm F:3,5 Perspective Control), and the slide subsequently scanned at
2900 dpi. This produced a digital image of about 30 MB (tif), which was used as base map for
the mapping campaign. The resolution of the image was good enough to see details down to,
say, 2-5 mm.

The mapping itself was undertaken over a period of three weeks, in which observed
phenomena was carefully defined and drawn directly on layers above the base map in
Photoshop, using a laptop computer (Mac with 192 MB RAM) and a graphic tablet (Wacom
A4). Being two people doing the work implied that one could sit by a table on the scaffolding
and do the drawing, while the other could work very close to the wall, defining the outline of
phenomena to be drawn. This is certainly easier than working alone, as in any kind of
mapping project.

In the end we had put the results of our observations and investigations on c. 40 transparent
layers above the base map. The file size had at this point grown to about 130 MB (Photoshop
format, psd), implying that our Mac had to use 5-10 min for opening and saving the file.

With all layers switched on, the map to be seen on the screen was certainly too chaotic to
make sense. We therefore had to group related phenomena together, by switching off those
layers not needed. However, before this procedure was undertaken, we reduced the size of the
file to ca. 15 MB (20 cm width, 300 dpi), which is a suitable print size (A4). Simultaneously
this size is large enough for not loosing too much detail in the image when viewed on screen.

Maps of related phenomena were finally produced in jpg-format (compressed format).
Each map was sized down to 0,5-0,9 MB, which is suitable for CD-ROM and not too large to
be distributed over the Internet.

In our case we produced final maps of themes like plaster stratigraphy, limewash
stratigraphy, paint stratigraphy, damages, UV photography, IR thermography, samples taken
and suggested conservation measures. The process of making final maps from the original file
took about one week, but the time used is of course dependent on how “nice” one wishes to
make the map layout.

How much time one uses for the whole mapping process is, in addition to the size and
complexity of the object and the experience of the surveyors, certainly dependent on the level
of documentation. The reported work was a documentation for careful planning of
conservation measures, and we had worked out a preliminary very rough documentation on
paper in advance, as well as a study of all available historical sources.

In addition to the written report, including the images from the mapping campaign, we
made a simple CD-ROM using Adobe Acrobat (pdf-format) (Franz & Storemyr 2000). This is
a very efficient way of distributing combined image and text data because the program for
reading pdf-files (Adobe Acrobat Reader) can be obtained free of charge over the Internet
(www.adobe.com).

For subsequent mapping we have carefully saved the original 130 MB psd file, which will
be used for plotting the actual conservation measures to be undertaken shortly. It can also be
used for mapping and comparing changes in conservation state over several years.

In conclusion, we think the mapping campaign was undertaken in a more efficient and
accurate way as when compared to traditional pen and paper methods. This has several
reasons: 1) the object was indoors and of a limited size, implying comfortable working
conditions both for people and computer. 2) There was no loss of data in the process of
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creating final maps from the original drawing. When redrawing original paper field maps to
final maps, there is normally some loss, simply because it is almost impossible to correct
carefully enough. 3) The very simple “switching-on-and-off-transparent-layers-technique” is
of great help when aiming at detecting relationships between various mapped phenomena.

Mapping of the Choir at Stavanger Cathedral

The one-aisled gothic choir at Stavanger cathedral in south-west Norway was built in the
second half of the 13th century and restored around 1870 (Fischer 1964, Stige 1997). It is
built with soapstone mainly (ashlars) and consists of three facades decorated with soapstone
ornaments and some sculptures. The most decorated east front is 20 m long and about 21 m
high, while the side walls are some 15 m long and 11,5 m high. At the east end there are two
large, flanking towers of which only the east sides were included in the mapping campaign.
The total mapped area amounted to some 700 m2.

Example of a map produced of the West wall in the Regalia Room
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The mapping campaign was undertaken as part of a recently finished four-year restoration
project (Ekroll & Storemyr 1996, Storemyr & Magnussen, eds. 2000). Before restoration
began all three facades were manually surveyed stone-by-stone by restoration technicians of
the Restoration Workshop of Nidaros Cathedral (scale 1:20).

Example of map produced in the Stavanger project (stone types at the east wall). Measured survey
by Kristin Bjørlykke and Ev Stavsøien. Mapping and drawing by Per Storemyr. Note that in the

digital version one can zoom into tthe picture by 3-400%
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In the beginning no strategy for digital drawing was developed, implying that the actual
field mapping of materials (stones) and weathering forms (damages) were done in the
traditional pen-and-paper way during several campaigns lasting all together c. 1 month. Direct
digital documentation was neither employed for planning interventions, nor for drawing up
measures actually undertaken.

It was nevertheless decided to produce the final documentation in digital form, not least
because we wanted to gain experience about the use of DiVisuAL on large stone facades. The
size of the measured surveys (drawings) were up to 1 m2 and they were scanned at 50% and
200 dpi by an external company. This produced file sizes of 20-30 MB (tif). The scanning
process was quite tricky, as small changes in the contrast settings had a great effect on the
quality of the lines on the scanned images. One has to experiment with such settings in order
to achive the best results. Otherwise the size of the scanned images were appropriate; at
100%, ashlars had a size of 2-5 cm on the screen. Although pixels can be seen at higher
magnifications, it was no problem to work at e.g. 300% when drawing finer details.

Except for the fact that the drawing process was done in the office, transferring data on
field maps to a less powerful laptop computer (Windows, 64 MB RAM), the way of working
was pretty much the same as in the Regalia room. After c. 1 month of working (1,5 persons)
three maps for each facade had been produced (stone types, damages, interventions). By then
we had reduced the original file sizes from 50-100 MB (psd) to print versions at 8-16 MB
(psd) and compressed versions (jpg) at c. 1 MB (20 cm wide, 300 dpi). Because of our slow
computer the time for opening and saving the largest files took about 30 min. Almost getting
crazy by the waiting we decided to buy new laptops, and the last part of the process was done
by a Windows Pentium III machine with 256 MB RAM. Opening/saving a 100 MB psd file
on this computer takes 3-5 min.

During the process we were able to test how a person without experience in
Photoshop/DiVisuAL managed the digital drawing process. To our amazement, it only took a
couple of days before all the basic tools were mastered, which is an indication of how simple
it in fact is to learn the tools you need in the program. More advanced tools, as well as making
the layout of final maps etc. will of course take a bit longer to master.

The quality of the final compressed maps was variable. While the maps of stone types were
rather good (easy to see the different stones) the other two maps were somewhat poorer. This
was mainly because weathering forms and interventions types often were concentrated to
small decorative details, making it difficult to actually see them on a 20 cm wide printed
version (300 dpi). However, it is of course possible to make larger prints or print out smaller
areas at a higher magnification. When distributing the images on CD-ROM this problem does
not occur because one can magnify the images of each facade to 3-400% without a loss of
quality.

The main problem with this mapping project was the loss of data that inevitably occur
when transferring manual field maps to digital images. Several correction phases were carried
out, but one is nevertheless bound to loose something. Therefore the field maps will also be
put in the archive. Another issue is of course that it is much more difficult to directly draw on
laptop computers when working with large external facades than indoors. Moisture is a main
enemy, and one also has to move much more around on the scaffolding with the equipment
than for instance in the Regalia room. In the end one will probably have to do part of the
mapping on the laptop and part of it using paper, subsequently transferring the data in the
office. Some of the difficulties can be overcome by using LCD screen tablets
(www.wacom.com) which are easier to move around with than a normal graphic tablet.

The maps will be used together with text, photos and databases on a CD-ROM for the full
documentation of the conservation work at the Stavanger cathedral choir. However, this is an
extremely time-consuming process, because initially it was not planned to digitise the
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documentation. In order to gain experience for the coming conservation work at Nidaros
cathedral, we nevertheless decided to go through this process. In the process we have also
learnt that although Photoshop does not handle databases, this problem can be overcome by
linking databases (e.g. FileMaker Pro 5) with images in Adobe Acrobat.

In conclusion, it can be stated that in order to work most efficiently, one needs a clear
digital strategy right from the beginning. This was partly achieved in the Regalia room
project, but not in the Stavanger project.

Concluding remarks

In this paper we have shown that using Photoshop and DiVisuAL work perfectly for mapping
relatively small mural paintings. Provided the computers are powerful enough and one has a
clear digital strategy for the mapping/documentation process, the same method may also work
very well for large building facades.

The main drawback of pixel based programs as compared to vector based programs are, as
computers become more powerful, not any more the large files sizes one gets, but rather the
lack of 3D options and measuring tools. For instance, it is now normal to undertake
photogrammetry of buildings within a 3D grid (see Bjørlykke in this volume). This means that
it is possible to put together final maps in the same 3D system, for instance using AutoCAD.
However, whether this is of practical use is difficult to say. But it is certainly much more
difficult to master such a system for a non-professional than the simple ways of working we
have shown in this paper.

We have not tried to map facades with vector based programs (in 2D only), for instance
using the system called “Skart” which is based on AutoCAD (www.messbildstelle.de). This
system works pretty much the same way as DiVisuAL, and it would have been a good idea to
compare the systems. However, one needs a special plug-in to AutoCAD to use it. Together,
AutoCAD and the Skart plug-in is perhaps 10 times more expensive than Photoshop.

This last fact is not unimportant. And it was one of the reasons that at Nidaros cathedral we
decided to start using Photoshop and DiVisuAL for the mapping of facades (summer 2000).
Another important feature is that several people can help each other out during the mapping
because the system is relatively simple.
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