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Cover: Landsat 7 / Ronald W. Hayet USGS

ln the sätellite image: the imposing

Mani(ouagan crater in Canada with a

diameter of apprcximately 100 kilome-

tres. This as well as other <raters still
puzzle geologists and chemigts.
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Eng neer n9 Sciences

Rainer Drewello, Burkhard Freitag, Christoph Schlieder

New Tools
for Ancient Ruins
Architectural monuments are perpetual construction sites, and historical plans, drafts and
photographs are essential for their restoration. Yet the archives of many churches, castles and
palaces are either in poor condition or difficult to access. Cultural researchers and engineering
scientists are now adding these sources to a database system in order to increase their usabilitv

f i  r ch i tec ts  a rc  no l  computc r  sc r -
/H \  en t i \ t s ,  and computer  sc icn  t rs l \
are not cultural studies researchers.
Just as a computer scientist 's daily
tasks do not normally include draw-
ing, cultural studies researchers are
not required to programme com-
puters, and interyreting historical
sources is not part of an architect's
remit. All these differing skills may,
however, be required of someone in-
volved with historical monuments.
After all, cathedral. castle or palace
complexes are not just converted
spaces or Facil ity Management ob-
jects. Instead, their {orm, function
and history have translormed them
into l iving witnesses to the past, to
places where architectural, social
and cultural history intersect.

In architectural monuments.
historical tradition plays an impor-
tant role. The two main churches
in Nuremburg, St Lorenz and St
Sebaldus, to name just two exam-
ples, have archives containing 3000
papers and documents dating back
to 1580. They also contain around
1500 articles published in books
and magazines, 2200 black and
white photographs, and 6500 slides,
not to mention 1500 hand-drawn
maps. While these documents are

tremendously significant both for
historical and practical reasons,
they are neither appropriately cata-
lc ,gued nor  ac(ess ib le  to  e i lher  p r i -
vate persons or scientif ic research-
ers. And Nuremburg is no isolated
example, as the Dombaumeister

Imaster cathedral architects] who
manages and restores around 140
major properties in Central Europe
- trom Vienna to Trondheim, vla
Cologne - wil l attest.

One major problem with archi-
tectural archives is their incomplete
or outdated document fi l ing sys-
tems. W tten documents, pictures
and plans are usually categorised,
either chronologically or by source
type, using only the most basic of
systems. Boxes of photographs or
rolls of blueprints do not, however,
permit content searches, reducing
research to games of chance or pa-
tience.

Architectural monuments are
not only historical or technical
witnesses, however. They are also
large-scale construction sites. Each
time a renovation is undertaken.
the documentation from the prevr-
ous renovation must be referenced:
consequently, these documents are
often accessed and used. Architects

and art historians are, for example,
sti l l  using exquisite ink drawings
from around 1900 - an anachronism
in this digital age of almost r-rnsur-
passable surveying techniques. This
purposelul usage ol older sources,
however, has its advantages. These
buildings are so complex that even
the most accurate digital measure-
ments can be translated into a us-
able form only through consider-
able investment of t ime and effort.
This effort is often avoided, not least
because it is not possible to ensure
the longevity of this valuable data
without a long-term archiving so-
lution. Instead, tried and true solu-
tions are empkryed.

Yet the fascinating opportuni-
t ie :  a f lo rded by  d ig i ta ]  le (  hno log ie \
speak for themselves, particularly
when these take into account diJ-
ferent user requirements and work-
ing habits. The digital age and its
assr rc ia led  quaJ i ta t i r  e  leap requ i re
d u a l - p u r p o s e  s t o r a g e  a n d  a r c h i v -
ing systems to be established. These

The Cathedral and OId Town in Passau.
The Cathedrcl archive houses numerout
documents. These are now being indexed
with the help of a database.
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systems must serve two functions.
Firstly, they must be capable of
managing traditional archive ob-
jects. Secondly, they must archive
next-generation documents, with
all their compatibility issues, in such
a way as to render them usable and
readable in 100 years' time.

Take, for example, the Cathedral
in Passau, where the church masons'
gui ld  has def ined a comprehensive
naming key. This key is designed
to ensure that every last stone of
the building can be catalogued, and
to facilitate access to its data. The
simplest way to do this would be
to "virtually attach" existing docu-
ments to their appropriate locations
- such as towers, wall frescoes, al-
tars, or even individual stones of the
church. It is crucial that the keys to
the data storage archive are the spa-
tial references for the objects in the
rnventory system.

The spatial referencing concept
has taken centre stage due to the
difflculties involved in describ-
ing buildings which are, because
oI their history and architectural
styles, seldom homogenous. Dis-

cussions typically centre on nam-
ing and counting methods ("What
do you call the transition between
a church's nave and transept2"
Should structural elements be
counted from east to west, or by
cardinal direction? Should num-
bers or letters be used?" And so
on. ). Fortunately, the engineering
sciences, architecture and art sharc
similar tools and a common lan-
guage: that of the pen, the sketch
and the plan. Each line and area of
crosshatching is a stipulation, while
every outline is an abstraction that
can be understood with few words.
It is the normative properties of the
line which enables plans to form an
almost perfect basis for archiving
building data.

' f  h is  is  where the Die i ta l  Monu-
l "
I  ment  Archive (DMA) comes

in. An organisation which offers
specia l isr  databases for  h is tor ic
buildings, the DMA stores docu-
ments with the most diverse prov-
enances, whether these are plans,
text and image sources, tables or
photographs, as well as videos and
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3D data. What is unique about it is
that the DMA uses a freely defln-
able building structure key, which
begins with the building as a whole
and ends with its individual coxr-
ponents. Documents to be archived
are attached to "their" locations and
furnished with metadata, which are
assigned ro rhemaric ca talogues. Th is
enables data pertaining to a struc-
tural element to be found either by
navigating through a data tree or
via a plan. I(eyword searches and
filtering by thematic category are
also possible. These enable objects
to be found by category or theme,
irrespective of their actual position
in the building.

Creating a digital archive, how-
ever, requires the prior organisation

Left: Resto ng the faeade of Passau

Cathedral is an arduous prccess. Above:

Historical graphical mateial belonging to

the archives of St. Lorenz's Chutch in Nu-

rembury is studied before being digitised.
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Right: On-scrcen mapping of histori-

cal planning documents. Centrc: Every

stone of Passau3 Cathedral is assigned

a numbeE enabling extremely precise

spatial assignments to be made. Below:

All the information is added to the Digi

tal Monument Archive, where it can be
Äl 6. tr^ ni r, I hr 2..-<.ad

and digit isation of the existing re-

sources. The eflort involved in thts

task is well-invested, as it provides

archivists with two standalone so-

lutions. Linking archives via the

web would then creale a network

of distributed servers within which

specialist information could be ex-

changed. whether and how this

could work has been tested using

the example of the two Nuremburg

churches. Their document archives

are to be made accessible via the In-

ternet, enabling them to be viewed

via web browsers.
Expanding the information base

is crucial to this concept. After all,

drawings and maps are more than

lines and planes. Instead, they also

contain information which can

be deciphered by careful reading.

one aid in highlighting pafticular

ieä tures  is  rhe  MMS (Mob i lc  Map-

ping System), which converts the

bits and bytes of scanned plans into

tangible inlormation, attaches it to

lhe  cor rec l  pos i t ion  in  lhe  drdwing

and scans it into the Digital Monu-

ment Archive. In this way, plans be-

come information databases which

can be expanded and used for com-
parrsons.

In his 2001 publication on the

western fagade of Cologne Cathe-

dral, Marc Steinmann il lustrated the

u : e l u l n e s .  o [  " s e m a n t i c  m d p s '  i n

an exemplary way. In this work, he

analysed the medieval fagade plan

"F" using all the rules of art (his-

r
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to ry ) .  Thc  skc tch ,  wh ich  is  p iccec l
togc lher  I ro ln  shcc ts  01  parc l l luc t l t
, r t r d  r ' , . r r , 1 , .  r , , i  ' r r  i r r (  i .  1 , " 1 1 1  a , ' , ; -
c rocosrn  o1  thc  n lcd icva l  i l t t c l l cc -
lua l  \ \ ,o r ld  an t l  a  I la rv less  tcchn ica l
r ras tc r l ) iece .  . lL lx lapos ing  t l t c  dc-
codcc i  knowledgr :  a r r t l  the  draw-
i r tg  rvor r ld  c ie l i ver  a  r r ras tc r  p lan  fo r '
H ig l r  Goth ic .

n  p rac l i cc ,  ho l ,vcvcr ,  lo  ach ieye
c le ta i l cc l  obscrya t ions  o I  t l r i s  t lpe

and in lens i l y  i s  a ln tos l  i rn l toss ib lc .
The t rcnrc r i lous  c l in re .ns ions  o f  lhe
L l rawing ,  i , r ,h ich  is  ovcr  [our  ne t res
1a l l ,  n lake  th iugs  cx l  rcnrc ly  d i f l i cu l l .
A semantic rlap woulcl, clotrbtl i 'ss,
b i 'a  b less ing  Io r  r :vc ly  fu tu te  user  o f
lh is  i r rpos ing  p lan ,  to  sa ,v  l to t l l iD i l
o f  the  expcr icD l ia l  va lue  ga incd  Lry
observ ing  thc  r r rc l i cu lous ly  d la rvn
deta i l s ,  w l r i c l r  l ) rove  an  ob jcc t  o l
lasc ina l ion  lo r  every  v is i to r .

C lcar ly  t le l i rca tcd  s t ruc t r l res
l r . r \ , .  l r , , \ v (  \ c r .  , r l r r , t 1 '  l r . r 1 1  t l r c i r '
de t rac lo rs .  Aus t r  ia  n  rv r i t c r  Ar t l t r r r
Sc l r r i t z ic r ,  a  represcr ta t i ye  o l  t l t c
V icnr rse  Modc f  n  Age ] l tovcn tc l l i
i r r . r f ' ' r l l r d  l ' t r t 0 , , , r i t t r ' d  t l r L  r l ' t  -

tum tha l  o rdcr  i s  unnat r r ra l ,  anc l
tha t  chaos  is  t l r c  na tura l  r t rdc l  o l

th  ings .  Whcther ,  horvcv t '1 ,  huntan-
\v rou : l t r l  c t t ) ,  s t r Ic lLucs  represcn l
L r t l c I  chaos  or  o r : lan ic  l in te /spacc
cons t rL lc ts ,  i s  a  t ra l tc r  o l  pc rspec-
1 ivc .  What  i s  cer ta in  i s  tha t  i t  takes
t imc '1o  gc t  one 's  bear in l i s  iD  ur l lan-
ised  reg io rs ,  anc l  t l t c  las lc r  thcse
areas  l l row u l ) ,  the  l lo l -c  con[us ing
the ,v  sccr r ] .  Even i r r  s r t ra l l  ruazes ,
peoI lc  reach thc i r  l i n t i t s  vc ry
<1u icl<lv.

Onr , -  exanp lc  1o  suppor l  l l t i s  as-
ser t ion  is  p rov idc t l  by  the  o ld  towr r
o l  Br rkhara  in  Uzbck is tan ,  w l l i ch
was bu i l l  d r r r ing  thc  l6 th  ccn tury
and \vh ich  is  cor rs idered ,  i r r  p r inc i -
p le ,  to  bc  o I  a  reac l i l y  cornyr rehen
s ib lc  s izc .  I t  i s ,  in  lac t  so  d i f f i cu l r
t ( )  l l e t  1 )nc 's  bcar ings  lhc re  tha t  i l
i s  imposs i i r l c  to  f i r rd  onc  o l  i rs  144
l ronuDrcnts  w i tho t l t  a  gu ide .  Any
, , r r (  \ \  i \ l t i t r r . l  r r  '  (  !  | \  "  t . )  .  t J l \ \ i .
01  one o l  lhc  lo r ' vu 's  r lnar lc ls  anc l
i l s  Is lan l i c  bLr i ld ings ,  par t i cu la r ly
onc  invo lv i r rg l  d i f te ren t  sc icn l i f i c
rl isciplines. rvil l  cluickly rcalisc rhe
advanta l les  aDd oppor t t rD i l i cs  o f  a
plar -bascd inveDlor,v syslcllt.

Sr rch  a  s1 's tenr  t l ccor r r r - ' s  ind is -
peDsab lc  as  soo l r  as  lhc  rL -searc l te rs
invo lvcd  need lo  con ln tun ica tc  r r r

a  ]L ix l l l r (  01  Pers ian  ( l s lamic  c0D
tcx t ) ,  Uzbck  ( lhc  loca l  languag i :1 ,
Russ ian  ( the  o l l i c ia l  languagc)  a r rd
L , (  r | | ' . r I l  r r r ' \ r ' ä r ( l t  i n t c r ,  r l )  t , . r  r j -
r to logy .

Whelhcr  s ta lc -o f - lhc  a r t  t cch  -

no logy  can go  bcyond pnrv i r l ing
tcchn ica l  advar r lages  1o  gc t re ra lc
synerg ics  -  a l ( i  thus ,  to  hc lp  c rea tc
l ) r idges  bc twcen c r r l lu lcs  o r  dc I inc
I tew i r l l c r -scc t io l ts  i r t  rcsearc l t  -  rc -
l ra iDs  lo  L ) r  see l t .  I t  \ . v i l l ,  in  l l t tu rc ,
be  in rposs iL r le  to  p rogrcss  \ \ , i thor r l
bu  i ld  i rg  such br id i l cs .  A l1cr .  a l l ,
loo ls  a rc  mean l  lo  be  L lsed l i ) r  thc
bcr tc f i t  o1  h  L r  r r rank ind .

Pro f .  D r .  Ra inc r  D rewe l l o
serves as professoT for conservat on science
at the lnst i tute for Archaeo ogy, Histor c
N/lon!ments and Art H story (ADK) at the
Llniversity ol Barnberg

Pfof. Dr. BLrrkhard Freita! l
s Director ol lhe nformaton Managemen-
Depanment al the l lniveßity of Passau

Pro f .  D r  Ch r i s toph  Sch l i ede r
s head of Cornput ng ln the Cu tuftr Sciences
Department at the Un vers ty of Bamberg

Contact: Prof. Dr Burkhard Fre tag, Un ver5 -
tät PassaLr, 94030 Passau, Gerrnany


