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Abstract. Process of an object digitalization is an expendbng-term and complex work requir-
ing high professionalism of contractors and esplgaiuality technical and computer equipment.
Problems of digitalization concept are similar e tilemma while developing digital maps. The
question is whether to develop small scale digitabs first followed by the system with more
detail data or start immediately with very preailsga. A new research on the field of ,BIS Ma-
chine, method devoted to cultural heritage managerard reconstruction have open various and
valuable point of interdisciplinary aims.
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INTRODUCTION

At first place is new management solution appliedcaltural heritage units
and object similar to GIS option in space managermerd analyses.

BIMS is offering system data integrated and basedampletely new preci-
sion of graphic data not used in cultural heritesgonstruction before.

In GIS we have solution of graphical data in scdless00 000, 1 : 100 000,
1:25000, 1:5000, 1:1000 and in BIMS we caridbaystem based on preci-
sion of graphic data between 1mm to 1/1000 of mélire if it's necessary.

The advantage of new options begins in the phaserety, photogrametric
measurements giving us extremely precise graplie-fdam points to cloud of
points and surfaces.

In GIS our connection graphic and non graphic data for example one po-
int defined with XYZ coordinates on one digital mapdigital plan. In BIMS
this connection can be in the 3D model defined wsiapart of unit, architec-
tural object or sculpture, on which whole objeat &e divided.

For one church smallest part can be one stone lolbfekv thousands used to
build whole church. On example of church st. Jadolr®s Sibenik, Croatia, this
research options will be presented in this paper.
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Also, definition of data base applied on recondtouncprojects of sculptural
units and experiments with positive/negative oionthe sense of form is one
of the research aim.

Further, validation of 3D model and produced regdics experimental task
which can be helpful in ,BIS Machine" applicatioesearch and developing
processes.

WHY MANAGEMENT OF CULTURAL HERITAGE?

Most of stationary culture monuments are usualught to be ,eternal®,
.indestructible®, ,made of solid material“ etc. Theternity sign is placed in front
of each stationary culture monument. However, thilty tells us opposite.

First of all it should be pointed out that there&ther physical nor technical
protection of most objects in so called westernlization. Only some objects
have complete or partial protection from unwanteehdters, hooligans or de-
structors. Even in these cases protection hastegay of absolute prevention.
It means that most of them are exposed to posgindal excesses, ill instinct of
individuals and unbridled groups or any kind ofdeist attacks.

All peacetime modalities of possible aggression dedastations of objects
being monumental heritage are only a part of dattggrcan occur for culture
monuments. Natural disasters, ecological incglestrors in building, adapta-
tion or some other construction interventions al ageconflicts and wars (more
than 100 in the last century) are direct causedissppearance and permanent
destruction of the world culture and civilisatioeapls.

Based upon the above mentioned, we have to beectiwolved in protec-
tion against some predictable devastation of whiging (tooth of time) is espe-
cially constant and active.

Opus of stationary culture monuments is, from thgeat of permanency, ex-
traordinary wide. Apart from the traditional maaés such as stone, metal, tim-
ber and the like, creations in not ordinary materae also important. An ex-
ample is sculptures from the Polish town of Widteza complex of salt mine
being under the highest UNESCO protection. It iarabterized by numerous
sculptures, of both sacral and secular characiderof salt and thus destined to
relatively fast decay.

It was the problem of preservation of the fast piigring artefacts which
motivated Polish and Croatian researchers to fintethod by which sculptures
and their replicas would be secured from decay, Salthe sculpture creation
material is rarely used as well as some other shaldration materials (paper,
foils and the like). However, durability and rearste against negative effects is
a very complex notion which should take into coasaion broadness of nega-
tive incidences starting from the sea-salt bornevimd to numerous Dalmatian
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sacral objects to chemical pollution influence reeal on objects in Krakow
region due to chemical and heavy industry (NowaaH8kawina etc).

This is the most permanent process the numeromssalall, stationary cul-
ture monuments are exposed to.

However, organized monitoring and prevention issfide today in consent
with object requirements and categorization.

It is especially important that most culture monutseare a renewable re-
source owing to technology development and sefigsaztical patents used for
quality forming of certain objects category datadsa Also 3D virtual models
and replicas, copies or the like are possible telbp.

Each form can be recognized in details, saved ardtdd as a digital datum
with precision exceeding ratio 1000:1.

It should be pointed out that an object such asrSkbcathedral, due to tech-
nological development, is defined by enormous nundfepoints. All former
generalizations made by the principle “four poiotscumscribe surface” are
irrelevant and useless.

While studying Apoxiomenos sculpture, its head dase in scale similar to
the size 1:1. It was defined with approximately0®.000 points XYZ.

It should be said that the recent photogrametragies of a cathedral-sized —
objects have been defined by several thousandspoint

The possibility of detailed object digitalizing @is conducting various ana-
lyses which in turn enables monitoring of existstgtus. Also negative processes
affecting objects are noticed. Thus, quality obgatumentation allows making
decisions on interventions, phase plans of reaactitn, improvement etc.

First of all every government policy managing moewmts heritage should
provide objects categorization by values, world aatlonal importance. In ac-
cordance with the aforesaid objects digitalizapoocess should be conducted as
the first initial phase being the prerequisite bfather processes and plans.

Process of an object digitalization is an expendierg-term and complex
work requiring planned preparation, high profesalmm of contractors and
especially quality technical and computer equipment

Digitalization conception problems are similar he dilemma while develop-
ing digital maps. The question is whether to dgvedmall scale digital maps
first followed by the system with more detail datastart immediately with very
precise data.

In the case of the Sibenik cathedral digitalizatioa starting point was to do
stereo-photogrametric images of architectonic fraorks and elements fol-
lowed by interpolations of images of relief, sculgts and other demanding
elements. Namely, the required precision levelreffevaries e.g. 1mm is the
limit satisfied for architecture whereas precisioare than 1mm is required for
sculptures, relief and ornaments.
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In this way a part of 3D cathedral model could tmeniediately used for sta-
tistical and other analyses based upon less denmrdhta from those that
would be used for complex ornamental cathedrakpart

It is this segment that GIS analogy is presenticrarfield. Namely, similar
problems are solved in the similar way as it isgase in GIS i.e. BIS.

Real works ratio in terms of financing is in praetivery important factor di-
recting and providing developing instantly avaitabtudies and analyses.

Thus, it is a meticulous, innovative and pioneaijgmt that has not yet been
realized for any stationary culture monument.

XYZ OPTIONS

There is a technical problem related to develogysiem conceptions of sta-
tionary culture monument management.

Namely, GIS attribute data are linked to some apabints whereas digital
map is defined by XY coordinates i.e. z values peaint practical (although
technically feasible) in the culture monuments nggmaent system.

eastern part | central part western part
Code: | H

Fig. 1. Basic division of object | — vertical drangi
Ryc. 1. Podstawowy podziat obiektu | — elewacja
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eastern part | central part western part

Fig. 2. Basic division of object Il — lay out
Ryc. 2. Podstawowy podziat obiektu Il — rzut pozjom

Data base design should be, by the expert's opitiased upon graphic data
not as coordinates or terms but as the tiniesteisa certain building “can” be
decomposed to.

In fact, the author’s thesis being developed amdstigated from 1994 to 2008
provides micro-geo-informatics as a real computertachnical analytical area.

Thus, in the case of the Sibenik cathedral the &kolume was divided into
larger parts such as aisle, apse, campanile etb. &ahem was, in turn, divided
into blocks or portals, ornaments, sculptures, Sead the like.

It means that each analytical approach, requirigtgidspecialist data on an
object or parts of it, will graphically start frothe selection of segment i.e. an
object part — fig. 1-3.

However, inquiries and browsing will also be poksiby the standardized
inquiries such as ,search for list of all outsidevering stone blocks damaged
more than 25 cfin volume higher than 100 én- fig. 4.
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Outside surfaces
Code Photo Drawing | 3D model
S1 Yes No Yes S “,,—»'::::::_’11_24 f P/
s2 - - - v~ Ao g
s | -~ | - | - .
S8 - - - _..«
S9 - - -
S10 S S S
Fig. 3. Coding system — example
Ryc. 3. System kodowania — przyktad
Code | Description | Material Status Dﬁrr;arg_fs D;"ngs ffV:::maattlf:;r:x Supervision
costs (Eur.)
51-3 ifg?lf Stone | Demages 792 1113 | 13200,00 | PsS.
S1-4 ﬁgz‘f Stone | Demages 223 631 7 800,00 PS.

Fig. 4. Evaluation of damages — example
Ryc. 4. Rozwoj zniszcte- przyktady
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Heads from Apsida

Code Photo Drawing 3D Replica
model

No

No

No

Fig. 5. Graphic data base — example
Ryc. 5. Graficzna baza danych — przyktad

Fig. 6. Head | 5-69, 3D model Fig. 7. Head | 5-69, photo
Ryc. 6. Glowa | 5-69, model tréjwymiarowy Ryc. 7. Glowa | 5-69, zggie
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The whole data series, especially relevant for mament, starts from pre-
cious images of all object elements and integréeatlal data for all parts the
data will be recorded for. They will be structuredo groups by technical or
other kinship and linked with graphical data i.elwnes. The design itself is
characterized by unsolved problems and dilemmaghieumnain GIS philosophy
based upon stationary culture monuments is conipletal.

The total valorisation of the “precious” object dttSibenik cathedral —
a unigue object in the Renaissance and Dalmatihenable an adequate atti-
tude to such value — fig. 5 and 6.

Fig. 8. Sibenik cathedral — prospectus

Ryc. 8. Katedra w Szibeniku — widok ogéiny

The object management system is polyvalent andifsgfvarious consumer
categories. Study of architecture and construatiobuildings will be quite dif-
ferent compared to the present one. Diverse sold@mparisons of these and
other Renaissance objects will offer new knowlealge information.

Series of studies and elaborates that revealedibgilart enigmas, for the
first time since Renaissance, was developed.
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PRELIMINARY CATEGORIZED DATA OF SIBENIK CATHEDRAL

Main and historical data

Construction periods: 1431-1441, 1441-1473, 147536:15

Restoration activities: 1843, 1848.

Description of the activities: replacement of scapse heads and arcades of
ships and domes in the period 1991-1995:

— Restoration of the missiles -— stroked dome éngtriotic war.

— Description of the activities: decomposition bétdome and replacement
of the stone plate as well as other parts of theedstructure.

In 2000 year the object was registered on theofishe UNESCO protected
culture monuments.

Data sources: Croatian Renaissance, the exhilméitatogue, Zagreb, 2004. g.

Sibenska katedrala, M. Z&n2003

Object building material: stone

Origin of the material: island of B¥a

Note: all data are provided as graphic data with attributes

Existing object equipment
Infrastructure:

Power

Lines network

Lighting

Draining

Insurance

Others

Object monitoring

Construction status of the object by its parts:
A. Eastern part

B. Central part

C. Western part

Reconstruction and recovery plans
1. Very urgent activities

2. Urgent activities

3. Recovery programs

4. Repairs

Economic indices

1. Costs of investment maintenance

2. Costs of current maintenance

3. Projects of the object designing and equipping
4. Costs of the object digitalization

5. Object informatization



BUILDING INTEGRATED MANAGEMENT SYSTEM-BIMS... 269

6. WEB

7. Video control

8. Virtual museum
9. Souvenir shop
Others

Object incomes

1. Incomes from copyrights for manufacturing sourgnreplicas, video-
recordings, films recording and the like

2. Web-site incomes

3. Incomes from entrance tickets and visits

4. Other incomes

Incomes from grants, donations, EU accession fumgs]d community,
UNESCO and others

1. in the course of realization

Purpose

Amounts

Running projects

1. Project of digitalization and developing 3D misder
a. Complete object
b. Some parts of the object
. Project of interior and exterior illumination
. Project of power supply recovery
. Project of the object and video control physpraitection
. Project of fire alert and protection
. Project of virtual museum construction
. Project of research of Croatian and foreign ersities
. Project of the object value assessment
. Project of the object and its parts insurance
10. Project of developing replicas for ornaments jarofiled parts of the ob-
ject
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ZINTEGROWANY SYSTEM ZARZADZANIA BUDYNKIEM ,BIMS”.
ROZWOJ BADAN | ZASTOSOWANIE METODY ,BIS MACHINE”

Streszczenie Proces dygitalizacji budynku jest drogi i czadoohy, a kompleksowe prace wy-
magaj wysokiego profesjonalizmu wykonawcow i szczegémegposaenia i sprztu kompute-
rowego. Problemy, jakie napotyka gpodczas obrébki komputerowej obiektow architektani
nych, ¢ podobne do tych, jakie wygtuja przy budowie map cyfrowych. Pytaniem jest czy rezw
ja¢ mapy cyfrowe w matej skali, stopniowo uszczegée je, czy od razu tworgybardzo
precyzyjm, baz:. Nowe badania BIS Machine na polu zalzania i ochrony dziedzictwa kulturo-
wego & wielodyscyplinarne.

Stowa kluczowe digitalizacja, dziedzictwo kulturowe, rekonstrigc metoda ,BIS Machine”,
GIS, fotogrametria, CNC, komputer, uktad wspédhzych



