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Fig 1: Cut-out model of #Bcentury Panjunan Mosque, Java.

ABSTRACT

The Project -- namehllasjid2000 (meaningMosque2000}- is an
ongoing (1999 - to date) documentation and pubdoahnitiative
to record the history, philosophy and technique nadsque
building throughout the Indonesian Archipelago asrmore than
six centuries, primarily intended for public educatusing easily-
accessible digital interactive multimedia as the itma
dissemination platform. The result, now digitisedai CD (with a
promotional website) is a searchable database afsdnds of
photographs, hundreds of drawings and text docusnastwell as
interactive animations from as many mosques.

Permission to make digital or hard copies of alpart of this work for
personal or classroom use is granted without fegiged that copies are
not made or distributed for profit or commercialadtage and that copies
bear this notice and the full citation on the fjpsge. To copy otherwise, or
republish, to post on servers or to redistributelists, requires prior
specific permission and/or a fee.
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With mosques in Java thus far completed, and therrfunding is
available, this pioneering project will extend t@sques in other
Indonesian island groups, other architectural foams ethno-
cultural heritage objects to promote greater inter-
communal/regional understanding at a critical point the
country’s recent history.

The project’s recently established architecturalwvoek among
tertiary educational institutions, it is hoped, lvektend to cross-
border collaboration on similar initiatives withkéi networks of
architectural and heritage lovers in neighbouringusiin

communities initially, and worldwide eventually. Waan to

adopt higher digital and internet technologies,hsas 3D game
engines and web3D collaborative communities, toetigy our
heritage database further and make heritage eduacatiore
engaging and meaningful to an expanded audience.

Keywords: mosque architecture, Islamic architecture, |rechia,
digital multimedia, virtual walkthrough, 3D gamegéme, web3D,
heritage tourism, public education, architectueginork.

1. INTRODUCTION — MASJID2000

As the world’s most populous Muslim country, mosgjue
Indonesia occupy a special position as the Muslmrounity’s
most important building no matter where they may. be
Unfortunately, much of the information and reseamhout
mosque architecture are archived at various edueti
institutions and are not easily accessible to tigip.

1.1 Digital Documentation

Masjid2000 is an ongoing architectural documentation project
involving selected mosques from throughout the hedian
Archipelago, begun since 1999 by a voluntary teafm o
architecture students and teaching staff from thetitut
Teknologi Bandung (ITB) and other Indonesian tertiary
educational institutions. It involves meticulous-gite surveys,
data collection and creation (photographs, picturasd
architectural drawings) across the country’s vasgianal
provinces. To-date the data collected includes shods of
photographs, hundreds of documents and pictures &» many
mosques, and these will continue to accumulate.

In line with its primary public education objectjv&lasjid2000
has published the results of this documentationcésesin various
media formats, mainly digitginteractive CD-ROM series, and a
bilingual website atvww.masjid2000.01g as also conventional
(books, posters and postcards too). Roving exbitstistaged
publicly at strategic cultural and educational site five major



Indonesian cities also popularised its architettueducation
message in a focused way to its taayedience.

In future, this documentation (and digital multinreegublishing)
project is hoped will extend its scope to coveriaus other
aspects of Indonesia’s many ethnic cultures. Toé will help
bridge the wide information divide between Java #mel other
Indonesian islands by pioneering the creation oftual
communication networks among the Indonesian arctoitel
community.

1.2 CD-ROM Dissemination

The CD has beemMasjid2000's chosen media format mainly
because of financial considerations. Tradition@dia, such as
books, necessitate high initial funding. Beside$C[x can store
large amounts of graphical and other data whictpegsentable in
a manner not replicable by traditional media: foraraple,
animation. A book illustrated with 1,200 photograptand a
massive pictorial quantity equivalent tMasjid2000s CD-
contents would have clearly cost beyond a studafftsdability,
as also a large portion of Indonesian society’s.

The biggest challenge lies in the sieving through a
warehouseful of data. To present the data in maltiprmats —
text, photographs, video, pictures, as well as 3ilets — and at
the same time in an informative and appealing matma mainly
non-architectural audience (the publication’s priynaarget
market) is not a simple task. Other than the qtetive and
product pricing aspects, basically, the choicentéractive media
SHOULD be able to present these two advantages:

A data structure which is clear and accessible in aariety

of ways This means that the mosque data collected should

be accessible by chronology (when built), locati@md
keyword, other than the mosque’s alphabeticallaraged
name.

» Level of detail to suit the user's needsA novice user
would merely need to access the overview infornmaiiiothe
CD’s introductory section without risking his ovlra
comprehension, while a more advanced user can saatices
more detailed sections.

To fit them into the CD, the above data still regaito be sorted,
digitised, and attractively presented. Almost tveangs (September
1999 — March 2001) were required to complete ttst folume
(Mosques in Java) in this CD series, with a teammprising a
total of 25 undergraduates and 2 teaching staffkingr in
alternate rotation.

2. MULTIMEDIA PRESENTATION

A sample demo accompanying this paper can be dadebbfrom
this URL: http://www.masjid2000.org/demo/downloashnh It
exhibits the main features of the digital multineegiresentation
available in the actual CD-ROM, as well as a samgddtime-3D
model of a mosque, more fully explained in “Sett®1 -- VR
technical Upgrade” below.

2.1 Information Content Overview

The CD is filled with exhaustive descriptions of iadhan 180
mosques; each mosque’s description is packed wftrmation
about its historical background and physical dewelent. It
contains data amounting to more than 1,200 phopbgra

hundreds of plan/elevation/cross-section drawingtaiting its

construction system, hundreds of pages of textfatmation, 15

computer-rendered structural models, 15 articlemfspecialist
architectural writers, as well as 15 two-minuteeadootages and
walkthrough animation.

The user can find interesting articles in the mfiee section
surveying various aspects of mosques in the Indanes

Archipelago. He may also study interactively theucture of
several uniqgue mosques, or detailed expositionsvafous
functional features commonly found in the mosquenglete with
numerous photographsimbar (pulpit), mihrab (prayer-leader's
central niche), minarependopo(front hall), pawestren(ladies'
corner), and others.

Fig 2: Sample screenshot — typical detailed dataughistoric
Kasunyatan Mosque in Banten, Java.

Detailed information about individual mosques imgd in the
CD can be searched based on construction datetiolocar
keyword. Mosque-related terms are explained in dlessary.
Each mosque is illustrated with an average of 2@qgdraphs of
the exterior, interior, sections/parts and impdri@etails -- every
single photo is accompanied with a detailed comargnt

All told, it is a substantive user-friendly architeral and
historical database of a representative samplintped’s mosques
(and the other Indonesian islands subsequentlyttwany level
of user can interactively access according to tugpes of research
and information needs.

2.2 Interactive Features
Highlights of interactive features in this CD asefallows:

2.2.1 Virtual Walkthrough

A number of important mosques had, at one time rwther,

undergone a total reconstruction. To help the wsmmalise a
mosque's physical condition at a particular time have prepared
a Virtual Tour feature, in the form of a computemuslated

‘walkthrough animation'; the user may click his walong

particular pre-set paths to explore various paftthe mosque.
With this computer simulation capability, the useéll be able to

explore particular corners of the building not pbisstraversable
by the ordinary visitor or researcher -- e.g. adognthe minarets
of Banten and Kudus Mosques, orbiting over Salmarsdye to



examine its original roof-form, or exploring Bondilosque on a
mist-shrouded morning.

2.2.2 Structural Analysis

Mosque construction techniques are analysed sebiiosection.
To witness the development of construction techescapplied by
mosques at a particular historical period, in dipalar area, we
provide a Structural Analysis feature using intgv&c graphics
that will help the user understand the structushtionships
which are usually difficult to be illustrated witlordinary
orthogonal drawings (plan, elevation and crossi@ert The
accompanying substantive description will enable tiser to
understand not only the construction technique ,ulsetialso the
symbolic meanings attributed to each part.

2.2.3 Architectural Elements

All mosques share similarities with regard to theainm
architectural elements, e.g. they equally haventiteab (prayer-

leader's central niche)mimbar (pulpit), beduk (leatherised
wooden drum), and others. Each such element idisised in

detall (text averaging 1-3 folio pages), rangimanfrits history to
the development of its design-form. The text i@ alspported by
a collection of similar thematic photographs, sat ttne user may
be able to view the numerous variations to eaamerte.

2.2.4 Quick Search

This will facilitate easy searching of the user idEb mosque,
from an estimated list of 400 mosques in this Cilese Arranged
by alphabet within each geographic region, thid hilp those
who already know the mosque's name, to quicklyienegr its
detailed data.

Fig 3: Sample screenshot — animated history ofldecentury
Hindu Majapahit Kingdom and its transition to Islardava.

2.2.5 Animated History

This offers a simple way to learn about the histofylslam's

spread in the Indonesian Archipelago and its matatiip to the
evolution of regional kingdoms there. Much as in'game’,

significant events from the 14th to 20th centuses presented in
animated form. The user will discover for examplbere Islam

was first introduced in Java, the relationship leetw Islam and

Majapahit (Java’s last great " 4entury Hindu Kingdom), Sultan

Agung's (1% century Mataram Sultan who almost unified Java)
strategy in attacking Batavia (Dutch colonial cabitnow
Jakarta), as also the unfolding of Fatahillah'slamattempt.

2.2.6 Timeline

On a comprehensive Timeline map, each mosque iseseqd
according to its construction date and locationchEahumbnail
picture size signifies the corresponding mosquésdus: the
bigger its picture, the more important is the mesgekor more
detail, a click on the picture will immediately bg the user to the
Photos Section which describes in detail its hijstbackground,
and physical condition, complete with photographs,
plan/elevation/cross-section, as well as videosid®s displaying
the mosques' built dates, this Timeline is alsoglemented with
various important historic events occurring in thelonesian
Archipelago. Consequently, the user can understahe
background and relationship between some histoasgues and
significant events transpiring then.

Other non-interactive features are:

2.2.7 Further Reference
To assist readers in further research, we providefexence and
further-reading list.

2.2.8 Glossary
This consists of architectural terminology usedyjfrently in this
CD, arranged in alphabetic order.

2.3 Technical Data
e Operating System: Windows 95/98/NT 4.0/2000/XP skla
player and Cinepac Codec plug-in required for ationa

» Screen Size: 800x600. Recommended Display resalutio
1024x768 pixel at high-colour. No AGP card required

e Total Data Size: 702 MB, including video and aniioat
footages

» Software used: Macromedia Director for final pragnaing
and authoring, 3Dstudio MAX for animation and reriig,
AutoDesk’s AutoCAD for modelling, Adobe Premier for
footage editing, Adobe Photoshop for image egitin

3. FUTURE DEVELOPMENT

3.1 VR Technical Upgrade

3.1.1 Realtime 3D Game Engine

The use of a VR technique in presenting the mosgdeitecture
of any particular century is indeed the most ativacfeature of
this CD. This very moderate technique — the preleesd

walkthrough — was chosen to enable its use acrlmsesa all

Windows-based computers, without requiring any phg
whatsoever. Unfortunately this technique allowsyordstricted
perspectives (albeit in very great detail) alorfcxed camera-path
through the mosque building/complex.

In the near future, a 3D game engine will be usedif games
like Quake, Doom, Unreal Tournament, Half-Life avitiers) to
create real-time architectural 3D walkthroughs. Tiser is then



free to choose the walkthrough’'s camera-path withany
restriction, manipulate particular objects such dors and
windows, in fact, even having a virtual personaidguto show
him around (see the sample demo referred to intli@e@ —
Multimedia Presentation” above). This is an enggdiool for
architectural and heritage education, particulany attracting
younger audiences to connect with historical moscared other
buildings, monuments, landmarks and tourist afivast which
abound in Indonesia’s extensive and varied cultaradscape.

Panjunan
'Red'
Mosque

Batl T
Virtiml Reality!

Fig 4: From fixed-path walkthrough to realtime-3D

3.1.2 Sample Model — Panjunan Mosque

In the sample demo, we present a simple realtimen8Bel of the
historic Panjunan Mosque, located in the north-cdavanese
city of Cirebon. Now still in use only for speciatcasions to
ensure it's sustainability (the two annual Musliomenemorative
days of the ‘Id), it was first built in the turbuie early 16th
Century during the pre-colonial period of the bungeg sea-
faring Muslim Port Sultanates dotting Java’'s Nomth€oasts in
which Chinese-Muslim trading and religious commiesithad
exercised great influence then.

Contributed by our cross-border collaborators fr8ingapore
Immersphera, a private initiative set up by a group of conegrn
professionals wishing to promote greater local publvareness
and appreciation of the Muslim world’'s mosque awsttural
heritage, this graphical medium of the future wélso be
incorporated intoMasjid2000's future productions (if there is
sufficient funding) to enhance user interactivity its public
architectural  visualization, presentation and etaonal
programmes, particularly to the younger generatidro have
already come to expect such features as standaedirdathe
entertainment sector. Thus, for example, structatednents and
analysis of notable buildings and monuments camade more
graphically instructive, immersively interactivedaeducationally
compelling.

Prior to this, in late 2001, using a locally-deyed 3¢ party
game enginelmmersphera had pioneered a similar realtime 3D
model of Singapore’s architectural-award-winnDgrul Aman
Mosque (Singapore Institute of Architects Award, 1987 dam
semi-finalist in the Aga Khan Award for Architeceyr1989). The
Mosque is built in the traditional Malay archite@uvocabulary
akin to Indonesia’s historic Grand Mosques of Denaid

Banten. Coupled with a comprehensive mock-up websit

additionally featuring, among other educationalemat, a related
historical recollection of the great pre-colonialuslim Port
Sultanates of the Spice Trade Era (eg Banten, DeAwdh and
Makasar), the model formed part of a pioneeringgatgoroposal
presented to the Singapore Muslim Religious CoufMIlIS) to

develop, using interactive digital multimedia,achitectural and
historical appreciation of ten of Singapore’s

Fig 5: Realtime-3D walkthrough -- Introductory pag

most significant mosques, five of which have bedficially
designated as among the country’s National Monusaéntile
MUIS would be willing to assist in providing resces and
information, funding had to be sought elsewheremfrother
sources.

With realtime 3D character animation included insuch
educational products at a later stage, the Panjiviasque’s
history can be more immersively relayed to makeitdge
learning and socialisation no longer a staid expee, as is
commonly perceived.

Masjid2000's existing architectural database (as also other
similar archival databases generally) will then dnanother new
and compelling medium of public dissemination tacte out to
the next generation especially.

In addtion, it can be used as a medium to encourage youth to
acquire new IT skills and expertise as they learinteract with
and even design the digital models and virtual mmmnents of
particuar heritage sites just as if they are congatfieir own game-
levels and character animations, something theylaeady quite
adept at, as amateur programmers and hobbyist designrers.

3.2 Mosques in Indonesia and Worldwide

3.2.1 Indonesian Mosques

For the short term, we plan to publish the follop/3+volume CD
series which will feature mosques from other Irekia islands.
At this moment, we are actively compiling the iaitidata —
besides, of course, seeking more funding. About B@3ques
will be included, containing a total of almost 600photographs,
60 animations, 60 video footages, as well as husdref
document-pages. This undertaking is projected todvepleted in
the year 2004, in 3 phases:



Phase 1: Sumatra
Phase 2: Kalimantan (Borneo) dan Sulawesi (Celebes)

Phase 3: Bali, Maluku (the Moluccas), and Nusa Gars

3.2.2 Cross-border Collaboration Worldwide

In the long run, this project can expand to incleddaborative
efforts with like-minded architectural enthusiaatsoss the other
Muslim communities in Southeast Asia initially (fexample,
Malaysia, where a very similar architectural docotagon
programme is already underway for some time nowd Hre
Islamic Arts Museum Malaysia, where physical scale-models of
about a dozen of the world’s most significant memare already
on display), and later to other parts of the wiglerslim world (eg
China, Central Asia, the Middle East, Turkey, ahd Muslim
immigrant diaspora in Europe and the Americas).

Such a vision may, for example, be crystalisedhia idea of a
Muslim Architectural Heritage Virtual Park where virtual 3D
models of significant historical and cultural larahks from all
across the Muslim world are clustered together dowirtual
heritage tourism experience, much as a similarlifeavisit to the
popular Indonesia’'s (and Malaysia’s too) Taman Mini
(Miniature Park), where a representative sampléhefcountry’s
varied architectural traditions are physically shesed in a
theme-park setting. Another example is tindow of the
World Park in Shenzhen, China just north of Hong Kong,
where almost all the world’s most famous landmartessimilarly
re-modelled for a “one-stop” world-tour experien8everal other
such miniature parks can be found in France, Hdl|lamd Japan,
for example.

In like measure UNESCO’s own distinguished list ofVorld

Heritage Sites(such as IndonesiaBorobudur andPrambanan
temple-complexes) can be similarly virtually modkleo
popularise them to an ill-informed public, therebgnerating
increased visitor statistics and tourist dollaest pf which may in
turn be funnelled into self-sustaining heritage smmation
programmes to improve the sites even more in a balliwg
virtuous cycle.

An easily portable CD-ROM of such a virtual thenaekp if made
widely accessible to a worldwide audience, for eriage tourism
preview experience”, can be a powerful advertiging publicity
tool for the real monuments themselves.Ghina itself, many
architecturally outstanding historic mosques can Ibetter
publicised throughout other parts of the Muslim Mdo attract
the heritage lover — for example, tBeeat Mosquein Xian, built
in 1392 AD and Beijing’s owrNiu Jie Mosque built in 1362
AD, to name just two of the margthers found throughout the
country [Frishman and Khan 1994].

3.2.3 CDs Enclosed in Architecture Publications
To make the study of architecture more instructihe, realtime
3D models can be enclosed on a CD-ROM packaged theo
back-covers of architectural books, magazines ateroprint
publications, as for example, in the case of [Nsktiand Mitchell
1999], where the models are of buildings of whiome no longer
exist or are purely imaginary.

3.3 Architectural Network — Indonesia
and Worldwide

3.3.1 New Network Being Established

The data compilation method used in the 1999 supheyge — that
is, by coordinating with local universities on-site has indeed
opened the opportunity for the emergence of a afirtu
communications network among Indonesia’s institngiof higher
learning, one of which, The Nusantara Architectural
Documentation and Publication Foundation is currently in the
process of being established.

3.3.2 Aga Khan's ArchNet Example

As is commonly known, the information divide anduedtional
facilities between Java and the other islands arg wide indeed.
This network, it is hoped, can narrow this dividg; way of
providing information, resources and facilities gessed by
educational institutions in Java to the other toftins outside
Java, such as by operating distance-learning Virkeetures,
virtual libraries and databasess with the fine example of the
Aga Khan Trust for Culture’'s (AKTC) digital database,
ArchNet (www.archnet.ory based at Boston'Massachusetts
Institute of Technology (MIT ), which holds a varied collection
of the Muslim world’s architectural documentationdaimage
resources made globally accessible to a virtual nconity of
architecture-related professionals, heritage atsiénthusiasts
and interested laymen.

3.3.3 Web3D Realtime Collaborative Networks
Although the much-hyped online 3D chat worlds sua
Worlds.com, ActiveWorlds.coamdCyberTown.conmave thus far
not measured up to their initial expectations afding expansive
cyber-communities across the globe, the conceptstitinhold
great promise for developing specialised commuitnat
networks with focused memberships of common-integesups,
such as architects, urban planners and museumspiof@ls and
lovers.

Adobe’s Atmospheresoftware (sesvww.adobe.coin albeit now
still in beta stage, can be just such a user-flietwbl for these
kinds of collaborative networks spanning large gephbical
distances, as in Indonesia’s case. Web3D onlinefahationality
can enable communities of architectural and musenthusiasts
to collaborate in realtime with one another in atuitive 3D
world setting so very suited to the “spatial” natuof their
everyday work and/or pastime. They can design aufdl bheir
own online 3D chat worlds in the image of whatesuits their
particular individual or group fancy, and having [sersonalized
them, they can then virtually congregate in cybemmunes of
any chosen size and entry restrictions to pursulbmrative
design projects for example, or just purely to alime.

3.4 Heritage Tourism and Other
Architectural Forms

3.4.1 Heritage Tourism and Cultural Objects

Objects which can be documented and publishedimntianner
are not only restricted to architecture. As merginn the
introductory section, similar projects are alsonpled to be
executed on various artifacts and other culturaéab, such as
palaces, temples, or traditional dances, tradititamuages, even
including children’s games. With this, it is hopedtiat a



community awareness and pride towards its culturéfueness
would grow — something which often is underminece do
exploitation by an unbridled tourism industry andcH of
foresight. It is hoped that the mushrooming of tb@nmunity
pride will be an early step towards a cultural ainstbility which
is very important in maintaining such tourism inttystself.

The architectural documentation project will thust rbe an
isolated stand-alone endeavour restricted to only sphere of
human activity, but rather part of a wider spectrofma total
cultural civilisation representated by the partazultourism
destination/object.

3.4.2 Banten Lama “Open Museum”

For example, the still-activeBanten Grand Mosque (fully
documented in Masjid2000’s CD, including a  virtudD
walkthrough animation, and other structural analyfgatures)
located about 80 km west of Jakarta is part of gnitant
archaeological excavation site that has been dublpetOpen
Museum” (including the royal palace/tombs/square, artgac
museum, the Dutch’s Fort Speelwijk, Chinese templeter
purification reservoir, other mosques, a religiocentre, and
others) which, if judiciously restored and conséiveould
showcase the total heritage of tBaltanate of Banten once the
largest and most important spice trading entrepotall of
Southeast Asia during the 16th and early 17th cagtu- rivaling
even Amsterdam in size and importance in its hey@ayilot and
Ambary 1990].

A virtual reconstruction based on historical sosrcef the old
city’s environs within its fortress-wall enclosungsing a realtime
3D game engine, similar to what is sampled/proposedhis

paper, complete with an interactive virtual talkitmur-guide,
would make this tourism destination an even moreckimg

experience for the local and foreign visitor whoubthen be
better able to appreciate the organic link betwésa living

Banten Grand Mosque and the whole historical legd¢Banten

Lama” (Old Banten), not just its disjointed parts.

This indeed is our long term hope and aspirationtifidss and
similar future projects.

4. CONCLUSIONS

This project has been single-mindedly motivatedhwat keen
desire to create, using some of the new techndagfi¢he digital
age, new heritage “products” and make them eas#jlable to
the general public to help cultivate a greater mg®r and
appreciation of the country’s rich architecturaldasultural
endowments. The volunteer students and teachaffjveto had
pioneered the creation of this previously non-existheritage

“product” and disseminated it to both specialisd asrdinary
“consumer”, had done so with very limited resouraesilable on
hand, and all this done in a youthful country besih many
recent difficulties.

We hope our project experience fits the theme isf @onference
and would like to present it as a case study heetbat our mutual
sharing with this worldwide community of heritageérs, by way
of access to funding resources and new technologiag enable
us to improve what we can continue to offer to public back
home and elsewhere.
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