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Abstract. Malaysia, just like its neighbouring countries in the region, has a rich and diverse culture
and heritage treasures. What makes Malaysia more unique is its diversity as a multi-racial and multi-
cultural country. These cultural heritages might become lost and extinct without any efforts in
preserving and safeguarding due to modernization, assimilation, and globalization. We present an
overview of different cultural heritage in Malaysia and available efforts to preserve these treasures
found from literature. Digital preservation efforts that computer graphics, media scientists and
practitioners could offer as alternatives in preservation of culture and heritage preservation will also
be included in this paper.

1. Introduction

The need for cultural heritage preservation is certainly pressing, due to many factors such as development,
modernization, climate change and assimilation. Due to its necessity, the United Nations Educational,
Scientific and Cultural Organization (UNESCO) has established working committees and manuals to
ensure that cultural heritage around the world receives proper attention and protection.

The context of cultural heritage relates to culture, heritage and cultural heritage. Culture has a broad
meaning, but for clarification we refer to UNESCO’s definition as the “complex whole that includes
knowledge, beliefs, arts, morals, laws, customs and any other capabilities and habits” within a society. The
World Heritage Convention in 1972 acknowledges that ‘monuments, groups of buildings and sites’ as
heritage. However, as time progresses, interaction with humanity also has influence with the environment
thus making the whole environment can be regarded as heritage.

There are different categories of heritage based on UNESCO’s definition: cultural heritage, natural
heritage and heritage in the event of armed conflict. We will outline different types of heritage in Malaysia
in the next section, followed by efforts in cultural heritage preservation that were found in the literature.
Highlight on the role of computer graphics technology in cultural heritage preservation will be presented
before we conclude this paper.

2. Available Cultural Heritage in Malaysia
We will follow closely the categories outlined by UNESCO and the National Heritage Department, Ministry
of Tourism and Culture Malaysia on various types of heritage available locally. Cultural heritage is diverse;
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it is further divided into tangible and intangible cultural heritage. Tangible cultural heritage generally
includes all things that can be observed such as things (movable — such as coins and paintings, and
unmovable — such as sites and monuments) both on dry land and underwater. Intangible cultural heritage
deals with a more subjective aspect such as tradition, dances and rituals. We listed some of the examples
of cultural, natural and heritage in the event of armed conflict below — divided into those recognized in the
UNESCO World Heritage list (Table 1):

Table 1. UNESCO World Heritage.

Category World heritage in Malaysia
Natural Heritage Sites a. Gunung Mulu National Park, Sarawak
b. Kinabalu National Park, Sabah
Cultural Heritage Sites a. Melaka and George Town, Historic Cities of

Straits of Malacca
b. Archaeological Heritage of the Lenggong Valley,
Perak

Memory of the World a.Correspondence of the late Sultan of Kedah (1&
1943)
b. Sejarah Melayu (The Malay Annals)
c. Hikayat Hang Tuah
d. Batu Bersurat Terengganu (Inscribed Stone

Terengganu)
Global Geopark Langkawi UNESCO Global Geopark, Kedah
Intangible Cultural Heritage of =~ Mak Yong theatre

Humanity

At the national level, the National Heritage Act 2005 (Act 645) was tabled and endorsed in order to ensure
conservation and preservation of the National Heritage; including sites, tangible and intangible cultural
heritage, underwater cultural heritage, artefacts and related items. Some of the examples of natural heritage
items (apart from those recognized by UNESCO) are:
« Sites (building): St Paul's ruin, Melaka, Carcosa Seri Negara, Sultan Abdul Samad (Supreme Court),
Tugu Negara (the National Monument)
« Sites (archealogy): Gua Badak Archeological Site (Cave Drawing), Teluk Kelawar Cave
+ Sites (natural): Taman Negara (National Forest - Peninsular Malaysia), Timbalai Triangulation
Station
* Objects: Perak Man, Tengkolok Diraja (Royal headgear), Perahu Kemajuan (boat)
» Intangible (dances/performances) : Zapin, Gamelan, Wayang Kulit
* Intangible (traditional games): Wau, Gasing, Congkak
» Intangible (local delicacies): Nasi Lemak, Nasi Tumpang, Nasi Dagang, Laksa Johor
Note however, that the full list can be found on from National Heritage Department’s website [1]. The
National Heritage Department is the main body governing the regulations and enforcement of the National
Heritage Act, besides conducting activities and seminars to create and strengthens awareness in the local
community.

3. Efforts in Preservation of Cultural Heritage in Malaysia
Based on survey of the literatures, we present efforts done by various researchers related to cultural heritage
preservation in Malaysia:



ICVRMR 2020 IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 979 (2020) 012008 doi:10.1088/1757-899X/979/1/012008

Malaysia is a member of ASEMUS (Asia-Europe Museum Network); which is a museum network
collaboration targeting the use and sharing of objects in museum collection. As part of ASEMUS, there is
a section called Virtual Collection of Asian Masterpieces (VCM) with the purpose of sharing museum
collections across Asian and European museums. Visitors can search shared museum collections to view
images and browse information related to the viewed object [2]. Malaysia participates with the virtual
Islamic Arts Museum Malaysia, complete with some of the virtual exhibits as shown as Figure 1.

Tabacco Box Duit emas zaman pemerintahan Sultan Kijang Emas Com
Alau'uddin Rizyat Shah (1527/28 -1564), Johor
Malaysia

AD 16th century ~ AD 1

Malaysia

Duit emas zaman pemerintahan Sultan Zainal Songket shawl Gold coin of Sultan Muzaffar Shah's reign
Abidin IT (1793-1808) Terenzzanu (1564-1570) Johor
Malaysia Malaysia

AD 18th century ~ AD 13th century

AD 16th century ~ AD 16th cantury

Figure 1. Some of the VCM exhibits from Malaysia [2].

Survey among local people and site observation related to identity of the historic sites (e.g. case study on
Kuala Dungun and Taiping) [3] was conducted and another one on Malaysian public's perception on
heritage buildings conservation [4]. There are also studies on issues in conservation and redevelopment in
areas surrounding historic areas[5], on heritage building conservation (with pilot study)[6], formulation of
best maintenance practice guidelines[7], sustainable best practice criteria[8] for Malaysian heritage building
conservation, the challenges in conservation practices in Malaysia[9], and the use of Geographic
Information System (GIS) technology as digital archive to manage heritage buildings and monuments in
Melaka[10]. Similarly, proper asset management on virtual model of the sheltered pavilion of Pak Badol,
which has been relocated to the Kelantan Museum of Royal Traditions and Customs for conservation [11]
was proposed.

A virtual reconstruction of iconic heritage buildings [12], digital preservation of Malay architectural
heritage (Rumah Tok Su — a traditional Malay house in Kedah) [13], recreating the 3D model of traditional
Malay house (Teratak Zaaba) [14], virtual preservation of panoramic Kota Kuala Kedah[15] and 3D
preservation of the A Famosa Fortress in Melaka[16] are among efforts done in using computer graphics
and media technology in preservation of cultural heritage. Apart from that, a study on the potentials and
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challenges in digitising facial expressions for preservation of a Malay folkdance called Mak Yong [17] was
carried out recently.

Studies on performance and establishment measurements on the Geopark concept based on the indicator
proposed by Global Geopark Network (GGN)[18] and into the practices of responsible tourism in the
Kinabalu Park (UNESCO National Park)[19] were done related to natural heritage sites. The willingness
of the tourism to pay the preservation works was also studied and creating value for sustainable tourism in
the heritage site [20]. An improved technique for Land Use/Land Cover (LULC) map was proposed for the
purposes of environmental monitoring and natural resources management purpose towards conservation of
UNESCO Global Geopark - the Kilim Karst Geoforest Park (KKGP) in Langkawi [21].

Among those related to intangible cultural heritage are a study on the visual styles of the Wayang Kulit
Kelantan and its capturing methods [22], design and development of interactive virtual Wayang Kulit [23],
preservation of Wayang Kulit using multimedia technology[24] into an interactive game[25] and emulating
the visuals of Wayang Kulit with Computer Generated Imaginary[26]. Other than that, studies on the
determinants of food heritage through food identity [27] and based on age of public perceptions [28] were
also done to preserve local food heritage and identity.

Computer game is also used as an indirect way to preserve cultural heritage and create interest and
awareness among public. Example of this approach are interactive Wayang Kulit[25], a virtual heritage
game called M-Heritage Hunt based on surroundings of George Town, Penang in Malaysia[29],
presentation of the history of A Famosa using Game Based Learning methodology[30] and digital
Congkak[31]. An AR application was developed to expose users on the masks of the Orang Asli Malaysia
(part of the exhibition in the The Museum of Asian Art) as a fun, learning tool [32].

4. Computer Graphics and Media Research for Preservation of Cultural Heritage

We will discuss this topic mainly because our team consists of computer graphics and digital media
researchers. Based on previous discussion, there are quite a number of research utilizing computer graphics
and multimedia tools and approaches as outlined in the previous sections. It was stated that the first use of
graphical representation in archacology was in the late 1950s [33] using vector-based display. Computer
graphics and multimedia technology has progressed to the state of being able to offer digital representation
of world cultural heritage. However, it would be costly to set up an online world heritage site; for example,
results from a committee appointed by the European Commission estimated 100 billion Euros cost for
digitizing European cultural heritage [34].

Computer graphics and multimedia technologies have been used widely in documenting cultural
heritage, especially the ones that fall under tangible heritage category. It can be used for the purpose of
documentation, reconstruction, visualization, gamification and training towards cultural preservation and
awareness. Research onto utilizing computer graphics and media technology into intangible cultural
heritage is emerging rapidly.

Based on literature review of cultural heritage preservation in Malaysia, previous efforts were mostly
channeled towards preservation of tangible heritage. Digital reconstruction of heritage site/building as a
form of tangible heritage preservation is more distinct compared to digital preservation of intangible
cultural heritage (ICH). Due to the diversity and subjectivity of ICH, digital preservation of ICH faces
enormous technical challenges.

We took up the challenge of venturing into digital preservation of ICH especially for local context. Over
the years, there are various research and development projects carried out by our research members that are
related to traditional games such as natural interaction using Leap Motion for marble game[35] and
Congkak[36] — these are some of the research examples combining affordable hardware (Leap Motion) to
cater natural user interaction that incorporate ICH-related contents. Some of the scenes captured from the
3D experience are included as Figure 2 and 3.
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Figure 2. Scenes from Marble Game[35].

PLAYER 1

!

Figure 3. 3D Congkak[36] incorporating natural user interactions.

An enhancement of virtual reconstruction of historical sites involving the use of augmented reality (AR)
technology was done for ancient Malacca [37] — an early settlement in the Straits of Malacca. The use of
AR in preservation efforts requires more research such as in object recognition/detection and design of
interactions, apart from integration with the 3D environment.

We also work closely with Johor Heritage Foundation in exploring the possibility of using current
technology in digital heritage preservation. Based on initial collaboration, we managed to get the
involvements of UTM ViCubeLab researchers, undergraduate and postgraduate students to work together
with the Johor Heritage Foundation. Experts in traditional dance took part in a series of motion capture
data sessions (using marker (Figure 4) and markerless multi-camera systems (Figure 5)) and video
recording (Figure 6) to get reliable Zapin dance data for further use.

The captured Zapin dance data were used in various research, for example a study on suitable algorithms
to generate a more natural facial expressions for motion capture data re-use in 3D animation[38], to propose
a method of extracting the 3D dance motion data of Zapin traditional dance from video data using keyframe
animation extraction method[39] and a framework for constructing a 3D motion and skeleton using a
monocular video source (2D video) targeted for traditional dance motion data extraction[40].
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Figure 6. Expert involvement (left) in video recording sessions.
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On the lighter side, we managed to integrate heritage elements into our final year projects. Some of the
examples are the study of fabrics and motives used for dance costumes as shown in Figure 7 (this was based
on the visit to textile gallery at Johor Heritage Foundation) along with motion capture data re-use for
animation [41], photogrammetry for artifacts reconstruction [42] and virtual museum on handheld device

[43].
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Figure 7. Original motive on textile (left) and the digital adaptation (right) [41].

5. Conclusion and Future Work

As a conclusion, we have seen the diverse cultural heritage available in Malaysia. Based on what were
found from the literature, most of the preservation efforts (including usage of computer graphics and media)
reported were mostly centered around tangible cultural heritage. Since computer graphics and media
technology has so much to offer, there are endless possibilities for cultural preservation efforts digitally
both for tangible and intangible cultural heritage preservation. Our team is currently working with
Southeast Asian and European partners towards intangible cultural heritage preservation using computer
graphics and computational science methods.

Acknowledgement

The authors would like to express our appreciation to Universiti Teknologi Malaysia (UTM) and Ministry
of Education (MOE) for financial support and the opportunity to carry out this research. This project was
supported by Research University Grant - UTM ER [Vot Number: 19J10] initiated by UTM. Special thanks
to the Johor Heritage Foundation for the direct involvements and to all other parties that either directly or
indirectly contributed to the success of this research.

References

[1] Department, N.H. Jabatan Warisan Negara. [cited 2020 1 Oct 2020]; Available from:
www.heritage.gov.my/.

[2] (ASEMUS), A.-E.M.N. The Virtual Collection of Asian Masterpieces (VCM). 2013 [cited 2020 23
October 2020]; Available from: http://masterpieces.asemus.museum/museum/list.nhn.

[3] Lai, L.Y., L. Said, and A. Kubota, The Roles of Cultural Spaces in Malaysia's Historic Towns: The
Case of Kuala Dungun and Taiping. Procedia - Social and Behavioral Sciences, 2013. 85: p. 602-
625.

[4] Azhari, N.F.N. and E. Mohamed, Public Perception: Heritage Building Conservation in Kuala
Lumpur. Procedia - Social and Behavioral Sciences, 2012. 50: p. 271-279.

[5] Said, S.Y., H. Aksah, and E.D. Ismail, Heritage Conservation and Regeneration of Historic Areas



ICVRMR 2020 IOP Publishing

IOP Conlf. Series: Materials Science and Engineering 979 (2020) 012008 doi:10.1088/1757-899X/979/1/012008

(6]
(7]
(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

(20]

(21]

[22]

(23]

in Malaysia. Procedia - Social and Behavioral Sciences, 2013. 105: p. 418-428.

Azizi, N.ZM., et al., Recurring Issues in Historic Building Conservation. Procedia - Social and
Behavioral Sciences, 2016. 222: p. 587-595.

Mohd-Isa, A.F., Z. Zainal-Abidin, and A.E. Hashim, Built Heritage Maintenance: A Malaysian
Perspectives. Procedia Engineering, 2011. 20: p. 213-221.

Sodangi, M., et al., Best Practice Criteria for Sustainable Maintenance Management of Heritage
Buildings in Malaysia. Procedia Engineering, 2014. 77: p. 11-19.

Azizan, M.A., et al., The challenges in conservation practices in Malaysia: A study in UNESCO
heritage site, Georgetown, Penang, Malaysia. AIP Conference Proceedings, 2020. 2213(1): p.
020277.

Musa, S.H., et al., The Development of GIS-Based Digital Archive for Heritage Building in Melaka
World Heritage Site (UNESCO), Malaysia. International Journal of Engineering Advanced
Research, 2020. 2(3): p. 1-16.

Idris, WM.R.W., et al., Modelling Virtual Heritage Environments Using Hierarchy-Embedded
Virtual Objects. International Journal of Multimedia and Ubiquitous Engineering, 2015. 10(4): p.
259-272.

Esmaeili, H., P.C. Woods, and H. Thwaites, Virtual Preservation of Contemporary Architectural
Heritage in Developing Countries in Absence of Protection. Digital Reconstrction, Recording,
and Archiving before Complete Disappearance, in Proceedings of the 2015 11th International
Conference on Signal-Image Technology & Internet-Based Systems (SITIS). 2015, 1EEE
Computer Society. p. 796-803.

Ibrahim, N. and K.A. Azmi. Preserving Malay architectural heritage through virtual reconstruction.
in Digital Heritage International Congress (DigitalHeritage), 2013. 2013.

Ibrahim, N., et al. Cultural Heritage Preservation: 3D Modeling of Traditional Malay House using
Hidden Surface Removal Approach. in Proceeding of International Conference on Software
Engineering and Computer Systems, ICSECS. 2009.

Jabbar, E.A. and M.J. Jusof. Virtual heritage interpretation through animated panoramic illustration
of Kota Kuala Kedah. in Virtual Systems & Multimedia (VSMM), 2014 International Conference
on. 2014.

Izani, M., et al., Digital preservation of a famosa fortress in malaysia, in Proceedings of the second
workshop on eHeritage and digital art preservation. 2010, ACM: Firenze, Italy. p. 7-12.

Idris, M.Z. and N. Musa. Beyond Digitalisation: Facial Motion Capture for Mak Yong through the
Perspective of Aesthetic Experience and Uncanny Valley. 2020.

Fauzi, N.S.M. and A. Misni, Geoheritage Conservation: Indicators Affecting the Condition and
Sustainability of Geopark — A Conceptual Review. Procedia - Social and Behavioral Sciences,
2016. 222: p. 676-684.

Tay, K.X., et al.,, Comprehending the responsible tourism practices through principles of
sustainability: A case of Kinabalu Park. Tourism Management Perspectives, 2016. 18: p. 34-41.

Kamaludin, M., N.F. Haron, and M.A.S. Razali, Tourists’ Preferences for Preservation of World
Heritage Site Stadthuys, Malacca. Journal of Environmental Management and Tourism,
2020(2):11 p. 281-289.

Halim, M.K. A, et al., Land use/land cover mapping for conservation of UNESCO Global Geopark
using object and pixel-based approaches. 10P Conference Series: Earth and Environmental
Science, 2018. 169: p. 012075.

Khor, K.-K. and Y.M. Chan. 4 Study on the Visual Styles of Wayang Kulit Kelantan and Its Capturing
Methods. in Computer Graphics, Imaging and Visualization, 2009. CGIV '09. Sixth International
Conference on. 2009.

Talib, A.Z., et al., Design and Development of an Interactive Virtual Shadow Puppet Play, in Arts



ICVRMR 2020 IOP Publishing

IOP Conlf. Series: Materials Science and Engineering 979 (2020) 012008 doi:10.1088/1757-899X/979/1/012008

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

and Technology: Second International Conference, ArtsIT 2011, Esbjerg, Denmark, December
10-11, 2011, Revised Selected Papers, A.L. Brooks, Editor. 2012, Springer Berlin Heidelberg:
Berlin, Heidelberg. p. 118-126.

Dahlan Abdul, G., Preserving Wayang Kulit for Future Generations, 1. Mohd Sidin Bin Ahmad,
Editor. 2011. p. 70-74.

Ghani, D.B.A., Wayang fighters: preserving the art of wayang kulit (shadow puppets) through game
application, in Proceedings of the 9th International Conference on Ubiquitous Information
Management and Communication. 2015, ACM: Bali, Indonesia. p. 1-7.

Khor, K.-K., 4 Methodological Framework to Emulate the Visual of Malaysian Shadow Play With
Computer-Generated Imagery, in Innovative Computing, Optimization and Its Applications:
Modelling and Simulations, 1. Zelinka, et al., Editors. 2018, Springer International Publishing:
Cham. p. 321-336.

Md Ramli, A., et al., Determinants of Food Heritage towards Food Identity. Environment-Behaviour
Proceedings Journal, 2016. 1(1): p. 207-216.

Md Ramli, A., D. Khairunisa, and M. Salehuddin, The determinants of food heritage based on age
in Klang Valley. 2020. 12: p. 396-411.

Kiam Lam, T., L. Chen Kim, and T. Abdullah Zawawi bin Haji, Mobile Virtual Heritage Exploration
with Heritage Hunt with a Case Study of George Town, Penang, Malaysia, in Modern
Entrepreneurship and E-Business Innovations, N. Stiphan, Editor. 2013, IGI Global: Hershey,
PA, USA. p. 115-126.

Izani, M., M. Grant, and A. Razak, 4 proposal for mobile game based learning to promote knowledge
of the a famosa fortress, in Proceedings of the 4th international conference on Progress in
Cultural Heritage Preservation. 2012, Springer-Verlag: Limassol, Cyprus. p. 720-728.

Mohamad, A.F.H., J.J.M. Supian, and M.S.M. Ribuan, Digital Congkak: The Art, Play and
Experience Framework, in Proceedings of the 10th International Conference on Ubiquitous
Information Management and Communication. 2016, ACM: Danang, Viet Nam. p. 1-6.

Sidyawati, L., et al., Nusantara Mask Heritage Malaysia: Infographic Application Development of
Masks of Malaysian Indigenous Tribes at the Museum of Asian Art Malaysia based on Augmented
Reality as Media of Tourism Education. Jurnal IPTA (Industri Perjalanan Wisata), 2019(2): p.
163-173.

Cowgill, G.L., Computer applications in archaeology. Computers and the Humanities, 1967. 2(1):
p. 17-23.

Arnold, D., Computer Graphics and Cultural Heritage: From One-Way Inspiration to Symbiosis,
Part 1. IEEE Computer Graphics and Applications, 2014. 34(3): p. 76-86.

Masaan, M.F.M. and N.M. Suaib. Marbles Game in 3D Virtual Environment using Hand Gesture
Interaction. in INNOVATIONS IN COMPUTING TECHNOLOGY AND APPLICATIONS. 2018.
School of Computing, UTM.

Zolkifly, M.H.IM. and N.M. Suaib. Hand Gesture Integration of Congkak in 3D Virtual
Environment. in INNOVATIONS IN COMPUTING TECHNOLOGY AND APPLICATIONS.
2018. School of Computing, UTM.

Ismail, A.W., User Interaction Technique With 3D Object Manipulation in Augmented Reality
Environment. 2011, Universiti Teknologi Malaysia.

Ahmad, M.A., N. Mohd Suaib, and A.H. Ahmad Rahman, Position-Aware 3D Facial Expression
Mapping Using Ray Casting and Blendshape, in Encyclopedia of Computer Graphics and Games,
N. Lee, Editor. 2020, Springer International Publishing: Cham. p. 1-4.

Albakri, L.F., et al. 3D Keyframe Motion Extraction from Zapin Traditional Dance Videos. 2020.
Singapore: Springer Singapore.

Azmi, NM.W., et al. 3D Motion and Skeleton Construction from Monocular Video. 2020. Singapore:



ICVRMR 2020 IOP Publishing
IOP Conlf. Series: Materials Science and Engineering 979 (2020) 012008 doi:10.1088/1757-899X/979/1/012008

Springer Singapore.

[41] Mohd Faudzi, M.S., Motion Capture Data Reuse for Zapin Melayu Johor Preservation for Children,
in School of Computing. 2019, Universiti Teknologi Malaysia: UTM Skudai.

[42] Engitaravanan, L.R., 3D Modelling using Photogrammetry for Cultural Heritage Preservation, in
School of Computing. 2020, Universiti Teknologi Malaysia: UTM Skudai.

[43] Zainuddin, S.N.L., Interactive Virtual Museum Using Head Mounted Device, in School of
Computing. 2020, Universiti Teknologi Malaysia: UTM Skudai.

10



