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Abstract. This paper describes the visions and on-going project within creating interactive devices and cloud tech-

nology support for new media exhibition in the National Palace Museum (NPM).  “Rebuilding the Tong-an Ships” is 

a special exhibition designed by NPM.  This exhibition not only bases on the comprehensive research on the artifacts 

but also features many tech-savvy approaches including: documentary film, 3D modeling, and physical modeling.  It 

further combines the on-site gallery display with an off-site interactive digital art form to reinterpret the rise and fall 

of Tong-an ships in Chinese maritime history, allowing audiences to experience the impact that digital technology 

can bring.  We presented a case study for interactive devices and new media exhibition at NPM in hopes of inspiring 

and benefiting museum managers and researchers at all levels. 
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1 Introduction 

Limitations in physical space prevent museums from exhibiting much of their extensive collections. At times, mu-

seum goers have to endure crowds and the insufficiency of exhibition descriptions leads to excessive noise caused by 

communication between curators and visitors. Conventional museums display collection pieces in their original appear-

ance and size; however, in a static exhibition, it is difficult for visitors to examine the pieces for long periods of time or 

peruse them in detail. With a lack of interaction and exchange, visitors find it difficult to immerse themselves within the 

context of the exhibition. In addition, the fragility of collection pieces prevents them from being exhibited on a long-

term basis, resulting in the need for frequent changes in the exhibited items. Nonetheless, many of these issues can be 

resolved using recent developments in information and communication technologies (ICT). The use of innovative me-

thods that combine technology and art enable curators to transform exhibition themes into attractions that stimulate all 

of the senses and expand the museum experience. 

Many museums have begun developing digital displays. This involves the digitalizing of physical collection pieces, 

followed by sorting and archiving in databases. Museums that make use of website structures and digitalization can 

enhance the four functions of museums: collect, exhibit, research, and education. However, most museums are unable to 

take advantage of their digital assets and view digitalization as a valuable resource. To do so requires digital services. 

The objective of this study was to present case studies as well as future trends in this field. We developed interactive 

learning devices for new media exhibition. It is hoped that the achievements of this study will benefit and inspire mu-

seum managers and researchers at all levels 

2 The Role of Museum 

In his book “Introduction to Museum Work”, Burcaw (1997) described a museum as a necessary educational organi-

zation that provides a systematically organized collection of historical works for public display [6]. The function of 

museums has changed from a place to showcase national prestige to a place in which cultural assets may be protected 

[11]. 

Traditionally, museums have had two main roles: (1) providing an area in which to display artifacts and related in-

formation; and (2) providing a nucleus for the accumulation of knowledge related to a particular subject. Museum ad-

ministrators assist in the conservation of artifacts and accumulate information regarding their origins. However, mu-

seums face a range of challenges [10] [1] [8], which have blurred the boundaries of these roles. Tensions now exist 

between those who see a visit to the museum as an educational experience and those who see it as a leisure activity [5]. 

In summary, the basic core functions of museums include collect, exhibit, research, and education. Fig. 1 presents the 

relationships among these four functions [7]. 

23

Volume 13, No. 3 Australian Journal of Intelligent Information Processing Systems



 

Fig. 1. Four Major Functions of a Museum, (Modified from [7]) 

Museums have now moved into the digital world, enabling them to spread the information they hold throughout the 

world [2] [3] [4]. Museums seek to digitalize collections not only for the sake of preserving cultural heritage, but also to 

make information accessible to a wider public [9]. 

3 Case Study: National Palace Museum 

The National Palace Museum (NPM) in Taipei, Taiwan has had considerable success in the preservation of heritage 

through Digital Archives, a Digital Museum, and e-learning. Hundreds of thousands of museum objects have been 

saved in digital form. These efforts have provided considerable benefits for the museum and society. Since the National 

Digital Archives Program and Museum Digitization Program began in 2000, a wide range of missions have been com-

pleted: the establishment of an extensive database for key collections; the launching of websites in ten languages; the 

installation of a wireless network system; the publication of an e-journal with a circulation of 190,000; providing e-

learning and on-line exhibitions; and the application of various electronic media into museum displays. 

4 Vision of NPM Digital Project 

The goal of the NPM digital project was to apply new technology to the archiving of collection pieces, create educa-

tion service with which to promote the collection pieces as well as Chinese culture. The exponential growth of digital 

content since the beginning of the NPM digital project would require the constant expansion of physical hardware; 

therefore, we opted for cloud services, which would enable rapid increases in storage capacity using virtualized compu-

ting, thereby reducing costs, enhancing communication and computing capabilities, and enabling multi-device access 

services. 

5 Communication Model of New Media Exhibition in NPM 

The communication model of the NPM new media exhibition is presented in Fig. 2. Curators and researchers will be 

able to archive digital assets and knowledge related to collection pieces using DAM and KM and store them in the in-

formation center. Once organized, thematic exhibitions will be organized using the digital services propagated via ICT 

tools. At the receiver end, the content will be transferred to networked displays, interactive devices, and various types of 

mobile devices via the internet. A feedback function is also available, which enables visitors to select and respond to 

exhibition content as if they were interacting and communicating directly with the curators. This differs from traditional 

exhibitions, in which the thoughts of the curators are conveyed to the visitors in static form.  

 

 

Fig. 2. Communication model of new media exhibition in NPM 
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6 Curatorial Concepts of the New Media Exhibition “Rebuilding the Tong-an Ships” 

 This exhibition features installations using holographic projection, naked-eye 3D, augmented reality, and Kinect 

sensor technology as an interactive and digital art form of presentation to reinterpret the rise and fall of Tong-an ships in 

Chinese maritime history, allowing audiences to feel even more the impact that digital technology can bring. The exhi-

bit also serves as a perfect complement to the wealth of maritime historical materials on display in the special exhibition 

of “Voyage with the Tailwind: Qing Archival and Cartographical Materials on Maritime History in the National Palace 

Museum” at the Main Exhibition Building (on display at the National Palace Museum until 24 November 2013), pre-

senting a splendid recreation of what the heyday of Southeast Asian maritime culture during the nineteenth century and 

the historical elegance of the Tong-an ships. 

The Tong-an ships were large traditional sailing vessels that emerged in the middle of the Qing dynasty, being so 

named because they were constructed at Tong-an County in Fujian Province. Tong-an ships were not only widely used 

in the private sector, they also were utilized by pirates before finally becoming the naval mainstay of the Qing court for 

the open seas. Before the arrival of the steamship in China, it was most representative of sailing vessels in ancient Chi-

na. A curatorial focus of the exhibit is on the idea of “tides,” as in “ocean tides,” “the tide of immigration,” and an 

“economic tide,” all of which became associated with the Tong-an ships. First of all, ocean tides brought unlimited 

opportunities, opening an indispensable link to the outside along China’s coast. Tong-an ships helped spur a tide of 

immigration, bringing the power of plenty and the development of Taiwan. And with it came an economic tide, creating 

a rich and pluralistic maritime culture of commerce at the time that also gave rise to the likes of Cai Qian, “Pirate 

among Pirates.” In addition, interpreting and presenting artifacts from the National Palace Museum using new media 

technology represents a new trend, or “tide,” in contemporary exhibit installations. Thus, the kinds of “tides” mentioned 

above exactly provide an objective for explaining this exhibition. 

This exhibition follows three main perspectives in dealing with the subject: “Period Background,” “Main Charac-

ters,” and “Boat Construction.” The integrated application of new high technology allows audiences to fully experience 

the emotional impact and atmosphere of each work and thereby further understand related information on such facets as 

the history, military affairs, and cultural aspects of the Tong-an ships as well as the rich contents of historical docu-

ments 

7 Design of NPM Interactive Learning System 

7.1 Crossover Dialogs: Holographic Projection 

Holographic projection is one of today's most advanced methods of projection. By projecting an image on a fine silk 

screen or a high reflectance transparent film, we can see the foreground projection clearly with background in view. 

"Crossover Dialogs" let virtualized moving images of Emperor Jiaqing, Commander General Li Changgeng, and Cai 

Qian the pirate tell their stories from their personal point of view in order to let viewers understand what was the "Cai 

Qian's Mutiny" and the role of Tong-an ships in this historical affair. The interactions processes of the device are: (1) 

When a viewer approaches, the names of three historical figures show up: Emperor Jiaqing, Commander General Li 

Changgeng, and Cai Qian the pirate. The viewer can use gesture to select the person that he/she wants to see. (2) Once a 

selection is made, the selected historical figure is awakened to tell the story in his own words. 

 

Fig. 3.  Interactions of Crossover Dialogs 

7.2 Cloud Gallery  

There are two main functions of NPM cloud gallery: curation and exhibition. The system enables curators to directly 

manage collection pieces and digital assets as well as change exhibitions at will. The end-user client (Fig. 4) focuses on 

the use of the internet and communication technologies to transmit artifact, painting or calligraphy to electronic display 

devices or electronic devices used by the general public (such as personal computers, digital television, and digital bill-

boards) after being processed using cloud computing. It is hoped that this will help to propagate this knowledge more 
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extensively and assert greater influence than what is possible using traditional media, thereby enabling the public to 

experience the features of Taiwan and Chinese culture from anywhere, at any time. 
 

 

Fig. 4. End Users View of NPM Cloud Services 

Thanks to cloud technologies, we can see the NPM's current exhibits and certain rarely-seen masterpieces without going 

there. The Cloud Gallery displays the art using a massive screen consists of six 42" monitors. To change items, the Na-

tional Palace Museum only needs to update the server remotely in the office and the exhibition will be. 

 

 

Fig. 5.  Cloud Gallery 

7.3 The Augmented Reality Clothes Changing Device  

Qing officials used to wear uniforms with decorations assigned strictly according to their ranking. You can tell an of-

ficer's rank by seeing his chest and back patches. Through this AR device, when a viewer enters the sensor area, an 

officer's decorated uniform will be randomly displayed and put on the viewer. The ranking of that uniform will be dis-

played on the panel and the viewer's picture wearing that virtual uniform will be uploaded to our Facebook page for 

download.  

 

Fig. 6. The Augmented Reality Clothes Changing Device 

7.4 Breaking Waves: An Interactive Tongan Ship Simulator  

"Breaking Waves" is a fully immersive interactive Tong-an ship simulator which enables the viewers to sail the ship, 

fire the guns, and chase the pirates in its interaction zone under the system's instructions. This Device, based on the 

CAVE (CAVE Automatic Virtual Environment) architecture, shows the viewers main components of the Tong-an ship. 
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Fig. 7. Breaking Waves 

8 Conclusion 

In the next year, NPM will begin adopting various technological services, allowing the public to browse the content 

of the collection, access resources and visitor information, and acquire new knowledge using various mobile informa-

tion and communication devices from anywhere, at any time. This will provide access to archives of invaluable national 

treasures, enhance the functions of collection (research, and education), improve the visitor experience, reduces the 

digital divide, and attract tourists interested in Chinese culture. The NPM is an example of applying new technologies to 

the development of innovative services and promoting innovation in cultural industries. This study began by addressing 

the functional roles of museums and the issues they currently face and compiles this experience with its communication 

model, design concept to share with community. 
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