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Abstract

In this paper, the author will share her cutting-edge technology application in presenting the 936
World Heritage Sites of 153 countries inscribed by the UNESCO World Heritage Center (WHC)
to the world (it is expected that additional sites will be added in the summer of each year). By
going to the World Heritage Memory Net Site (http://whmnet.org/) with the simple click of the
mouse, one is able to explore and gain instant knowledge of our amazing world heritage by
visualizing the global situation related to world heritage, by exploring and experiencing this
fascinating world by a quick viewing of the introductory videos, by having an immersive and
interactive experience of our world through over 270 panophotographies available in 360
degrees, by finding the site(s) from associated geographical information (map) or timeline, by
instantly accessing multimedia and multilingual information on any selected site from a chosen
country or region, or by choosing desirable image(s) from all available photographic resources
of the whole world for comparative and evaluative studies. Printed and web-based resources,
such as all the published books, journals of general and scholarly nature, documents, etc., are
also instantly obtainable. Traditional methods in retrieving desired information using database
fields like title, location, keyword, etc. are mostly not used immediately since users generally do
not know this information when beginning. Thus numerous featured retrieval methods including
video, 360 degree panophotographies, geographical, country, temporal, as well as content-based
image retrieval (CBIR) are introduced for easy access. Visualization development is in progress,
which will bring World Heritage treasures hidden in the web-like structures to the surface for the
users.

1. Introduction

From 2002-2006, the NSF/International Digital Library Program (IDLP) supported a major
global digital library of cultural, historical, and heritage image collections, called Global
Memory Net (GMNet), directed by Dr. Ching-chih Chen. It was launched for universal access in
late 2006 under the URL, (http://memorynet.org). This gateway to the world culture and
heritage was and continues to be very well received and general public and scholars from over
4,192 cities in 142 countries have used the site (see Figure 1 for the Home Page of GMNet)
during the five years.

The success of GMNet with its flexible and powerful Linus-PHP-MySQL i-M-C-S (integrated
Multimedia Content-based System) prompted a partnership with the UNESCO’s World Heritage
Center (WHC). This partnership, under the leadership of Dr. Chen, with a multi-year
Memorandum of Understanding (MOU), was signed between WHC and Simmons College,
Boston, Massachusetts, USA in November 2006.

“The World Heritage Memory Net is a mega-project in partnership with the UNESCO’s World Heritage Center
since 2007. It has been a topic of numerous keynote and invited speeches given by the Author in various parts of the
world. This article covers much of the basic background information from these talks given by the author in the last
two years. Several most recent ones are listed in References [1]-[5].
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Figure I. Current Home Page of GMNet

This MoU is a fitting display of WHC’s interest and enthusiasm in the research and development
activities of Dr. Chen. It has led to the development of World Heritage Memory Net (WHMNet)
since 2007, which provides universal access to the World Heritage Sites in a way not possible
before. "The World Heritage Center considers this an important project with great potential to
enhance the humanities for universal access and enrichment through the use of emerging
technologies,”" commented Francesco Bandarin, Director of the WHC then.

The WHMNet leverages the results of previous highly successful multi-year R&D projects
supported by the US National Endowment of Humanities on the development of interactive
videodisc in presenting an incredible period of Chinese history (the period of The First Emperor
of China) in the mid-1980s to early 1990s and by the US National Science Foundation from 2002
in using innovative multimedia technology developed for Global Memory Net (GMNet). Without
much marketing effort and banking on the power of Internet technology, GMNet has already
reached general public and scholars from 4,192 cities in 142 countries in the last five years. We
expect that WHMNet will reach a much greater global audience with its much enhanced
multimedia and multilingual capabilities, as well as its new approaches in engaging users.
WHMNet hopes to enhance the humanities for universal access and enrichment through World



Heritage Sites by using cutting-edge information technologies, and thus contribute to the
promotion and awareness-raising of the UNESCO’s 1972 Convention.

With intensive R&D effort extending capabilities far beyond those of the GMNet, WHMNet was
officially launched April 29, 2011 " for universal access, which has greatly promoted a better

knowledge of World Heritage properties and increased awareness of everyone's duty to protect
them.

This paper will provide an overview of what is now an invaluable web-based knowledge base on
World Heritage with immeasurable potential, which hopes to motivate more dynamic and digital
activities of a similar nature among libraries, archives and museums. The conceptual ways of
presenting multilingual and multimedia information will have considerable implications to
libraries, which we hope to further elaborate.

2. How Does WHMNet Work?

With limited amounts of time and space, it is difficult to provide an adequate overview of such a
huge project. Thus, only the bird’s eye view can be provided in the following with the help of
abundant graphics. “A picture’s worth a thousand words,” thus the graphics will help us to
decrease substantially the detailed narratives, and to enhance readers’ conceptual appreciation of
the kind of information access this flexible system is able to provide and which is not possible
elsewhere.

At the present, initial multimedia and multilingual data of all 936 sites as of July 2011 have been
processed and uploaded to our Server. The current MySQL database already consists of about
over 15,000 records in about 103 languages on 41,550 images of these 936 sites. In addition,
there are many videos, some sound tapes, and many unique document files.

Figure 2 shows the current Home Page of WHMNet. This graphic together with that of Figure 1
can serve as a good PowerPoint slides showing most of the multimedia and multilingual cultural
and heritage resources which are available for instant access at a simple click of the mouse.

Our web-based knowledge base aims at providing users with an incredible general experience
first. As already stated, while we have enormously rich multimedia resources, we don’t want our
users to access them only through a stiff and inflexible traditional database approach. Thus, for
exploring our amazing world on this World Heritage Memory Net site, we want to engage our
users from the very start, making them look first at what we have and what we can provide them.
We want their first experience to be immersive and exciting, leading them to explore further, and
gain more knowledge of this amazing world on their own. This made interface design a very
challenging task.

To achieve this, the current Home Page invites users to explore their world heritage by offering
them an overview of the many features of the Site. They are able to see, explore, and discover

' For UNESCO World Heritage Center’s news on WHMNet, see htttp://whc.unesco.org/en/news/740.
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Figure 2. Current Home Page of WHMNet

world through at least 4 different very visually oriented approaches, specifically highlighted in
the center column of the home page:

1.

Videos — We have created 27 introductory videos of various lengths, which offer sample
images by region or country from our sites so that the users can instantly be visually
attracted to whatever they choose to see and enjoy first. By viewing the videos, users
also gain knowledge on names and keyword of various sites. For each site, we provide 2
to 3 images.

360 degree Panophotographies — we are able to provide users truly amazingly immersive
and interactive experience of about 270 world heritage sites in collaboration with Tito
Dupret of http://patrimonium-mundi.org. Users feel that they are physically there!

Maps — Our users can pan over the entire world and visualize the density of world
heritage sites in different parts of the world with indication of categories (cultural, natural,
mixed and sites in danger), as well as select any particular one for quick viewing.
Timeline — The 936 world heritage sites of the 153 countries are locatable by a timeline
of their existence extending from the late centuries B.C. to the very present, except for
those natural sites which have existed for millions of years. Again, one can select any
particular one for quick information.




After these explorations and discoveries, one can then zero in for more specific information on
any chosen world heritate site of interest. This is very much in line with what was expressed at a
keynote speech of Ben Shneiderman delivered at a humanities+digital: visual interpretations
conference, May 20-22, 2010 and organized by hyperstudio at MIT. Shneiderman said that “the
Visual Information Seeking mantra — overview first, zoom and filter, then details-on-demand —
was a compact way of conveying the lessons from designing interactive exploration tools for
statistical data. But this principle turns out to be broadly applicable to a range of information
searching situations [6].

Navigable Information Accessible on Home Page

One can see from the current home page (Figure 2) that all 936 sites can be accessed collectively
or by Site/Region/Continent/Country from both the top navigational bar as well as from a listing
on the left navigational panel. The right panel provides news, a Site of the Day, forthcoming
research activities such as visualization, and current searching activity by means of a Tag Cloud
which is linked in real-time to the terms most frequently linked to the searches performed by the
users at that time.

In addition to providing background information about WHMNet, its development, history, staff
and archival information, the left panel’s main focus is on providing quick access to the World
Heritage Sites by Regions, Country and Sites by designated type. For example, when one
chooses “The World” under the Regions category on the Left Panel, the next screen shows the
153 countries with available world heritage sites alphabetically listed on the left column of
screen, as shown in Figure 3, and all 936 sites which the World Heritage Committee considers as
having outstanding universal value are arranged alphabetically on the center column of Figure 3.

This page also includes a geographical map of the 936 sites, based on UNESCO/WHC'’s
classification, which are classified as:

e Cultural — 725 sites (marked with “yellow” dots),

e Natural — 183 sites (marked with “green” dots),

e Mixed (both cultural and natural) — 28 sites (marked with half “yellow and half
“green”), and

e Heritage In Danger — A few of the above combinations (marked in “red” dots are sites
in danger.)

Thus, the world heritage sites are appropriately indicated with symbols of the types of sites on
the Map as shown on the right column of Figure 3. On the map, one can move the pane
horizontally left and/or right to view all the sites in the world, or select any specific site for
further exploration. One can also go to Map for the full-screen geographic view.

It is worth mentioning that the World Heritage Committee meets each year in late June to decide
on new sites to be inscribed by WHC. Thus, it is expected that in early July each year, there will
be additional sites to be added, and we shall make every effort to include them as soon as
possible.
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A Quick Glimpse of the World Heritage Sites

If one has no idea what information he/she can expect to find on the 936 sites in the world, then
the two buttons — “Image Gallery” and “Random Images” under the Map of Figure 3 can be of
great help to the user. “Image Gallery” will bring out all the 41,550 images of these 936 sites
currently available on the server in the order of image acquisition or organization, as shown in
Figure 4. Browsing these many images from one page to the other with each page (or screen)
displaying 20 images at a time can be a very tedious, time-consuming and inefficient process. In
this case, the “Random Images” feature will serve the users well! It will randomly provide
images of these 41,550 images, so that one’s knowledge on the World Heritage Sites will
increase dramatically from a few simple clicks of the button because each image will also be
shown with the title of the Site.

Each site page additionally offers links to relevant textual resources where the user can further
obtain additional needed books, articles, images, videos, web-based materials relevant to a
chosen site. This “one-stop” approach will enable a user to find literally anything, in print or
online, which they are looking for. For example, the instant link to the OCLC World Cat will
provide users access to library resources from over 170 countries. One can also instantly search
Internet resources such as Google Image, Google Scholar, Google Video, Internet Archives, etc.



Brazilian Atlantic Islands:
Fernando de Noronha and
Atcl das Rocas Reserves

Similar | Larger | Info

Brazillan Atlantic Islands:
Fernando de Noronha and
Atcl das Rocas Reserves

Similar | Larger | Info

b

Brazilian Il‘llm.l( Istands:
ernando de Noronha and

lwt das Rnﬂs

Similar | Larger | Info

(_.2" “World Heritage Memory Net

B0 =2

Reglons | Countries | Sites | Map | Timeline | Image Wall | Videos | Panophotographies | More acvarcad

41550 images match your selection. Each page shows up to 20 images.

11213|4|516|718|9]10]11-20 | 21-30 | 31-40 | 41-50 | next >>

Brazilian Atlantic Islands:
Fernando de Noronha and
Atol das Rocas Reserves

Similar | Larger | Info

Brazillan Atlantic Islands:
F(rrundo de Noronha and
Rocas Reserves

Similar | Larger | Info

Brazilian Atlantic Islands:
Fernando de Noronha and
Atol das Rocas Reserve:

Brazilian Atlantic Islands:

Brazilian Atlantic Islands:
Fernando de Noronha lnﬂ
Atol das Rocas Reserve!

Similar | Larger | Info

Brazilian Atlantic Islands:
Farnando de Noronha and
Atol das Rocas Reserves

Similar | Larger | Info

Brazilian Atlantic Islands:
Fernando de Noronha and
Atol das Rocas Reserves

Similar | Larger | Info

Brazilian Atlantic Islands:

Brazilian Atlantic Islands:
Fernando de Noronha and
Al

Similar | Larger | Info

Boim

Brazillan Atlantic Islands:
Fernando de Noronha and
Atcl das Rocas Reserves

Similar | Larger | Info

Brazilian Atlantic 1slands:
Fernando de Noronha and
Atol das Rocas Reserves

Similar | Larger | Info

You are in: The World, and traditional search or Image Gallery will yield results of all 936 sites. You can also RANDOMIZE the total 41550 images.

Random Search >>

Brazilian Atlantic Islands:
Fwnindo da Noronha and
eserves

Similar | Larger | Info

Brazilian Atlantic Islands:
Fernando de Noronha and
Atol das Rocas Reserves

Similar | Larger | Info

_—

Brazilian Atlantic Islands:
Fernando de Noronha and

Atol das Rocas Reserves
Similar | Larger | Info

Additional
Resources

OCLC's WorldCat

.dlhll‘l"ﬁllld Brazilian Atlantic Island: Brazilian Atlantic Island
Farnando ds Noroohh and ln:nln;ndeunra‘h:“m:d “"""“’9“"""’""' and :":""o’n 'Nm“' ey Feraando da Horonha and Google Books
Atol das Rocas uurvu Atol das Rocas Reserves tol das Rocas Atol das Rocas Reserves Google Image
Similar | Larger | Info Similar | Larger | Info Similar | Larger | Info Similar | Larger | Info Similar | Larger | Info Google Scholar
r!—'— Google Video
il Internet Archive
F' Million Books
. AT Al s Flickr

Want to find, read, and
share more on a chosen
site? CLICK any of the
above, and type Site
name!

[+)

Similar | Larger | Info

1123|4516 78]9]10]11-20 | 21-30 | 31-40 | 41-50 | next >>

Figure 4. Random images of the current 41,550-image collection are shown with titles of the sites.
One is given the choice of finding similar images, enlarging the image icons,
or getting the site information for any chosen image

Once an image of interest is spotted, one can find images of similar color and shape in all world
heritage sites by choosing “Similar,” as shown in Figure 4. For example, if a Roman Column in
Italy was chosen, then similar columns in various parts of Europe, Africa can be shown quickly.
One’s knowledge on this Roman Column can then be expanded quickly. A click on “Larger”
will enlarge the chosen image and the zooming can be performed easily but the ratio of
enlargement depends largely on the resolution of that image.

One other quick view of the world heritage sites randomly is the image wall (Figure 5), which
can be accessed on the top navigational bar. When the cursor hovers over individual thumbnail
images, the user is provided with country and site information, which will enhance their ability
to search. When the thumbnail is selected, a larger image appears and the descriptive information
provides the name of the site, a brief description, and the image rights information related to that
image. A user can also search on the image wall by site name, country, keyword, and instantly
only relevant information are highlighted and all others are dimmed.
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Figure 5. The image wall, accessible from the top navigational bar

Selecting A Specific Site and What Can One Find?

To enhance the readers’ appreciation of the diversity and richness of the resources, instead of
selecting one specific site and going through the entire process, we shall show three selected sites
and describe the featured multimedia information which the user is able to obtain. These sites
are:

1. China’s Great Wall,

2. India’s Taj Mahal, and

3. Jordan’s Petra.

For these sites, the user selects Asia -> China or Asia -> India or Middle East -> Jordan. As
shown in Figure 6, the user can instantly see the 41 world heritage sites in China displayed with
the map locations and types of sites indicated when China is selected. Similarly when India is
chosen, the 28 world heritage sites in India are displayed instantly, so Jordan’s 4 sites are shown
when Middle East -> Jordan is clicked.
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Sites of China, India and Jordan
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architectural Sgnaficance. «-wrikiNet parsphrase from the description af WHC Sile, where additianal infarmation (s avaviable. For 360
degrte imaging of this site, chok fere,

The Great Wall of China (Simpified Chinese: 44; Traditional Chinese: fisl; pinyin: Chdngchéng; literally “Long wail") or
(Simplified Chinese: 7€M, Traditional Chinese: MERM; pinyin: Wianll Chingchéng; literally “The long wall of 10,000 LI
[¥)") Is & series of stone and earthen fortifications i China, buitt, rebuilt, and maintained between the Sth century BC and
the 16th century to protect the northern barders of the Chinese Empire during the rule of successive dynasties. Several walls,
referred to as the Great Wad of China, wiene built since the Sth cantury BC, the most famous being the one built between 220
BC and 200 BT by the first Emperor of China, Qin Shi Huang. That wall was much farther north than thi cumment wall, built
during the Ming Dynasty, and iitthe of it remains. The Great Wall is the warld's longest human-made structure, stretching aver
approxmately 6,400 km (4,000 miles) fram Shanhal Pass in the cast to Lop Nur in the west, alang an arc that roughly
defineates the southern edge of Inner Mongolia, It is also the largest hisman-made structure ever buill in terms of surface
area and mass. —Wikipedia. Text s availsble under the Crestive Commans Attribution-ShareAlice License. For J60 degree imaging of
i site, cifck for.

Source: hetp:/ffwhe.unesto.orglen/list/4 38
Sowrcedi  hetp:/patrimonium-mundi org/438
Source3: _httn://memorynet.arg

Reglons | Countries | Sites | Map | Timeline | Image ranophatographies | Moy

You are int Asia <> Inda -> Ta) Mahal, and traditional search ar Image Gallery will yieid results of this site only

I
Image Gallery
U to 75 images are shown here.
Click on each for mare details or on
1631-1648 Image Gallery for more images.
1983

Asia, India, Umar Pradesh,
Agra District

Skx oMficial UN languages: Arsbic, Chinese, English, Fresch, Russian, Spanish

Other languages: Aragoness, Basgun, Bengai, Bosnian, Bulgarian, Catatan, Croatian, Crech, Danish, Dhivehl, Dutch, Esperants, Estoni

Galician, Geor

bokeml, Norwag
Vietramese, Welih

Description:

Figure 7. Instant showing of
descriptive information on the
chosen site in multiple languages
as well as site links to videos

and 360 degree panographical tour,
as well as Image Gallery

World Map

Garman, Hebrew, Hingi, Hunganian, lcelandic, Indonesian,
-nynark, Dcatan, Oreemos, Polish, Portuguese, Reeal

Italian, lapanese, Kanasds, Kurdih, Lithuanian, Matey, N
Sertilan, Slovak, Sleverian, Swedish, Tamil, Turkish, Uirai

The Taj Mahal is an immaense mausoboem of white marble which was constructed in Agra batween 1631 and 1648, Built by
order of the Mughal emperor Shah Jahan in memorny of his favourite wife, the site Is the jewel of Mustim art in India and a
masterpiece of the world's heritage - widely admired acrods the globe. -« WiMNet parapfrase from the description af WHC Site
where additional information it avadatle, For 350 degree imaging of this sife, click bere,

The Taj Mahal (Devanagari: w9 =7%, Nastaliq: Ju £ &), 8 mausoleum located in Agra, India was built under Mughal Emperos
Shah Jahan in memory of his favorite wife, Mumtaz Mahal, The Taj Mahal (also “the Taj") is considerad as the finest example
of Mughat architecture, a style that combines elements from Persian, Turkish, Indian, and Islamic architectural styles. In
1583, Taj Mahal became a UNESCO World Heritage Site and ited as “the jewel of Muslim art In India and one of the

Reglons | Countries | Sites | Map | Timeline | Image W,

J| You are In: Middle East -> Jordan -> Petra, and traditional seanch or Image Gallery will yield results of this site only
' Petra

Site number: 326
Type of site: Cultural

Six official UN Languages: Arabic, Chisse, English, Frees, Russias, Soannh
Other languages: Sosnian, B Catalsn, Croatian, Ceech, Dutch, Esperants, Farsl, Finsish, German, [sdenesian, lalisn, Jspsnese, Kursah,
[ ——a————e Swecinh, Turkish, Wietrarese

Description: Positioned inbetween the Red Sea and the Dead Sea this Nabatasan carvan-city, inhabited since prehistoric times, was a
sgnificant crossroad between Arabla, Egypt and Syvia-Phoenicia, Surmounded by mountaing, Petra is haif-built, half-carved
into the reck, and hence is pierced with passages and gorges. A place where ancient Eastern traditions ménge with Hellenistic
architecture, it is one of the worid's most celebrated | sites. - WHMNet paraphease from the description #¢ WHC Site,
hene adciTional formation i realatle. For 350 degree imaging of this ste, chek hare

Patra (from néTpo “petra”, rock in Greek; Arabic: - 4/, Al-Butrd] is an archaeclogical sie in scuthwestern Jordan, Iying on the
slope of Mount Hoe in a basin among the mountaing which form the sastem fank of Arabah (Wadi Araba), the large vaBey
funning from the Dead Sea to the Gu¥ of Agaba. It is famous for having many stone structures carved into the rock. The
lorsg-hicden site was revealed to the Western workd by the Swiss explorer Johann Lisdwig Burckhardt n 1812, It was famousty

described as "a rose-red city half as old as time” 7 a Newdigate prize-winning sonnet by John Willlam Burgon, Burgon had
not actually visited Petra, which remained accessible only to Europeans accompanied by local guides with armed escarts until
after World War L The site was designated as a UNESCO World Heritage Site in 1985 when It was described as “one of the
mast precious cultural properties of man's cultural hertage.” —Wikipedha. Test is availsbie under the Creative Commons Attribution
ShareAlike License. For J60 degroe imaging of this site, cick herg.

hetpeffwhe. umesco.ong/en/lisy326
hetp:/fpatrimanium-mundi. orgl 126

1. UNESCO World Heritage Center, Site Fage. 2.
Page.

Date: 20 B.C. Image Gabery for more images.
Date of
Inscription: 1987
Location:  Asia, China, uunnmq Jitin,
Hebei, Beiging, Tian|
Sham, Inner Monwn.
Shaanud, Kingxia
Video: Bl videos froem The First

Imaga Gallery
Up o 75 imapes are shomn here.
ik on each for more details o o

Data: Prenistoric Imape Gallery for more images.
Date of
Inscription: 1585
Location: Middie East, Jordan, Ma'an
Govemorate




e Instant Multilingual Access

For all sites, the six UN official languages — Arabic, Chinese, English, French, Russian, and
Spanish — are available, as to other languages, the number differs from a few to the maximum of

over 50 languages
as in the case of
“The Great Wall” as
shown in the upper
portion of Figures 7
and 8. One can
instantly obtain the
multilingual
information by
clicking on the
language. Figure 8
shows the Chinese
description for “The
Great Wall,” Figure
9 the Tamil for
“The Taj Mahal,”
and Figure 10 the
Arabic for “Petra.”

BERE

Date:

Date of
Inscription:

Location:

Video:

Welsh

Description:

Source2:
Source3:

Reference:

Type of site:

Site number: 438

prata ol
2204 FERT

1987

LM, B, REBRIRELE
#. HEmEmEX

E Videos from The First *
Emprear of China by Ching-chih
Chen

Image Gallery

Up to 75 images are shawn here.
Click on each for more details or on
Image Gallery for more Images.

Six official UN languages: Arablc, Chinese, English, French, Russian, Spanish
Other languages: Albanian, Basque, Bengall, Bosnlan, Breton, Bulgarian, Catalan, Croatlan, Czech, Danlsh, Dutch, Esperanto, Estonlan, Farsi, Finnish,
Gallclan, Georglan, German, Greek, Hebrew, Icelandic, Indonesian, Itallan, Japanese, Karean, Kurdish, Lithuanian, Macedanian, Malay, Malayalam, Min
Nan, Morman, Norweglan-bakmal, Norweglan-nynorsk, Oceltan, Polish, Portuguese, Serblan, Slovak, Swedish, Temll, Thal, Turkish, Ukralnlan, Vietnzmese,

(1368-1644%) , ERKEASHNHATHELTEOHHARE, ARRIRE

LML TR S8
BiAE RS, FRAEAER LRANTREN. HEERS ERNESTE FRRELTHELET.
i REA PSR, B B SRS, W 2E.

K- RIRAFFENRIE, FESRTRNRLRKE, BEREX, £K7,30084%2 (BEHE, 19905 MEFERKERTRANIT
FHRETA6,7002E) , 41460082, FUEHRNHERE, EFFONEGLNEEE. ARG 7. ®a-5%, BETHESK
MEANEREHIE. AEERERANLCEREN. EELAR, KRR ER BN (EHBMELR) fXt (R . mkid
HEHAXA. KERNGRER EASERML M ORBEE, BKE, ARER, BRF. --SXFNSSPLFECreative Commons
Attributl; Lie FiEH. AR, WAE BE

http://whe.unesco.org/en/list/438
http://patrimonium-mundi.ora/438

http://memorynet.org

1. UNESCO World Heritage Center, Site Page. 2. patrimonium-mundi.org: World Heritage sites in panophotographies Site
Page. 3. Ching-chih Chen's Global Memory Net.

World Map.

Figure 8. Switching metadata from English to Chinese for “The Great Wall”

HIE WADTED

Site number: 252

Type of site: Cultural
Date: 1631-1648
Date of

Inscription; 1983
Location: s, S

Reglons | Countries | Sites | Map | Timeline | Image Wall | Videos | Panophotographies | More

You are in: Asia -> India -> gng wapad, and traditional search or Image Gallery will yield results of this site only

Six official UN languages: Arabic, Chinese, English, French, Russian, Spanish

Other languages: Aragonese, Basque, Bengali, Bosnian, Bulgarian, Catalan, Croatian, Czech, Danish, Dhivehi, Dutch, Esperanto, Estonian, Farsi, Finnish,
Galician, Georgian, German, Hebrew, Hindi, Hungarian, Icelandic, Indonesian, Italian, Japanese, Kannada, Kurdish, Lithuanian, Malay, Nepali, Norwegian-
bokmdl, Norwegian-nynorsk, Occitan, Oromoo, Polish, Portuguese, Romanian, Serbian, Slovak, Slovenian, Swedish, Tamil, Turkish, Ukrainian, Urdu,

Advanced
Search

Image Gallery

Up to 75 images are shown here,

Click on each for more details or on

Image Gallery for more images.

World Map

Vietnamese, Welsh

Description:  gag oo, Sidurdgen i1, ERom S 2 Sl D, B e SnobERng. EpuSD
uilibgd apasnene Sl sLb, 477 palld wpeme Sidé snndd slululfieg. S5 snpdd dieers Lasl ush Guiog. 6y
s sfeutiasie yby ol gudd arf carmaut Jsjdpstiansumans. B4 sloLb panry oieete grgstend, Bote Gune
g Sod omed pbang Boeans 22,000 vefun’ sens Qaresf’ 1631 pad 16540 aafes Socda
algggdatiul Lg Gognd Sealyil vefew wyamoss verf Geerl sl Baoel Gureg Laandaraanmd Bnds sajedls maesd
SensdaiulLgb gS08 asdan. [QupGass --Wikipedia. Text is available under the Creative Commans Attribution-ShareAlike License,
For 360 degree imaging of this site, click hers.

Source: http:/fwhc.unesco.org/en/list/252
http: /fpatri di.org/252

Reference: 1. UNESCO World Heritage Center, Site Page. 2. patrimonium-mundi.org: World Heritage sites in panophotographies Site
Page.

Figure 9. Switching metadata from English to Tamil for “Taj Mahal”
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Regions | Countries | Sites | Map | Timeline | Image Wall | Videos | Panophotographies | More ﬂ Admoce

You are In: Middle East -> Jordan -> .28, and traditional search or Image Gallery will yield results of this site only

o2l

Site number: 326 Image Gallery
» Up to 75 images are shown here.

Lk Lot on o] i Click on each for more details or on

Date: FoCNE ] Image Gallery for more images.

Date of

Inscription: 1985

Location: S, gl 38l

4@ | 2

Six official UN languages: Arabic, Chinese, English, French, Russian, Spanish
Other languages: Bosnlan, Bulgarian, Catalan, Croatian, Czech, Dutch, Esperanto, Farsi, Finnish, German, Indonesian, ltalian, Japanese, Kurdish,
Norweglan-bokmdl, Polish, Portuguese, Swedish, Turkish, Vietnamese

Description: ol sty Taadl eapms e oo Copn e Tagall spmanl] S G0 i L i galas il il JAISHT Lpgle 3 S il mlly aa] ] e M| S o0
Lt U 220 L S e pally 2l 885 (1 el e Sl el R syt sl e el L 0 ) el ey, Dt

Tl g g g1 ol B 1 30t ] 0 Tl g S 262 51 sl o1 130 R 5 T e S 1K 31 Rl Loligdl Lenigl! o gl

e ey gl Sl A TR I S S e ) ) e g i ]y a1 B LT el e e s Al g e

ety by B 0 el i M et Bl gl ey L] g Ly (il il iy iy 1 el ol 1t ) (i8] sl el b e LS i

ety o3k e gl 1 py 1 g g 10t e e Bl o e ey (1 Dl Tl e sy A1 3 00 plal b MGHT Lol Tl S L

A 230 Bl gl e e WHMNER-= L apaadl gl Wl Slas Gy dsnl 7772007 fasbe o3 iy oyl shmall sloans mage woged 2 sl

2 g 3ab s gl 1l T BE0 e RILS] s A0S 2 s (1 il

Source: http://whc.unesco.org/en/list326 Freel
P : o rowinoer @
Sourcel: ; i £
hittp://patrimonium-mundi.org/326 { Wﬁ o
Reference: UNESCO World Heritage Center, Site Page. 2. patrimonium-mundi.org: World Heritage sites in panophotographies Site .1
JPage

Figure 10. Switching metadata from English to Arabic for “Petra”

Instant Multimedia Access

Figures 7 and 8 also show that in addition to the multilingual descriptive information on “The
Great Wall” site, for example, various associated multimedia information can also be
instantly retrieved and displayed:

0 The site content screen includes a sliding image browser showing all images of the site,
which can be quickly browsed and explored by flowing freely either left or right, and
then a specific image can be selected for enlargement, as shown in Figure 11.

o By clicking on “Image Gallery,” an image collection on the chosen site can be viewed
either in the order of images pre-organized or randomly. A user can also select an
interesting image and ask for similar images of the same color or shape by clicking
“similar,” or enlarging the image by clicking “larger,” as shown in Figure 12 on the
images of Petra.

0 Relevant video, sound clips, etc. can also be instantly retrieved when available and

clearly indicated, as shown in Figure 8 for the video from The First Emperor of China
produced by Ching-chih Chen on The Great Wall.
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In collaboration with Tito Dupret of patrimonium-mundi.org, when the URL link is
indicated, the user can take a 360 degree panographical tour of the site by clicking the
URL as shown in Source 2 for all three sites on Figure 7. This provides the user an
incredible experience as if he/she is standing on the top of The Great Wall, the only
fascinating man-made military structure visible from the moon, or standing in front of the
magnificent Taj Mahal, the universally admired immense mausoleum of white marble, or
touring the unforgettable Petra with its elaborate built and monumental rock-cut tombs
and temples.

Up to 75 images are shown here.
Click on each for more details ar on
Image Gallery for more Images.

Image Gallery

Up ta 75 images are shown here,
Click an each for more details or on
Image Gailery for more images.

Image Gallery

Up to 75 images are shown here.
Click an each for more details or on
Image Gallery for more images.

40 >

Figure 11. Image Flows of The Great Wall, Taj Mahal and Petra
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Petra
208 images match your selection, Each page shows up to 20 images,

1]

)

Similar | Larger Similar | Larger Similar | Larger

Similar | Larger

Similar | Larger

Image rights

Figure 12. Image Gallery provides 208 images on Petra, each of which can be enlarged with dynamic watermark

e Geo- and Temporal-Retrieval Capabilities

In addition to the whole array of features described above, more geo- and temporal-retrieval
capabilities are available as already mentioned earlier in this paper. In fact, users are directed to
look and explore first these features immediately at the overview level at the Home Page of
WHMNet as shown in Figure 2. We shall elaborate only slightly more on these features in this
section. Figure 13 shows how one can go to browse the world map and click on any site of
interest for further information on the upper Map Search, or select the country of interest from
the countries listed in the lower screen of the Country Search. The 936 Sites from 153 countries
are all there! When using the Country Search, it should be noted that countries in “black” are
those countries with no world heritage site inscribed by WHC. Only those in “brown” have.

In addition to geographical access to the World Heritage Sites, temporal access is also available.
This is an important feature because the 936 sites range from those prehistoric ones with age of
millions of years, to sites of the 20" or even 21% century, such as the Sydney Opera House in
Australia. On WHMNet, one is able to horizontally browse through time, and select the sites of
interest, and then obtain quick descriptive information instantly. Figure 14 shows that the
“Historic Centre of Lima” site starts around Year 1700. Note that the basic UNESCO WHC’s
descriptive information is paraphrased here. In general, we have placed emphasis on those sites
no older than 300 B.C. Thus, “natural” sites are not included for the obvious reason that they are
much older than 300 B.C. and went back to millions of years ago.
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Map search

Category of site: @ Cultural site @& Natural site & Mixed site @ Cultural site in danger & Natural site in danger & Mixed site in danger

Search Sites by Country
A-C
Afghanistan « Albania « Algeria « Andorra « Angola «» Antigua and Barbuda « Argentina « Armenia » Aruba »
Australia » Austria « Azerbaljan « Bahamas « Bahrain « Bangladesh « Barbados « Belarus « Belgium « Belize »
Benin » Bermuda « Bhutan » Bollvia « Bosnia and Herzegovina « Botswana » Brazil « Brunel Darussalam «
Bulgaria «» Burkina Faso » Burundl « Cambodia « Cameroon « Canada » Cape Verde « Central Africa Republic »
Chad « Chile + China « Colombia « Comoro Island » Congo, Democratic Republic of the « Congo-Brazzaville «
Cook Islands « Costa Rica « Céte d'Ivoire » Croatia » Cuba « Cyprus « Czech Republic

D-K

Denmark « Djibouti » Dominica « Dominican Republic « East Timor « Ecuador « Egypt « El Salvador «
Equatorial Guinea « Eritrea « Estonia « Ethiopia « Faroe Islands « Fiji » Finland « France « Gabon « Gambia
Georgla « Germany » Ghana « Greece « Greenland « Grenada « Guatemala « Guernsey « Guinea « Guinea-
Bissau « Guyana « Haltl « Honduras » Hungary » Iceland » India » Indonesia « Iran » Iraq + Ireland » Israel «
Italy « Jamaica » Japan « Jordan « Kazakhstan « Kenya « Kiribati, Republic of « Korea, Democratic People's
Republic of « Korea, Republic of « Kuwalt « Kyrgyzstan

L-Q

Laos » Latvia » Lebanon « Lesotho « Liberia « Libya « Liechtenstein « Lithuania « Luxembourg « Macedonia «
Madagascar « Malawl « Malaysia « Maldives « Mali « Malta « Marshall Islands « Martinique « Mauritania «
Mauritius « Mexico » Micronesia, Federal States of « Moldova » Monaco « Mongolia « Montenegro « Morocco «
Mozambique « Myanmar (Burma) « Namibia « Nauru » Nepal » Netherlands « New Caledonia « New Zealand «
Nicaragua » Niger « Nigeria » Niue « Norway » Oman « Pakistan » Palau « Panama » Papua New Guinea »
Paraguay » Peru » Philippines « Poland » Portugal « Qatar

R-2Z

Romania » Russia « Rwanda « Saint Kitts and Nevis « Saint Lucia « Saint Vincent and the Grenadines «
Samoa « San Marino « Sao Tome and Principle « Saudi Arabia + Senegal + Serbia « Seychelles « Sierra Leone
+ Singapore « Slovakia « Slovenia « Soloman Islands » Somalia « South Africa « Spain « Sri Lanka « Sudan «
Suriname « Swaziland « Sweden » Switzerland « Syria « Talwan « Tajikistan « Tatarstan « Thailand « Togo «
Tonga « Trinidad and Tobago « Tunisia « Turkey « Turkmenistan « Tuvalu « Uganda « Ukraine « United Arab
Emirates « United Kingdom. England « United Kingdom. Northern Ireland « United Kingdom. Scotland
United Kingdom. Wales « United Republic of Tanzanla « United States of America « Uruguay » Uzbekistan «
Vanuatu « Vatican » Venezuela « Vietnam « Westerm Sahara « Yemen « Zambla « Zimbabwe

Figure 13. Accessing world heritage sites geographically.
Upper: World heritage sites are geographically marked with appropriate “type” symbols
Lower: Countries are alphabetically arranged. Those in “brown” have world heritage sites



Timeline search

< lesuit Block and Estancias of Cérdoba & Taj Mahal (1631-1648)
4 Historic Town of Ouro Preto @ Royal Palaces of Abomey
< Historic District of Old Québec ¢ Palace and Park of Versailles

% Churches of Chiloé @ Imperial Palaces of the Ming and Qing Dynasties in Beijing and Shenyang
@ Historic Town of St George and Related Fortifications, Bermuda

< San Pedro de la Reca Castle, Santiago de Cuba (1601-1700)

& Lednice-Valtice Cultural Landscape

< Gardens and Castle at Kroméfiz

& Red Fort Complex (1601-1700)

& Himeji-jo (1601-1700)

& Historic Monuments Zone of Querdtaro

& D Polder) {1601-1700)

< Fortifications on the Caribbean Side of Panama: Portobelo-San Lorenzo

ij de (

% Jesuit Missions of La Santisima Trinidad de Parand and Jesds de Tavarangue
< Brimstone Hill Fortress National Park
4 Churches of Peace in Jawor and Swidnica, (1601-1700)

% Engelsberg Ironworks.

% Nawval Port of Karlskrona {1601-1700)
4 Chief Roi Mata's Domain (1601-1700)
% Reros Mining Town {1601-1700)

@ Island of Saint-Louis (1601-1700)

Category of site: < Cultural site & Natural site & Mixed site @ Cultural site in danger @ Natural site in danger

& La Grand-Place, Brussels {1670-1700)
& Mistoric Centre of S3o Luis {1670-1700)
@ Canal du Midi {1667-1604)
% Imperial Tombs of the Ming and Qing Dynasties ¢ Historic Area of Willemstad, Inner City and Harbour, Netherlands Antilles

@& Mixed site in danger

& Blenheim Palace (1705-1722)
< Palace and Gardens of Schénbrunn
<» Historic Centre of the Town of Goids

< B

< Mountain Resort and its Outlying Temples,

@ Historic Centre of the Town of Diamantina (17

Historic Centre of Lima F
(1701-1800) h

This 'City of the Kings' was,
until the middle of the 18th
century, the Spanish
deminlons’ capital and most
Important clty In South America. Earthguakes
severely damaged the city, but many of Its
surviving bulldings, such as the Convent of San
Francisco (largest of its type In this part of the
world), are the product of the cooperation between
local craftspeople and others from the Old World,
More

&

tersburg and Rel
of Nepomuk at 2
bic (1701-1800)
teservation
1-1800)
1701-1800)

Court Gardens g
Falkenlust at Bri
Grlitz (1701-18(

4 Kalwaria Zebrzydowska: the Mannerist Architectural and Park Landscape Complex and Pilgrimage Park (1601-1700) by
% Wooden Churches of Maramures. (Caserta with the
& Historic Inner City of Paramaribo \—\ {1701-1800)

@ Historic Centre of Lima (1701-1800)
@ Bardejov Town Conservation Reserve (1701-1;
4 Aranjuez Cultural Landscape (1701-1800)

@ Derwent Valley Mills

< Royal Botanic Gardens, Kew

< Old Village of Hollékd and its Surroundings
< Sheikh Safi al-din Khanegah and Shrine Ensemble in Ardabil

@ Liverpool - Maritime Mercantile City

@ Cornwall and West Devon Mining Landscape
4 Ironbridge Gorge (1701-1800)

< Studley Royal Park including the Ruins of Four
& New Lanark {1701-1800)

@ Maritime Greenwich (1701-1800)

& Medina of Essaouira (formerly Mogador) (170
4 Kizhi Pogost {1701-1800)

< The Jantar Mantar, Jaipur (1701-1800)

| @ Tokaj Wine Region Historic Cultural Landscape {
g -

=] Australian Convict Sites

W, 1600 <>17-‘00

@ A EFn Cemmricen Eniaen in tha Trln nf ©5n Crickd
o

Suno0 o o Lo 1 LI e T T T T I O T I T T T T WO [T TR Y R AN

E |1000 2000

Figure 14. Timeline retrieval of the “Historic Centre of Lima” site

In addition to additional information provided in References [1] to [5]. Readers are also refered
to articles on both GMNet and WHMNet on Wikipedia for more information:

= World Heritage Memory Net, http://en.wikipedia.org/wiki/World _Heritage Memory Net
= Global Memory Net, http://en.wikipedia.org/wiki/Global _Memory Net

3. Usage and further development

Use of WHMNet

In the short 7 months from the public launching of WHMNet in April 29, 2011 to the end of
November 2011, Google Analytics shows that WHMNet has been used by citizens from 1692
cities in 130 countries (See Figure 15).
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My Analytics Accounts: A i R R

Lt www.whmnet.org ¢}

| Export v || =2 Email || 88 Add to Dashboard Advanced Segments:| Al Visits ~ |
Overview »
Map Overlay Apr 29, 2011 - Dec 1, 2011 ~
Visits ~ |

Visits

gl B

6,710 visits came from 130 countries/territories
Detail Level: City | Country/Territory | Sub Continent Region | Continent Dimension: | None xl

_Iv

Moeesd 00000000 e E— _
., L ] %.: s L]
‘. .‘o.“' l'v .°. 4 n.. o
o oi.os P o o®
¥ K
.. » ‘
, S

6,710 visits came from 1,692 cities
Figure 15. How use of WHMNet has spread all over the world during April 29-Dec. 1, 2011
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Google Analytics’ in-page data show that all elements of our home page design are well-used for
the intended purpose as shown in Figure 16. Specifically the four center squares highlight
features of our sites, and all of them enjoy relatively high use:

= Tour the World: 12%
= 360 degree panophoto-graphies: 17%
= Exploring World Heritage Sites: 20%
= Travel the time-lines: 2.7%
= Digging in: 7.4%

It has also revealed all kinds of other interesting data such as:

= Time on Page: 1:38 minutes

* Bounce Rate”: 23.19%

= Language Used: English (51.2%)

= QOperating Systems used: Windows (64.0%)
= Browser Used: Firefox (43.4%)

It has been estimated that the number of websites in the internet world is at least 8.45 billion
pages (Friday, 02 December, 2011), as shown in http://www.worldwidewebsize.com. Some
other estimates went as high as 21 billions. While no one is sure of the exact number, yet it is
reasonable to expect that over 10 billions are currently available and the number is increasing
daily.

Thus, we are encouraged to find that according to Alexa.com®, as of December 1, 2011,
WHMNet’s Alexa traffic rank globally is 170,602, and U.S. rank is 130,757. Alexa also has the
ability to compare usage between and among specific websites. According to Alexa’s site
comparisons, WHMNet’s usage already exceeds that of many major world digital libraries.

Alexa’s statistics also show statistics compatible to those of Google Analytics described above,
such as: the daily page views per user on the WHMNet was 6 pages, estimated daily time on site
for WHMNet was between 5-20 minutes, and the bounce rate was less than 25%, which is
attractively low. Thus, our relatively high page views, long daily time, and low bounce rate show
that once visitors arrive at WHMNet, they stay for significant periods of time, view multiple
pages and do not leave the site after only short stay. These are all good indicators of the usability
and value of WHMNet.

According to Wikipedia, bounce rate is an Internet marketing term used in web traffic analysis. It represents the
percentage of visitors who enter the site and "bounce” (leave the site) rather than continue viewing other pages
within the same site.

® Alexa claims on its website that “Alexa is the leading provider of free, global web metrics. Search Alexa to
discover the most successful sites on the web by keyword, category, or country. Use our analytics for competitive
analysis, benchmarking, market research, or business development. Use Alexa's Pro tools to optimize your
company's presence on the web.”
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e Further Development: Visualization

Digital humanity has come of age. Visualization technology can be most effective in
platforming humanistic inquiry. At the humanities+digital: visual interpretations conference,
held at MIT on May 20-22, 2010, all keynote speakers like Johanna Drucker of UCLA, Ben
Shneiderman of University of Maryland [6], Martin Wattenberg of Flowing Media, and Lev
Manovich of UCSC, articulated in their own ways that despite the challenges, visual knowledge
representation can immerse users in a seamless beautiful environment while exploring and
experiencing the subject from many different angles [7]. For WHMNet, although we have been
thinking about visualization for some time. While we already have all 936 world heritage sites
well presented in a global map with type of sites properly identified and with very useful
historical timelines, there are a lot more things we can do since we have not fully leveraged our
enormously rich multimedia data and resources.

It is time to explore some real uses of what Shneiderman calls a “visual information seeking
mantra.” There are many definitions for the word “mantra,” but simply it is a “powerful tool” or
“a tool for power.” For the former definition, how can we use visual methods to think, discover,
and explore, as well as to bring our world heritage treasures and those connections hidden under
the weblike structures to the surface? For the latter definition, how can we use visualization to
empower our users?

In Gudrais’ 2010 article [8], she narrows down any complex networks to two basic elements of
nodes and links (also called ties). She said:

“But as the numbers of nodes and links increase, the number of possible configurations grows
exponentially. Likewise, there are innumerable possibilities for what a node and a link can
represent... Structurally simple, yet analytically incredibly complex, networks hold the answers
to so many questions...[are studying].”

More succinct introduction to complex networks can be found in Newman’s 2010 book [9].
Newman also defines a network, “in its simplest form, a collection of points joined together in
pairs by lines.” The points are nodes and the lines are links or edges. He further said that “many
objects of interest in the physical, biological, and social sciences can be thought of as networks”
and his book shows that “thinking of them in this way can often lead to new and useful insights.”
Thus, WHMNet is in the process of collaborating with expert(s) in this important area to look for
these new and useful insights. While the results are very preliminary, we can already share with
the readers our computer-generated global image of the 890 World Heritage sites based on our
2009 data as shown in Figure 17 where our amazing 890 World Heritage sites are displayed with
their links or connections or relations in a very complex network system with ability for us to
zoom in any aspect of it.

On this image, the “brown” nodes are the World Heritage sites, and the “blue” nodes are
“keywords,” taken from the WHMNet’s image list. Links denote that a site has an image that is
tagged with the connected keyword. The node size is dependent on degree: the more links, the
larger the node. Link color depth depends on link frequency: The darker, the more images per
site bear the keyword. Thus, from Figure 16, we can see that the network is very dense, which
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means that the keywords used to describe the images are very broad ones (which we are aware
of), or our world heritage sites are quite aggregated with a lot of data gathered together.

Figure 17. The global image of the 890 world heritage
sites based on WHMNet’s sets of description data of 2009
Image: Maximilian Schich, www.schich.info

4. Conclusions

The bird’s eye view of WHMNet presented in this paper covers only the tip of the iceberg of the
functionalities of this important mega-scale global digital project. It is clear that with the help of
cutting-edge technologies, for the first time, multimedia and multilingual information on the
world’s invaluable heritage sites is able to be accessed, explored, experienced and learned
instantly with a simple click of the mouse. This is truly bridging the cultures of the world, and
thus in this post-9/11 era, it has tremendous effect on “enhancing understanding among people in

21



this troubled time,” as an award was given by the Cultural Convention in 2006 recognizing Chen
and her GMNet’s contribution in this aspect.

As this chapter is in a book mainly prepared for librarians and archivists, this dynamic approach
should have great potential for them and for museum professionals as well. They can
contemplate using similar approaches for bringing their own institutional treasures to the surface
for universal access and exploration beyond the traditional database approach, which is
important, but it is just the beginning. They can also consider seriously in sharing their resources
in a network environment.

Users are increasingly relying on “born-digital” content, and traditional methods of collection,
organization, and information searching are no longer able to effectively compete with the
massive amounts of web-based information currently available to us. In order to remain relevant
in this global digital environment, libraries must explore alternate and complementary modes of
providing information in addition to the traditionally organized methods. In most cases, users
are interested in certain subject topics, but do not have precise information about author, title,
keywords, etc. Thus, the utility of a traditional database is generally limited to more
sophisticated information seekers. It is essential to devise applications in which all users can
search and explore, discover and dig deeper, and instantly bring their knowledge to the next level
with the simple click of a mouse.

A nontraditional model like that of the World Heritage Memory Net is just one example of how
multimedia and multilingual content can be integrated seamlessly and made widely available
through a flexible, nonlinear, user-friendly, digital knowledge base. This concept can be applied
to any media on any subject for any purpose. For example, the systems developed for GMNet
and WHMNet have been successfully modified and expanded for a popular multimedia and
multilingual application called NTHU Memory Net (http://memorynet.nthu.edu.tw), which
celebrates Taiwan’s National Tsing-Hua University’s Centennial Anniversary, and which was
developed jointly by NTHU and Ching-chih Chen’s non-profit organization, Global Connection
and Collaboration (http://globalcc.org). With the system in place, this rich knowledge portal
including selected images of important historical artifacts, objects, people, events, and buildings,
all with multilingual descriptive information, was able to be created in a very short 5-month time
period.

In the current economic climate, libraries are seeking new ways to attract users and have reached
out to other organizations in an effort to share resources. The World Heritage Memory Net
model provides a vivid example of how international collaboration in content building and
technological application can enhance and provide new opportunities for global content
development, collection management, preservation, outreach, and education. This is a time of
tremendous opportunity and change for libraries as they redefine and expand their role within an
increasingly digital and global network. WHMNet should be viewed as a model on how digital
technology and global network has been fully utilized to seize the opportunity for providing
universal multimedia and multilingual information access in a way unattainable in traditional
library environment.
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