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Abstract. Na zaklade viacro¢nej spoluprace muzejnikov (Muzeum mesta Bratislava, MMB) a
informatikov (Univerzita Komenského, UK), vystupov projektov i najvydarenejsich vysledkov
kvalifikacnych prac uvadzame prakticky zamerany vyklad problematiky. Po vSeobecnom uvode
charakterizujeme minimalne, vizualizacné, aktivizacné a hermeneutické virtualne mizeum.
Poukazujeme aj na problematiku podpornych aktivit k virtualnym muazeam — oi. biznis plan, oral
history, obcianske zdruzZenia a lokalne komunity resp. iniciativy. Na zaver sa pokusame odhadnut’
vybrané trendy v danej oblasti tvorivej ekonomiky

Notions, time real and virtual

Virtual time, real communication & interestingness
How to state the problem?

How to measure the interestingness?

Case study - virtual museum

Minimal, vizualization, activization, hermeneutic
Virtual museum, STAMP, local iniciatives

Future global/local, conclusions, implications



Notions

Time, immersion, depth of immersion by Glassner
Analyze a given minimalist example - done

ICOM Definition of a Museum: A museum is a non-profit,
permanent institution in the service of society and its
development, open to the public, which acquires,
conserves, researches, communicates and exhibits the
tangible and intangible heritage of humanity and its
environment for the purposes of education, study and
enjoyment. At

Definition of a Virtual Museum by Qvortrup et al. - adding
“telematic collection of multimedia...”

Things, people, environments * Visualization, activising,
hermeneutic sites ... 9 project options

Real time - one past, virtual time - 2 pasts (author, user)


http://icom.museum/definition.html
http://icom.museum/definition.html
http://icom.museum/definition.html

Virtual time

- Historically, the first vision of virtual time after [Qvor02]
can be found in J. L. Borges. His vision in the Garden of
Forking Paths describes multiple times - branching, parallel
and even crossing each other.

- Usually, our case is much simpler, we deal with the linear
(story)time. Even in this simplest case we have to
distinguish two structures: event structure and discourse
structure. Event structure in linear chronology is given by
canonic ordering of events [Qvor01]. They can be
presented in 1. canonical passage or 2. backward passage.
There are three more possibilities 3. flashback, 4.
flashforward and 5. embedded passage.

- When explaining, we preserve the canonic ordering of
events. On the other hand, the user can change the settings
using his or her own navigation.



Virtual time has 2 pasts

- We preserve the canonic ordering of events. On the other
hand, the user can change the settings using his or her own
navigation.

 This way two past times are created (an event past in
canonic ordering, and another event past in the sequence
of user options). In other words, the past of events and the
past of discourse may differ. From this point of view a
virtual museum visitor creates his or her own version of the
presentation [Came07].

- By the way, Qvortrup [Qvor02] cites a research, that the
flashforward is the least understandable ordering from the
above five options.



Cyberspace

“Cyberspace. A consensual hallucination
experienced daily by billions of legitimate
operators, in every nation, by children being
taught mathematical concepts... A graphic
representation of data abstracted from the banks
of every computer in the human system.
Unthinkable complexity. Lines of light ranged Iin
the nonspace of the mind, clusters and
constellations of data. Like city lights, receding.”

Gibson, W. 1984. Neuromancer. London 1984. (C2)



WWW & XML >> WWD

Million User Interface

VRML, X3D, BigTable, Collada...

VRML ECMA Script, VRML EAI...

Time-- ... Data Mining, Adaptive Hypermedia
Collaborative Hypermedia, e.g. virtual sculpting, MUDVR
MPEG-4, -7, -21, SEDRIS, CIDOC CRM...

2 alternatives: Content Age, Semantic Web




Ontology Example

 CIDOC CRM

 Conceptual Reference Model for Virtual
Museums — entities, properties

e The Nose of Michael Jackson before and
after => ontology Is a data model



Ontologies Forever

CIDOC CRM & FRBRooO — creative process ontology

Collada 3D Conversion Solution (both geometry and
radiometry, even FX)

Emotion ML 1.0 @ W3C ~ 30 use cases
Cameron & Kenderdine
... on Metadata/Meaning

Importance ~ SCI, Page
Labanotation, Bratislava 100

Open — comic case

Appraisals Triggers of emotion

Physiclogy

Feelings Observable behaviour

Expressions

Action Tendepckes _ Target of emotion

Categories or
Dimensions




Defining Game (Play)

* J. Huizinga: Homo Ludens

* J. A. Comenius: Schola Ludus

* Marxists: just a preparation for work
* E. FInk: Oasis of Happiness

* A. Ferko: Behavioral Mirror

» Serious Games = 21. century school



Games & Stories => 16

The end of computer games
A. Glassner: Interactive Storytelling, p. 205

Social - individual

Story — no story
Computer — no computer
Game — no game



Too Many VEs

* Virtual Space 8D xyztrgba
 Sound Space
* Soclal Space, Game Space (rules)

» Story Space (Glassner): GAME

« Knowledgescape, mindscape, inscape
* No time problem => interestingness
« ECO (emotionally-cognitive overload)




Time... hm...

Qvortrup... Borges... no sensor
Everybody publishes, nobody reads...

The answer Is blowing in the data mining
community only — 9 measures of
Interestingness, e.g. average, extreme...

Koestler? NLP?

Virtual museums — engagement,
enchantment — hermeneutic place



Internet 2042

» Cybercities, WWD, Digital Libraries,
Semantic Web, MPEG-7, Interactive
Storytelling...

» Google Earth, MS Bing Map, CPC...

« Suitable ideas, not all addressing the ECO —
emotional and cognitive overload



How to define interestingness?

« Koestler - AH, AHA, HAHA

« Google, UNESCO, Webby awards, CPC
« Genius loci, aura

« E.g. Virgin Tower @ Devin Castle

« Digital stories, intangible heritage

« Enchantment, engagement

« Visits/visitors*duration (engagement
factor by Sherwood)



What happens before AHA?

« Something pretty original now

« Appraisal theory:

« stimulus-arousal, adrenalin, interpretation
 When not sure with AHA => HM

« Self-observations here and now

 What about negative HM, levels of HM...

« H- (http! or towards M), hm-, hhh..., c-c-c,
hmmm, mhm... aha, AHA

« BTW both Hand M can be long and prolonged

17



Prohibited love story by M. Duri¢kova

« ROmeo&Juliet type

« Two lovers...

e ... and a bad guy

« No happyend: 2 graves at the output
side

« She jumps into the cruel waves of the
Danube river...

« “"The most beautiful legend of
Bratislava”



Animation by Jaro Baran




Desperate virgin jumping game

1l M. Novotny,
[ A. Mintal,
1| M. Matousek,
— A. Ferko




On Model of a Human Being

 The Act of Creation (creatology)

. AHA!
HAHA!

e Assoclation >> bissociation

* Arthur KOESTLER: no labyrinth, no mouse,
just bisociating two contexts



Interesting Undefined

* In the first step we define what means interesting and
using this criterion we identify the world unique
dataset.

« UNESCO - 700+, e. g. fujara, Vikolinec
« Genius loci — phenomenology

* Virtual heritage — CIDOC CRM... digitalization... public
participation

Internet 2042 EEA Mojmirovce
April 26, 2010



Genius Loci

Genius Loci = Spirit of the Place,
LokalGeist?

Etruscans — mundus, urbs, Roma

Genius Loci ... Phenomenology

NORBERG-SCHULZ, CH. 2000. Genius
Locl.

Implications (Hegel, Marx, Heidegger)
Bogdan Bogdanovic in Vienna



World Cultural Heritage

UNESCO

700++ items

30++ In AT, CZ, SI, SK, nearly no 3D models
European added value is not added

Digital preservation, documenting, publish...

,»-.. t0 enable Europeans to be consciously
(and interactively) proud of their contribution
to the World Cultural Heritage“




Algorithm Overview

1. Measure of interesting -> the world unique dataset
2. Data -> collect and measure
3. Processing -> secondary datasets 4 presentation

4. Design and implement -> HW&SW 4 interactive
projected virtual reality and for internet

5. Organize -> digital content 4 presentation
6. Integrate and verify -> the prototype
/. Produce, publish & medialize -> the solution

In the case of Povazske museum, we even replace by
our virtual reconstructions the real museum during its
real reconstruction.

Internet 2042 EEA Mojmirovce

April 26, 2010



Keyhole into the 13th chamber

Heritage Is our legacy from the past,
what we live with today, and
what we pass on to future generations.

http://whc.unesco.org/en/about/

Internet 2042 EEA Mojmirovce
April 26, 2010



Papercraft by Martin Samuelcik
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Produce, publish

« Seventh, we publish the solution. In the case
of Povazske museum, we even replace by our
virtual reconstructions the real museum
during its real reconstruction

Internet 2042 EEA Mojmirovce
April 26, 2010






Kiosks in Public Space

e Mestske muzeum Ba 1
e Zilina 4




VM as an Everyday Thing

« 30000 things

 Norman: Design for Every Day
« Kahneman: Thinking Fast+Slow
ICL 2011

Back to Descartes/2000+/today: Kahnemann, Norman

Characteristics of System 1

« generates impressions, feelings, and inclinations; when endorsed by
System 2 these become beliefs, attitudes, and intentions

« operates automatically and quickly, with little or no effort, and no
sense of voluntary control

» can be programmed by System 2 to mobilize attention when a partic-
ular pattern is detected (search) :

» executes skilled responses and generates skilled intuitions, after ade-
quate training

» creates a coherent pattern of activated ideas in associative memory

« links a sense of cognitive ease to illusions of truth, pleasant feelings,
and reduced vigilance

« distinguishes the surprising from the normal

« infers and invents causes and intentions

« neglects ambiguity and suppresses doubt

« is biased to believe and confirm

« exaggerates emotional consistency (halo effect)

« focuses on existing evidence and ignores absent evidence (WYSIATI)

« generates a limited set of basic assessments

« represents sets by norms and prototypes, does not integrate

« matches intensities across scales (e.g., size to loudness)

« computes more than intended (mental shotgun)

« sometimes substitutes an easier question for a difficult one (heuristics)

« is more sensitive to changes than to states (prospect theory)*

« overweights low probabilities*

« shows diminishing sensitivity to quantity (psychophysics)*

« responds more strongly to losses than to gains (loss aversion)*

« frames decision problems narrowly, in isolation from one another*

*Feature introduced in detail in part 4.




ICL 2011

Characteristics of System 1

generates impressions, feelings, and inclinations; when endorsed by
System 2 these become beliefs, attitudes, and intentions

operates automatically and quickly, with little or no effort, and no
sense of voluntary control

can be programmed by System 2 to mobilize attention when a partic-
ular pattern is detected (search)

executes skilled responses and generates skilled intuitions, after ade-
quate training

creates a coherent pattern of activated ideas in associative memory
links a sense of cognitive ease to illusions of truth, pleasant feelings,
and reduced vigilance

distinguishes the surprising from the normal

infers and invents causes and intentions

neglects ambiguity and suppresses doubt

is biased to believe and confirm

exaggerates emotional consistency (halo effect)

focuses on existing evidence and ignores absent evidence (WYSIATI)
generates a limited set of basic assessments

represents sets by norms and prototypes, does not integrate

matches intensities across scales (e.g., size to loudness)

computes more than intended (mental shotgun)

sometimes substitutes an easier question for a difficult one (heuristics)
is more sensitive to changes than to states (prospect theory)*
overweights low probabilities*

shows diminishing sensitivity to quantity (psychophysics)*

responds more strongly to losses than to gains (loss aversion)*
frames decision problems narrowly, in isolation from one another*

*Feature introduced in detail in part 4.




cile cile

&eho chceme
doséhnout

umysl jednat tak,
abychom dosahli cile

provedeni zhodnoceni

jakp E i toho, co se naplké?:;?;s::::onﬂ
okolni svét stalo, s tim, co se
podle nas mélo stat
realizace sledu tkon(
SVET SVET

2.2 Akéni eyklus (nahofe vlevo). Lidské jednani ma dva aspekty, provedeni a zhodnoceni.
Proveden{ znamena néco udélat. Zhodnoceni znamend porovnat pfedesly stav okoli se
stavem pozmén&nym nasi akei.

2.3 Féze provedeni (nahofe vpravo). Jednani zadiné nahofe u cile, tedy stavu, jehoZ chceme

doséhnout. Ten pfevedeme na timys! provést n&jakou akei. Umysl pak musime pfevést na
sled vnitinich pokynt, sled ikont, ktery povede k realizaci timyslu. Sled tikont je stéle Gisté

mentélni tikon. Dokud neni realizovan, promitnut do okolniho svéta, nic se nestane.  {

2.4 Féze zhodnoceni (dole vlevo). Zhodnoceni zaéiné nasdim vnimdnim svéta. To mus{ byt
néjak interpretovdno na zékladé nagich oéekavani, a poté porovnano (zhodnoceno) jednak
s na${m tmyslem (z obr. 2.3), a jednak s na§im cilem.

2.5 Sedm f4zi akce (dole vpravo). Fize provedeni z obr. 2.3 (imysl, sled tikont a prove-
denf) se spoji s fazemi zhodnoceni z obr. 2.4 (vnimani, interpretace a zhodnocent). Cil je
pro obé faze spoledny.

cile cile
porovnani interpretace s tim, = / \ocem‘
eho jsme chtéli dosshnout errys! jednat ietats
I e sled ukond ;
interp vjemu na interpretace viemu
naseho ocekavani
provedeni sledu
dkond vnimani stavu svéta
vnimani stavu svéta ¢ T
SVET SVET

Characteristics of System 1
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System 2 these become beliefs, attitudes, and intentions

operates automatically and quickly, with little or no effort, and no
sense of voluntary control

can be programmed by System 2 to mobilize attention when a partic-
ular pattern is detected (search)

executes skilled responses and generates skilled intuitions, after ade-
quate training

creates a coherent pattern of activated ideas in associative memory
links a sense of cognitive ease to illusions of truth, pleasant feelings,
and reduced vigilance

distinguishes the surprising from the normal

infers and invents causes and intentions

neglects ambiguity and suppresses doubt

is biased to believe and confirm

exaggerates emotional consistency (halo effect)

focuses on existing evidence and ignores absent evidence (WYSIATI)
generates a limited set of basic assessments

represents sets by norms and prototypes, does not integrate

matches intensities across scales (e.g., size to loudness)

computes more than intended (mental shotgun)

sometimes substitutes an easier question for a difficult one (heuristics)
is more sensitive to changes than to states (prospect theory)*
overweights low probabilities*

shows diminishing sensitivity to quantity (psychophysics)*

responds more strongly to losses than to gains (loss aversion)*
frames decision problems narrowly, in isolation from one another*

*Feature introduced in detail in part 4.
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2.2 Akéni eyklus (nahofe vlevo). Lidské jednani ma dva aspekty, provedeni a zhodnoceni.
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sled vnitinich pokynt, sled ikont, ktery povede k realizaci timyslu. Sled tikont je stéle Gisté

mentélni tikon. Dokud neni realizovan, promitnut do okolniho svéta, nic se nestane.  {

2.4 Féze zhodnoceni (dole vlevo). Zhodnoceni zadiné nasim vnimdnim svéta. To musi byt
néjak interpretovdno na zékladé nagich oéekavani, a poté porovnano (zhodnoceno) jednak
s na${m tmyslem (z obr. 2.3), a jednak s na§im cilem.

2.5 Sedm f4zi akce (dole vpravo). Fize provedeni z obr. 2.3 (imysl, sled tikont a prove-
denf) se spoji s fazemi zhodnoceni z obr. 2.4 (vnimani, interpretace a zhodnocent). Cil je
pro obé faze spoledny.

cile cile
porovnani interpretace s tim, , / \ 2
. i umysl jednat zhodnoceni
&eho jsme chtéli dosdhnout interpretace
1 k 5o sled dkont .
interp vjemu na interpretace viemu
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dkond vniméni stavu svéta

SVET SVET

Jak snadno mohu:
Zjistit funkei zafizeni?

Ur¢it, jaké akce pfistroj Poznat, zda je systém
umoziuje? v poZadovaném stavu?

Uré&it mapovéani od Uréit mapovani{ od stavu
tmyslu po redlny pohyb? systému po interpretaci?
2.7 Jaké designérské otazky
vyplyvaji ze sedmifdzové Provést akei?
analyzy

Poznat, v jakém je sys-
tém stavu?

V podstaté jsou otézky pro kazdou fazi, uvedené na obrazku 2.7,
relativné jednoduché. Jddrem v3ech jsou pak principy dobrého
designu vyjmenované v prvni kapitole.

- Viditelnost. Uzivatel na prvni pohled pozn4 stav zafizeni a mo3-
nosti jeho pouziti.

- Dobry konceptudlni model. Designér uzivateli poskytne dobry
konceptuélni model, konzistentni prezentaci funkef a kohe-
rentni obrazek systému.

- Dobré mapovdni. Uzivatel dokaZe rozpoznat souvislost mezi akef
a vysledkem, mezi ovlddacimi prvky a jejich funkcemi a mezi
tim, jak systém na pohled vypad4 a v jakém je stavu.

- Zpétnd vazba. Uzivatel dostdva plnou a nepfetritou zpé&tnou
vazbu o vysledku svych akef.
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UZIVATELSKY
MODEL

UZIVATEL

L
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Uéeni

Efektivnost

Pouitelnost
napoprvé

Estetika

Kdykoli je viditelna & slysi-
telnd

Nenf tfeba. Ugeni nahrazuje
interpretace. To, jak snadné
je interpretovat informaci ve
svétd, z4visi na tom, jak dand
informace vyuZivé pfiroze-
nych mapovén{ a limitd.

Prekazkou je obdas nutnost
najit a interpretovat externi

informaci.

Vysok4.

MiZe byt neestetick4 a neele-

gantni, zejména je-li potfeba
uchovévat velky objem infor-
maci. To miiZe vést k chaosu.
Estetika nakonec zévisi na
kvalité designéra.

Méné pohotova. VyZaduje
vzpominéni & pfipomenuti.

Vyzadovéno, obdas znatné, Je
snazsi, pokud material obnas{
urdity vyznam & strukturu

(nebo dobry mentaln{ model).

MiiZe byt velmi efektivni.

Nizk4.

Nic nemusf{ byt viditelné,

coi davé designérovi v&tsi
volnost, coZ zase vede k lepsi
estetice.

1.10 Konceptudlni modely. Designérsky
model je konceptudlni model designéra.
Uzivatelsky model je mentalni model vy-
tvofeny prostfednictvim interakce s vy-
robkem ¢&i systémem. Systémovy obraz
vyplyva z fyzické struktury vyrobku &
systému (v€etné dokumentace, instrukei
a popiskll). Designér poéita s tim, ze
uzivatelsky model bude stejny jako ten
designérsky. S uzivatelem v3ak neko-
munikuje pfimo, nybrz prostfednictvim
systémového obrazu. Pokud systémovy
obraz nevyjadfuje jasny a konzistentn{
designérsky model, utvo¥{ si uZivatel
Spatny mentalni model.

2.7 Jaké designérské otazky
vyplyvaji ze sedmifdzové

analyzy
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relativné jednoduché. Jadrem v3ech jsou pak principy dobrého

Efektivnost PrekaZkou je ob&as nutnost’ MiiZe byt velmi efektivni. designuvyimenovinSypret ket
najit a interpretovat externi
informact. - Viditelnost. Uzivatel na prvni pohled pozn4 stav zafizeni a mo3-

nosti jeho pouziti.

Pouzitelnost Vysoka. Nizks. - Dobry konceptudlni model. Designér uzivateli poskytne dobry

napoprvé konceptuélni model, konzistentni prezentaci funkef a kohe-

rentni obrazek systému.

Estetika MitZe byt neestetickd a neele- Nic nemusf byt viditelné, - Dobré mapovdni. Uzivatel dokaZe rozpoznat souvislost mezi akef
gantni, zejména je-li potfeba coz déva designérovi vétsi a vysledkem, mezi ovlddacimi prvky a jejich funkcemi a mezi
uchovavat velky objem infor- volnost, coz zase vede k lepsi . tim, jak systém na pohled vypad4 a v jakém je stavu.
maci. To mlZe vést k chaosu. estetice. - Zpétnd vazba. Uzivatel dostdva plnou a nepfetritou zpé&tnou
Estetika nakonec zavisi na vazbu o vysledku svych akef.

kvalité designéra.



Brhlovce Case Study

Diploma work, MSc. Thesis
by Rastislav SVARBA

Brhlovce cave houses virtual museum

http://brhlovce.ral00.net
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Preferred Story

10 V16
A

z vychodzieho bodu ku koncovemu bodu
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Winning Activations
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Selected Statistics++

* Research&development Oct 2009 to March 11, 2011,
about 6000 lines, Linux, FOSS

* Cyd Virtual Tour na Google Code
 (http://code.google.com/p/cyd-virtual-tour)

« 1534 photos, 2.3 GB, dat, 749 HDRi’s, 1.5 GB,

« Panoramas, 11.1 MB, 77 extensions, 4.1 MB

« 3D model, VRML97, 680 KB, compressed 122.6 KB
« Total data volume (without DB), server, 24.3 MB
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3D Model & Spheric PanoViews
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Conclusions

* Virtual time is controlled first by the author
(materialist, idealist, or phenomenoloqgy)

* Our cultural capital: static/dynamic, Q/A, A/B
 Our goal — to maximize in 16 activities...

* ... as the only true property we really have Is
the time of our lives, minimal VM

« Virtual museum quality measure, Brhlovce
« CIDOC CRM, EDM, VMC... Kinect, cells

« Research, best views, crowds, avatar, AR...
 Letna skola a ucebnica

ICL 2011
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... and Time

... and Time (past, now) and future:

* http://brhlovce.ral00.net
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