Photo Jana Sklenarova, 2016

Al 17 ¥ ’A /
ERGd /7y ’/’SVK Mt\(’ ¢
V”‘M,’ ltn(‘;,/\\.

Photo Peter Lacika, 2015




Virtualna a rozsirena realita, povinne volitelny predmet v magisterskom stidiu MPG, AIN na FMFI UK od roku 2015,
po absolvovani budu Studenti ovlddat teoretické zaklady a praktické zru¢nosti pri autorskej (aj timovej) tvorbe aplikacii
rozsirenej a virtualnej reality.

Strucna osnova predmetu:
Virtualna realita, definicie a zakladné pojmy.
Jazyky na popis VR. Autorské nastroje.

Virtualna interakcia podla Qvortrupa.
Virtudlne galérie, miUzea a mesta.
Vybrané techniky konstrukcie virtualnej populacie (avatari, autondmni agenti).

RozsSirena realita, definicia pojmov, histéria, vyznamné medzniky, motivacia, aplikacie rozsirenej reality.
Systém pre rozsirenu realitu: vstupy, vystupy, hardvér, Fish tank-zakladné nastroje.

Registracia v rozSirenej realite (Marker, Markerless, RGBD, GPS)

Mobilna rozSirena realita (Vuforia, Layar, Metaio...)

Priestorova rozsirena realita-projekcie (hardvér, kalibracia, kombinacia projektorov).

Odporucana literatura:

Real-time rendering / Tomas Akenine-Mdller, Eric Haines, Naty Hoffman. Wellesley : A. K. Peters, 2008
Vlastné elektronické texty vyucujuceho predmetu zverejfiované

prostrednictvom web stranky predmetu.

Jazyk, ktorého znalost je potrebna na absolvovanie predmetu: slovensky, anglicky

Vyucujuci:

doc. RNDr. Andrej Ferko, PhD. - prednasajuci

RNDr. Stanislav Stanek, PhD. - prednasajuci, cviciaci

RNDr. Zuzana Haladova - cviciaci

“ubomir Lucan, CSc. - cviciaci

D&tum poslednej zmeny: 31.03.2014, Schvalil: prof. RNDr. Roman Durikovi¢, PhD., prof. RNDr. Jdlius Korbas, CSc.

Predmet v zimnom semestri 2015 prednasa A. Ferko, cvic¢enia vedie RNDr. Ivana Varhanikova, PhD., v roku 2016 RNDr. Mirka
Valikova, PhD., prednasky o historii a spracovani zvuku prednasali hostia dr. Varhanikova a dr. Lican
Na nasledujucej strane je tzv. Big picture pre danu oblast komunikacie, nad rozhranim GUI su vybrane stavy porozumenia.




Imagine, please, the user above this page and read it from the bottom line to this line, in a reversed ordering of lines. The user shares affective and cognitive responses, e.g. bisociation,
hermeneutic gap filling...

VIS <<< visualization... activization >>> HCI
e.g. no clue, visible meaning or entymeme e.g. observe only or (inter)act

No story, nogame  Story Interactive Story Story and game Game Interactive Storytelling
Story environment: ostension, exposition, argumentation, description, narration or a move in the game (game loop 1..8)
1. Observe, 2. Set goals, 3. Prepare, 4. Commit and execute
5. Compare against goals (and, eventually, stop)
6. Evaluate for self (and, eventually, stop)
7. Evaluate for others (and, eventually, stop)

8. Gotol

Visualisation metaphors (Rhetorics) HCI metaphors
e.g. cartographic map with weather forecast e.g. desktop metaphor, phone, walk, fly, repeat

Patterns recognized, e.g. visual rhyme, Propp function in a fairy tale, music motif
Semiotic layer: iconic, indexed, symbolic, signal, or symptom representation

Object space (user can pick an object and manipulate/interact with it)
Graphics (multimedia) objects with geometric support (shape) and characteristic function (color, sound)

------------- Output/input space (GUI, human-computer interface) =====
Graphics output primitives (e.g. triangle) Input data record (e.g. location, string)

Hardware and software layer (bits/pixels/inputs only, run time)
Implementation for given hardware and software platform
Representation for computer (encoding, e.g. ASCIl code, signed integer)
Mathematic model (or another conceptual model)

Real world problem (e.g. hunger by Berne, stimulus hunger, time structure hunger, contact hunger, e.g. needs by Maslow)




The following commentary is written in reversed order as was the recommended reading ordering at the previous page.

Each living organism deals with solving an actual real world problem (breathing, survival, safety). After Eric Berne, humans drive actions in response to six Berne hungers: 1.
Stimulus  hunger, 2. Recognition hunger, 3. Contact hunger, 4. Sexual hunger, 5. Time structure hunger, 6. Incident hunger,
http://changingminds.org/explanations/needs/berne hungers.htm. These hungers are incomplete and this psychological approach can be replaced by sociologic 8 needs by
Maslow. The solutions can be found either in reality or by imagination, often structured into stories or games.

According to Glassner, the communication activities spectrum can be subdivided into 16 parts. These combine four alternatives: individual/social, computer/no computer,
game/no game, and story/no story. In the following, we focus on individual/computer/story subset of options. The real world problem is mathematically modeled, digitally
represented, and implemented for given hardware/software configuration. This happens before runtime.

During runtime, there are just bits in the digitalized memory, pixels at the display, and elementary input events like mouse clicks. The ISO input model distinguishes the
following phases. The user observes prompt in text or graphic mode, creates an intermediate measure, and shares the echo. If the echo is acceptable, the user confirms by
trigger the right time to finalize the measure into the input data record, e.g. location, string, value, choice number, picked ID of a graphical object. The input data record is
processed by software and the input loop is repeated in another state of software execution and another state of mind of the individual user. These two processes can be
understood as a coevolution of content creation and decision making, i.e. affective and cognitive responses. Originally, says Britannica, “coevolution, the process of
reciprocal evolutionary change that occurs between pairs of species or among groups of species as they interact”. Here we use the coevolution instead of genes, for
memes, the cultural analogues of genes. Maybe we should name the interplay between the two processes memetic coevolution.

A meme is "an idea, behavior, or style that spreads from person to person within a culture," which acts as a unit for carrying cultural ideas, symbols, or practices that can be
transmitted from one mind to another through writing, speech, gestures, rituals, or other imitable phenomena (wording by Wikipedia, the meme notion coined by Dawkins,
Selfish Gene book). One can observe/interact with just a single + marker in the input/output space. This tiny + can be already a meme, or not. The meme can be composed
from multiple output primitives (polyline, polymarker, fill area, text) in a form of a graphics object, which can be picked by its ID for input. We perceive the object space at
this level as programmers and we name it a scene as users or players. However, the meme can be already here, or not. The scene or object space can be extended by sound
space at this level and the presented objects can be multimedia ones, visible, audible, even touchable, but for the perception and understanding there is often needed
more. The missing layer we name semiotics.

The meaning of a rendered + can be in five categories, semiotics speaking. If the meaning is a rendered +, we speak about iconic representation. If it denotes a symbol, it is
represented symbolically. When appended to a number, 3+, it represents an index for more than three. Another indexed representations are abc, etc. The part stands for
the whole here, pars pro toto, this offers, so to say, the zipped meaning. If the + denotes a given time of start or end, it is a signal, like curtain in the theatre or pipe sound in
sports. If it indicates but not defines something, it is the symptom. The simplest semiotic system Yes/No has two meanings, the most complex one, music, has no
vocabulary of meanings, but one can recognize patterns or motifs, pre-memes visual, audible, touchable... Semiotic systems are linguistic and non-linguistic. We use both
for meaning-making with signs and symbols in a virtual museum. However, for completing a meme, we still need more. We cannot isolate focus and context, object and
background, text and subtext. For contextualization, we employ Visualisation metaphors, (Rhetorics), and HCI metaphors. Rhetorics is closed here to indicate excluding it
at this level as a whole, but we know that metaphor is just one of tens of rhetoric figures. To share the context of signs, we require e.g. a cartographic map with weather



http://changingminds.org/explanations/needs/berne_hungers.htm

forecast, a globe to show the Columbus discovery journey, a contrasting background for the Pythagorean formula. To profit from context at the input side, we are
immersed into, e.g. desktop metaphor, phone, walk, fly, or we repeat the same standard guided tour in a virtual museum, YouTube videoclip or Da Vinci virtual exhibition.

The following layer is a Story environment, the notion coined by Andrew Glassner in the Interactive Storytelling book. According to rhetorics, there are the following four
modes 1. ostension, 2. exposition, 3. argumentation, 4. description, 5. narration. Yes, they are five, we added the ostension, showing of a particular thing, gesture, tongue,

pixel, triangle, original museum exponat with the aura, or its image, video, panorama. Moreover, we append a number 6 to this layer, the move in the game (game loop
G1..G8)

1. Observe the situation

Set goals

Prepare

Commit and execute

Compare against goals (and, eventually, stop)
Evaluate for self (and, eventually, stop)
Evaluate for others (and, eventually, stop)

8. Gotol

Nouvs~wnN

The infinite loop has three halting conditions, rouhgly speaking, rational, emotional, and social. These correspond to adult, child, and parent layer of human personality.
Their prevailing media channels are symbolic, visual, and audio. The reason to understand the six extended rhetorical modes at this level is caused by a very serious reason.
Above, we neither excluded nor included the game. The story environment is given by the scene and game rules and the story is one particular playing of given game.
Imagine the shortest chess game (three moves only) or a football match in world finals. Their description or video record can be a story. The difference between description
(writing) and story (narrative) is given by Chris Crawford. When the one dimensional description includes a two dimensional social network, it is a story. Thus, telling the
three chess moves only belongs to description, while narration of their players makes from the same content the story.

Vice versa, the game loop models the expectation (set goals) and its success or fail. In other words, the game loop happens with reading, listening, story perception, at this
level.

The spectrum of six broad alternatives within story environment is formed by the following items: 1. No story, no game, 2. Story, 3. Interactive Story, 4. Story and Game, 5.
Game, 6. Interactive Storytelling. The highest one, interactive storytelling, offers to the user both authoring and perceiving the story within given story environment. The
interactive story offers just the interaction and does not change the story content, prepared by an author.

The perception of a story or game can be influenced by two perceptual layers, which are analogues to calibration and filtering in visual perception. Their influence can be
understood, again, as a coevolution of two dynamic processes: immersion and uncertainty. Depth of Immersion or Engagements is related to a character in the story and it
is subdivided by Glassner into five depths: 1. curiosity, 2. sympathy, 3. identification, 4. empathy, 5. transportation. They can be extended by decreased attention, e.g. in
alpha state of brain (day dream, one of four brain states with different concentration). On the other side, the meaning of perceived content can be damaged by objective or
subjective Uncertainty, unsure meaning, e.g. symptom, ambiguity, strife, misunderstood meaning, incomplete data or method not clear.




We can distinguish at the top of completing meaning, resp. understanding of the presented content either the visualization or activisation, passive consumption of
multimedia content or user activization. This spectrum of possibilities is expressed by Cameron-Kenderdine as quality or type of virtual museum. In fact, they recognize
three types of virtual museumes, visualization, activization, and hermeneutic ones.

We claim that the border between visualization and activisation is not sharp, e.g. the same minimal chess game content can be accepted passively (as an expository
message) or actively as a story with the joy of recognized stupidity of the suicidal move at the black side. Moreover, we claim, that the hermeneutic gap filling, i.e. adding
invisible to visible (inaudible to audible) is present in both virtual museum types, at both sides of our mind map.

VIS <<< visualization... activization >>> HCI
e.g. no clue, visible meaning or entymeme e.g. observe only or (inter)act
affective and cognitive responses, e.g. bisociation, hermeneutic gap filling

Let us introduce the new notions in these three lines: entymeme, hermeneutic, and bisociation. In rhetorics, entymeme is the final argument to persuade the audience. It
is constructed by presenting a gap, which is bridged by the audience. Completing the told and untold makes the audience coauthoring the message. In a virtual
museum, the entymeme is composed from multiple semiotic systems (texts, images, audio). Entymeme causes a single gain in understanding. Hermeneutic
virtual museum denotes such a presentation, which allows the user to share invisible (for a detailed explanation refer to Cameron-Kenderdine). The
bisociation is introduced by Arthur Koestler in his major creatologic book Act of Creation (1964).




»1 he enthymeme may be translated in numerous ways in the realm of virtual space and its virtual museums. The general idea remains the same: the creators
ot a virtual museum and their audience reach a conclusion together — a conclusion that is already known by the authors, who have given their audience the
necessary means to reach it. An excellent examplc of an enthymeme is apparent after a virtual visit to the September 11: Bearing Witness to History exhibit
created by the Smithsonian Institute to document the terrorist attacks of September 11, 2001, in the United States.“ [Cameron-Kenderdine, p. 265].

The enthymeme may be translated in numerous ways in the rcalm of virtual space

J ) )
and its virtual museums. The gencral idea remains the same: the creators of a virtual
a conclusion that is already

muscum and their audience reach a conclusion together
known by the authors, who have given their audience the necessary means to reach it.
An excellent example of an enthymeme is apparent after a virtual visit to the September
11: Bearing Witness to History exhibit created by the Smithsonian Institute to document

the terrorist attacks of September 11, 2001, in the United States.

Architektuira a jazyky na VR

Kédovania
Rosetta, ASCII = IS 646 = UTF-8, IS 2022, UNICODE, CGM, ((SGML)), HTML (Anchor), VRML (3D), XML, X3D (Collada (FX), Maya MEL)

Funkénost

Prirodzené algoritmy, na pocitacoch ad hoc aplikacie, GKS (Turbo C, Graph), PHIGS (OpenGL), ((CGRM)), PREMO

Architektura Gutierrez, Mario, Vexo, F., Thalmann, Daniel . 2008. Stepping into Virtual Reality. Springer.

Architecture of Virtual Reality Systems .................. 107
5.1 Scene Graph-Based Systems ......cccccceveeeeeeiennnne. 108
5.2 Semantic Virtual Environments .........ccccceeevunneee. 109

5.3 Generic System Architecture for VR Systems .............. 111




5.4 Distributed Virtual Environments... 5.4.1 Communication Architecture ... 5.4.2 Interest Management ... 5.4.3 Concurrency Control... 5.4.4 Data Replication ... 5.4.5 Load Distribution
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Time of visualization, activization, and hermeneutics.

Imagine, please, the user above this page and read it from the bottom line to this line, in a reversed ordering of lines. The user shares affective and cognitive responses, e.g. bisociation,
hermeneutic gap filling...

VIS <<< visualization... activization >>> HCI
e.g. no clue, visible meaning cr entymeme e.g. observe enly or (inter)act

Uncertainty: unsure meaning, e.g. symptom, strife, misunderstood meaning, incomplete data or method not clear... like filtering

Depth of Immersion: e.g. curiesity, empathy, identification... like calibration

Nostory, no game  Story  Interactive Story Story and game Game Interactive Sterytelling
Story environment: ostension, exposition, argumentation, description, narration er a move in the game (game loop 1..8)
1. Observe, 2. 3et goals, 3. Prepare, 4. Commit and execute
5. Compare against goals (and, eventually, stop)
6. Evaluate for self (and, eventually, stop)
7. [Ewvaluate for others [(and, eventually, stop)

B. Goto1l

Visualisation metaphors [Rhetorics) HCI metaphors
e.g. cartographic map with weather forecast e.g. desktop metaphor, phone, walk, fly, repeat

Patterns recognized, e.g. visual rhyme, Propp function in a fairy tale, music motif
Semiotic layer: iconic, indexed, symbolic, signal, or symptem representation

Object space {user can pick an object and manipulate/interact with it}
Graphics (multimedia) objects with geometric support (shape) and characteristic function (color, sound)

Outputfinput space
Graphics output primitives (e.g. triangle) Input data record (e.g. location, string)

Hardware and software layer (bits/pixels/inputs only, run time)
Implementation for given hardware and software platform
Representation for computer (encoding, e.g. ASCI code, signed integer)
Mathematic model {or another conceptual maodel)

Real world problem (e.g. hunger by Berne, stimulus hunger, time structure hunger, contact hunger, e.g. needs by Maslow)

Time of authoring. PREMO activ.




Gnomic time (no time, just memory, truth or something untrue or unsure) e.g. 2Cor 9:7 God loves [as a general, timeless
fact] a cheerful giver. [[religious no time, resp. Eternity, AF]] Or: a2+b2=c2, a,b,c real numbers, the lengths of triangle sides.
[[ mathematics absolute truth, AF]] There are no other absolute truths available.

Imagine, please, the user above this page and read it from the bottom line to this line, in a reversed ordering of lines. The user shares affective and cognitive responses, e.g. bisociation,
hermeneutic gap filling...

VIS <<« visualization... activization >>> HCI
e.g. no clue, visible meaning or entymeme e.g. observe only or (inter)act

Uncertainty: unsure meaning, e.g. symptom, strife, misunderstocd meaning, incomplete data or method not clear... like filtering

Depth of Immersion: e.g. curiosity, empathy, identification... like calibration

No story, no game  Story  Interactive Story Story and game Game Interactive Storytelling
Story environment: ostension, exposition, argumentation, description, narration or a move in the game (game loop 1. 8)

1. Observe, 2. Set goals, 3. Prepare, 4. Commit and execute
5. Compare against goals (and, eventually, stop)
6. Evaluate for self (and, eventually, stop)
7. Evaluate for others {and, eventually, stop)
B. Gotol

Visualisation metaphors (Rhetorics) HCI metaphors
e.g. cartographic map with weather forecast e.g. desktop metaphor, phone, walk, fly, repeat

Patterns recognized, e g visual rhyme, Propp function in a fairy tale, music motif

S tic layer: iconic, indexed, symbalic, signal, or symptom representation

Object space (user can pick an object and manipulate/interact with it)
Graphics (multimedia) objects with geometric support (shape) and characteristic function {color, sound)

Outputfinput space
Graphics output primitives (e.g. triangle) Input data record (e.g. location, string)

Hardware and software layer (bits/pixels/inputs only, run time)
Implementation for given hardware and software platform
Representation for computer (encoding, e.g. ASCI code, signed integer)
Mathematic model {or another conceptual model)

Real world problem (e.g. hunger by Berne, stimulus hunger, time structure hunger, contact hunger, e.g. needs by Maslow)

Inverse river visualization:

Here is the user/partner and his/her possible hermeneutic “perceiving invisible”, the simplest example is with A, B, C (You see). “Partner flow”, the above river in time.




Here is the static cultural capital, containing both A, B, C and their ordering ABC. This ordering is available in both dynamic rivers.

Here is the author/partner and his/her message, the simplest example is with A, B, C (You see). “Author flow”, the below river in time. C is not broadcasted.
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Photo Patrik Baranisin, 2016

Predvedenie realnej veci sa nazyva ostenzia, spritomnenie virtualneho prostredia sa nazyva prezentacia. Pojem definuje norma
PREMO. Uvazujme sadrovy model Rosettskej dosky a digitalny model dreveneho modelu Prahy. K prvemu mozZno pridat pribeh a k
druhemu autori pridali hru. Tym sa prezentacia obohati o aktivizaciu, o hlbsSiu uroven vnorenia, az po sebazabudnutie.

Priklad statickeho zaujimaveho objektu je trojuholnik s napisom Toto nie je trojuholnik. Prikladom dynamickeho je TipeTop,
vrtielka, ktora vykonava prirodzeny algoritmus rotacie, prekoprcnutia sa a po pominuti sa energie navrat do statickeho rezimu
bez pohybu. Vsetky styri uvedene objekty kulturneho dedicstva mozno zakodovat (VRML, X3D, Collada..) aj naprogramovat (OpenGL,
WebGL, ). Ku kazdému z nich patria metadata (Cidoc CRM, ISO 2005) a paradata (ako si poprepajané, kde a pre koho sa preyentuju).
Vystavu mozno rychlo vytvorit v “PowerPointe pre virtudlne expoxicie” MOVIO.




Time of visualization, activization, and hermeneutics.




Imagine, please, the user above this page and read it from the bottom line to this line, in a reversed ordering of lines. The user shares affective and cognitive respenses, e.g. bisociation,
hermeneutic gap filling...

VIS <<< visualization... activization >>> HCI
e.g. no clue, visible meaning or entymeme e.g. observe only or (inter)act

Uncertainty: unsure meaning, e.g. symptom, strife, misunderstood meaning, incomplete data or method not clear... like filtering

Depth of Immersion: e.g. curiosity, empathy, identification... like calibration

No story, no game  Story  Interactive Story Story and game Game Interactive Storytelling
Story environment: ostension, exposition, argumentation, description, narration or @ move in the game (game loop 1..8)
1. Observe, 2. S5et goals, 3. Prepare, 4. Commit and execute
5. Compare against goals (and, eventually, stop)
6. Evaluate for self (and, eventually, stop)
7. [Ewvaluate for others [and, eventually, stop)

B. Gotol

Visualisation metaphors (Rhetorics) HCI metaphors
e.g. cartographic map with weather forecast e.g. desktop metaphor, phone, walk, fly, repeat

Patterns recognized, e g visual rhyme, Propp function in a fairy tale, music motif
Semiotic layer: iconic, indexed, symbolic, signal, or symptom representation

Object space (user can pick an object and manipulate/interact with it)
Graphics (multimedia) objects with geometric support (shape) and characteristic function {color, sound)

Outputfinput space

Graphics output primitives (e.g. triangle) Input data record (e.g. location, string)
Surf.

u;;:ﬁs Hardware and software layer (bits/pixels/inputs only, run time)

Skeleton Implementation for given hardware and seftware platform
lane

PR Representation for computer (enceding, e.g. ASCI code, signed integer)

Plane

Mathematic model {or another conceptual model)
Scope
Plane
Real world problem (e.g. hunger by Berne, stimulus hunger, time structure hunger, contact hunger, e.g. needs by Maslow)

Strategy

Plane

Time of authoring. PREMO activ.

Gnomic time (no time, just memory, truth or something untrue or unsure) e.g. 2Cor 9:7 God loves [as a general, timeless
fact] a cheerful giver. [[religious no time, resp. Eternity, AF]] Or: a2+b2=c2, a,b,c real numbers, the lengths of triangle sides.
[[ mathematics absolute truth, AF]] There are no other absolute truths available.

Cathachresis, ,abuse", ,all is in the hands of a horse", another example at the ethymeme height. Enthymeme provides
verification, cathachresis falsification.




OranZovou kriedou doplnenie autorskych metodik pre vizualizaciu a aktivizaciu podla J.J.Garetta v slovenskom preklade Martina Kuchyniara a ISO normy PREMO. Pre
operatora ¢i pouZivatela sa tu navrhuje oznacenie spoluautor. Komunikacné rozhranie ¢lovek-stroj, konvencne oznacované ako GUI, sa presne definuje v norme PREMO ako
Presentation. V normach VRML, X3D a PREMO sa uZ predpoklada aj zvukovy priestor a vizualizacia metadat, napr. podla ontolégie CIDOC CRM. Ako priklady globdlnej
zaujimavosti sa uvadzali Google Search (na strane vizualizicie, kde spoluautor doplfia otdzku) a pamiatky zo zoznamu UNESCO Struve Geodetic Arc (cca 2800 kilometrov),
dopltia odpoved, kognitivnu, afektivnu...). Nizie G¢inky v oblasti zaujimavosti charakterizuje psycholég Daniel Kahneman, ktory ich oznaduje ako Systém 1 (rychle myslenie,
napr. 7/22 rychlo rozpozna prekvapenie). Photo Milan Darjanin.
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Pozndmky pred zaver semestra o tvorivosti, utorok 16.12.2014.

KOBSA, A.2014. Important HCl metaphors. http://www.ics.uci.edu/~kobsa/courses/ICS104/course-notes/metaphors.htm

ORGANIZATIONAL FACTORS ENVIRONMENTAL FACTORS
training, job design, politics, noise, heating, lighting,
roles, work organization q ventilation
HEALTH cognitive processes and capabilities ] COMFORT
AND SAFETY FACTORS
THE USER
FACTORS s seating,
stress, motivaiaon; equipment
headaches, enj_ofy ment, layout
musculo-skeletal | e m:?“'
disorders . PerosatY,

experience level

USER INTERFACE
input devices, output displays, dialogue structures,
use of colour, icons, commands, graphics, natural language,
3.D, user support materials, multi-media
TASK FACTORS

easy, complex, novel,
task allocation, repetitive,
monitoring, skills, components
CONSTRAINTS

costs, timescales, budgets,
staff, equipment, building structure

SYSTEM FUNCTIONALITY
hardware, software, application

PRODUCTIVITY FACTORS

increase output, increase quality, decrease costs, decrease errors,
decrease labour requirements, decrease production time,
increase creative and innovative ideas leading to new products

Factors in HCI.

Interface metaphors evoke an initial mental model in users of the system's structure and operation. Metaphors should relate to users' past experiences and
should be consistent.

(Typewriter metaphor): Evoked easily due to physical similarities. Should be avoided

Desktop metaphor: Once the most important metaphor, now slowly disappearing.

Book metaphor: For hypertext, online catalogues

Filing cabinets for online documentation, subdivisions in web offerings, system settings




orientation problems with tabs that have more than one level

Office metaphor: For collections of documents

Library metaphor: For large collections of documents

Building metaphors, city metaphors, etc.: for virtual worlds

Traffic metaphor

Animated agent metaphor: for guidance, recommendation, persuasion

Composite metaphors. Combine 2 or more metaphors (like office, file cabinet and desktop) The learning and retention of a system's functionality is
considerably facilitated by meaningful and consistent metaphors.

Preklad A. Ferko: Délezité HCI metafory. By mali vyvolat pociato¢né mentalne modely u pouzivatelov, o Strukture a fungovani systému na zaklade minulych
skusenosti uzivatelov, a mali by byt konzistentné.

(Typewriter metafora): lahko vyvolal kvéli fyzickej podobnosti. Je potrebné sa vyhnut

Plocha: Jednou z najdéleZitejSich metafory, teraz pomaly mizne. Book

metafora: Pre hypertext, on-line kataldgy (5,8 mb) kartotéky pre on-line

dokumentdciu, ¢lenenie v internetovych ponukach, nastavenie systému

orientacia problémy s kartami, ktoré maju viac nez jednu Uroven Kancelaria

metafora: Pre zbierky dokumentov Metafora Library: Pre velké zbierky

dokumentov Stavebné metafory, mesto metafory, atd.: Virtudlnych svetov

dopravné metafora Animované zastupca metafora: pre poradenstvo, odporucania, presvied¢anie kompozitné metafory Spojte 2 alebo viac metafor (ako
kanceldria, kartotéky a na ploche) vyucbu a zachovanie funkénosti daného systému je zna¢ne ufahéené zmysluplnych a konzistentné metafor.

Vo vyklade dalej pokracuje doc. Sperka v knihe HCI Design... metaforami pre VR navigaciu (walk, fly, jump, repeat) a herne situacie (shooting) a
implementacéne pokracovat mozno vo VRML knihe od J. Zaru, ako sa da vyuzit avatar-navitevnik a uzol NavigationInfo a senzory VRML na riadenie interakcie,
ked' uZ nie je treba vstupné datové zaznamy vytvarat a komunikovat iba cez ohranic¢eny 2D obdlznik okna alebo obrazovky s prislusenstvom.
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Figure 1.1: The sensemaking process described by Pirolli & Card [PC05]. The
Ezxploration process within visualization is analogous to the foraging loop, e.q. col-
lecting evidence in a shoebox, while analysis is the consideration of this evidence.
Ultimately any hypothesis or evidence found must be presented in one way or an-
other.

LIE, A.E. 2000. Advanced Storytelling fo Volume Visualization. Bergen University thesis. Page 2.

Glassner ... a pribeh je jednym odohratim hry... pravidl3, divaci, rozhodca...
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Relaxaéni techniky

Power-napping: mikrospanek ktery ob&erstvi
Power-napping je specidlni metoda mikrospénku, znamé téz jako technika
Kli¢e. Jakkoli to zni neuvéfitelné, miiZete se diky této metodé tak uvolnit a na-
gerpat tolik energie, jako byste prospali hodinu. Tuto techniku miZete velice
dobie pouzit pti dlouhotrvajicich schiizich apod., pfi dlouhém vyjednavéni
a vycerpévajicich diskusich. O pfestdvee, kdy ostatni pokraéuji v diskusich, vy
se na néjakych deset minut stahnete do Gistrani. Zatimco pak budou ostatni za-
pasit s inavou a malétnosti, vy budete dokonale fit.

Spéankovy rytmus
B
5 \féze spanku - 90 min -
e a
c
H £
w T T
: /
S EMClE 2 3
°
Qo
8
- (-]
Y
\% \‘/ Y \V/
3
- 90 min -

—> &as

Na tomto vyobrazeni mizete vidét, v cem spotivé tajemstvi power-nappingu,
totiz fazi noéntho snéni. Elektrickd aktivita mozku se proméfuje v pribéhu
jednotlivych fazi spanku a bdéni. Pomoci elektroencefalografie (EEG) miizeme
méfit a zaznamendvat elektrické proudéni v mozku. Zaznamenand vlnovka nés
informuje o riiznych fazich. RozliSujeme. fhze, kterym fikame faze beta, faze
alfa, faze REM, faze théta a féze delta.

Dali metody, jak podpofit koncentraci 139

BEYER, G. Trening koncentrace. Portal 2010.




Local and Global Interestingness in Virtual Time
No time, just memo
Andrej Ferko, Comenius University

apomic time case.
We present an authoring method how to create locally and globally
interesting stories for virtual museum in a relatively short time. The
overview of necessary notions includes virtual time, bisociation, energy
of mistake, and enthymeme. We discuss the usability of the approach in
diverse applications, like measuring of engagement or teaching polygon
triangulation using wrong metaphors.

Key References

KOESTLER, A. 1964. The Act of Creation. Penguin Books.

GLASSNER, A. 2004. Interactive Storytelling: Techniques for 21st Century
Fiction. AK Peters.

Andrej Ferko is an associate professor at Comenius University in Bratislava and he co-authored about 200 papers and books (including
some fiction ones). He was a co-chair (with Prof. David Arnold, UK) for Cultural Heritage Papers at EG 2007.




http://www.bcbsr.com/greek/gtense.html

The Tenses

In general, tense in Greek involves two elements: aspect (kind of action, [sometimes call Aktionsart, though a difference does need to be
made between the two]) and time. Aspect is the primary value of tense in Greek and time is secondary, if involved at all. In other words, tense
Is that feature of the verb that indicates the speaker's presentation of the verbal action (or state) with reference to its aspect and, under
certain conditions, its time. [See Wallace's discussion of the significance of tense, aspect, and time, and also his discussion of the difference
between portrayal and reality.]

http://www.bcbsr.com/qgreek/gvoice.html

Voice is the property of the verb that indicates how the subject is related to the action (or state) expressed by the verb. In general, the voice
of the verb may indicate that the subject is doing the action (active), receiving the action (passive), or both doing and receiving (at least the
results of) the action (middle).

\Voice
A. Active Voice

1. Simple Active

2. Causative (Ergative) Active
3. Stative Active

4. Reflexive Active

B. Middle Voice

1. Direct (Reflexive) Middle
2. Indirect Middle

3. Causative Middle

4. Permissive Middle

5. Deponent Middle

C. Passive Voice

1. Simple Passive
2. Deponent Passive



http://www.bcbsr.com/greek/gtense.html
http://www.bcbsr.com/greek/gvoice.html

Greek Grammar

NOUNS VERBS

Cases Voice Mood Tense
Nominative | Active Indicative Present
Vocative Middle | Subjunctive |Imperfect
Genitive Passive | Optative Future
Dative Imperative | Aorist
Accusative Perfect & PP
The Article
Adjectives Infinitive
Pronouns

Participle

Augmented Reality, Principles and Practice

Dieter Schmalstieg & Tobias Hdllerer

Copyright © 2016 Pearson Education, Inc.

“Augmented reality has the potential to become the leading user interface metaphor for situated computing. This is because augmented reality has the
unique quality of providing a direct link between the physical reality and virtual information about that reality. The world becomes the user interface, thus:

Back to the real world!

CLAUSES

In General
Conjunctions
Conditionals
Volitional

Prepositions
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Virtual reality, the vision of immersing ourselves in artificial worlds, has propelled the development of game consoles with amazing 3D graphics and led to
consumer devices such as head-mounted displays and gesture tracking devices. However, a user interface metaphor such as virtual reality, which by
definition monopolizes our attention, is not necessarily a good fit for everyday and spontaneous use of computing.” [SH2016, p. 7/495]

The world becomes the user interface - - - bold by A.F. => Ucelena vizia sa nazyva MEMEX, lit
1945 MEMEX

http://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/3881/1/

As We May Think

By Vannevar Bush

»Mendel's concept of the laws of genetics was lost to the world for a generation because his publication did not reach the few who were capable of grasping and extending
it; and this sort of catastrophe is undoubtedly being repeated all about us, as truly significant attainments become lost in the mass of the inconsequential.”




Registration ~

Virtual content of virtual
content

Situated
visualization

SPATIALMODEL

Real world model Pose User input
. and camera
tracking

~ movement

Figure 1.1 AR uses a feedback loop between human user and computer system. The user observes the AR
display and controls the viewpoint. The system tracks the user’s viewpoint, computes registration and
presents situated visualization.

Obr. XX: lvana Varhanikova, p. 110 in Virtualny svet 2012. Ignatiev: Architektura virtualnych mirov. Pridany realny svet.




Mixed Reality Continuum

A user immersed in virtual reality experiences only virtual stimuli, for example, inside a CAVE (a
room with walls consisting of stereoscopic back-projections) or when wearing a closed HMD.
The range between reality and virtual reality, which allows various degrees of combining real
and virtual elements, is therefore called mixed reality (MR). Some people prefer the term
“mixed reality” over “augmented reality,” because they appreciate the broader and more

encompassing notion of MR.

l Mixed Reality (MR) |
< >

Real Augmented Augmented Virtual
Environment Reality (AR) Virtuality (AV) Environment




Terminal

Souonscy Virtual Reality
Augmented Lo, scientific
Reality 4
visuofization in
E.g.. surgical o CAVE
Pt
Augmentod
Virtuality
= £.9. 30 video
§. conference

Real

Milgram ﬁ Virtual

Virtual Reality
£.g., massive

muitiployer
online gomes

Ubiquitous

Figure 1.39 The Milgram-Weiser chart visualizes the relationship of various user interface paradigms




Display Camera World

to eye to display to camera
e Ll ST gy
@ .
World to eye

Figure 2.12 The geometric model of most AR displays can be defined as the spatial relationship of up to
four components: the user’s eye, the display, the camera and the world. VST routes the user’'s perception
of the real world through a camera, while OST lets a user see the world directly.

@ Head-mounted Hand-held Stationary Projected
display display display display
Head space : Head space i World space

Figure 2.13 AR displays can be categorized according to the distance from eye to display.




Figure 2.15 The Riftis a binocular HMD intended for immersive computer games. It is under
development by Oculus, which was acquired by Facebook in 2014 for 2BS. This large acquisition has
raised the interest in HMD technology world-wide.




Current Status of Standards for Augmented Reality

Merchants, Brands

r——Social Media

Content

Providers/Publishers Packaging

Enablers
Providers of enabling
technologies

The Digital World

Delivery

Fig. 1 Ecosystem of mobile AR Segments

Sensors on Mobile devices
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Obr. Xx: Oblasti kultary [Kagan, M.S. 1974. Ludska ¢innost. Slovensky preklad. Bratislava: Pravda 1977.] Hlavné &innosti: styk, hra, umelecka

tvorba, ucenie, praca (pretvaranie), styk (komunikacia).

Gardner’s Multiple Intelligences

INTERPERS ONAL

EXISTENTIALIST
philozopher counsalor INTRAPERSONAL
theorist poltician researcher
G, salesperson novelist
SRy ertreprenaur
\"""\ el
= \-\.\_\__'\ s e

VIS UALSSPATIAL ""-n._\_\_ G AL e HH-_’_‘_,_,, BODILYS

nawigator R, MULTIPLE B e KINESTHETIC

soulptor TR INTELLIG ENCES 3l athlete

architact firefighter

Actar

MUS ICALS
NATURALIST R::;::’:c
environmantalizt ; o “ERHBALS cOmposer
{anmar LOGIC AL LINGUISTIC disk Jockey
botanist RAST HEAAT I C L Joumalist
enginaer teacher
programmer lawyer
sccountants

Many careers are governed by multiple intelligences
as we capitalize on our strengths in life.

Obr. Xx: [Gardner, H. 1983. Frames of Mind: The Theory of Multiple Intelligences. Basic Books. Inteligencie: vizualna, logicka, verbalna, prirodna... Google Search No.1:
http://www.tecweb.org/styles/gardner.html

https://www.google.sk/search?g=multiple+intelligences&safe=off&espv=2&biw=1680&bih=949&tbm=isch&tbo=u&source=univ&sa=X&ved=0CCkQsARqFQoTCNHgqicPils

gCFcRMFA0dA1AGwg#imgre=UgNQ8V8S4fa8xM%3A Viac obrazkov na Google Search “multiple intelligences*.



https://www.google.sk/search?q=multiple+intelligences&safe=off&espv=2&biw=1680&bih=949&tbm=isch&tbo=u&source=univ&sa=X&ved=0CCkQsARqFQoTCNHqicPilsgCFcRMFAodA1AGwg#imgrc=U9NQ8V8S4fa8xM%3A
https://www.google.sk/search?q=multiple+intelligences&safe=off&espv=2&biw=1680&bih=949&tbm=isch&tbo=u&source=univ&sa=X&ved=0CCkQsARqFQoTCNHqicPilsgCFcRMFAodA1AGwg#imgrc=U9NQ8V8S4fa8xM%3A

Obr. Xx: Maslowova pyramida (potrieb) znazornuje hierarchiu 'udskych potrieb [Maslow, H. 1943]. Pit zakladnych potrieb:fyziologické potreby,potreba bezpecia, istoty,potreba lasky,
prijatia, spolupatri¢nosti,potreba uznania, tcty,potreba sebarealizacie.Prvé styri Maslow pokladal za nedostatkové, piatu za potrebu bytia ¢i rastova potrebu.
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Glassner na s. 77 uvadza rozsirenie na 8 stupriov.
Tab. 1: Revidovand obmena (Anderson — Krathwohl et al. 2001a, b) pévodnej taxonémie edukaénych cielov (Bloom et al. 1956). Viac prof. Svec,
(I) Separate Knowledge dimension
A B C D
Factual Concep-|Proce-|Metacog-

tual dural | nitive

1. Remember

2. Understand

3. Apply

4. Analyze




5. Evaluate

6. Create

1. SVEC, S. 1983. Teoreticka analijza pedagogickyjch cielov a ich taxonémia. Bratislava : Filozoficka fakulta Univerzity
Komenského. 139 s.

2. SVEC, S. 2005. Uéitel’ska taxonémia: Systematika programovych ciel’ov, ué¢ebnych aktivit a hodnotenych vysledkov. In
Pedagogicka revue, roé.57, €.5, $.453 — 476.
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Fig. 1 Ecosystem of mobile AR Segments
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Table 1 Existing Standards for Use in Geo-location-based Mobile AR

Standards

Organization

url

Geography Markup
Language

CityGML

KML

SensorML

Sensor Observation
Service

Web Map Service

OpenGL

SVG

Style Layer Descriptor

ECMAScript

HTML

Atom

X3D

GeoRSS

COLLADA

OGC and ISO

0GC
0GC
0GC
0GC

OGC and ISO
Khronos
W3C

0oGC

ISO

W3C

IETF
Web3D/ISO
Georss
Khronos

http://www.opengeospatial.org/standards/gml
http://www.opengeospatial.org/standards/citygml
http://www.opengeospatial.org/standards/kml
http://'www.opengeospatial.org/standards/{btp:/wwm.cpengeospati
http://www.opengeospatial.org/standards/SOS
http://'www.opengeospatial.org/standards/wms
http://'www.opengl.org/
http://www.w3.org/Graphics/SVG/
http://'www.opengeospatial.org/standards/SLD
http://www.ecmascript.org/

http://www.w3.org/html/
http://tools.ietf.org/html/rfc4287

www.web3d.org

WWW.ZEOrss.org

www.collada.org

6 Mobile AR Standards Considerations
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Fig. 3 The OGC Sensor Web Enablement Standards Landscape

ARWave Project Web page http://arwave.org

2. CityGML. 2008. OGC CityGML Encoding Standard. Open Geospatial Consortium, http://
www.opengeospatial.org/standards/CityGML.

3. ECMA-262. 1999. Standard ECMA-262 3rd Edition. European Association for Standardizing
Information and Communication Systems, http://www.ecma.ch/ecmal/STAND/ECMA-262.
HTM KML. 2008. http://www.opengeospatial.org/standards/kml/

4. GML. 2006. OGC Geography Markup Language Encoding Standard 3.2.1. Open Geospatial
Consortium, http://www.opengeospatial.org/standards/gml.

5. HTML5. 2011. Vocabulary and associated APIs for HTML and XHTML, http://dev.w3.org/
html5/spec/.

6. KRONOS. 2008. COLLADA 1.5.0 Specification.

7. http://www.khronos.org/collada/

8. Pusta et al.. Spatial Relationship Patterns: Elements of Reusable Tracking and Calibration
Systems, ISMAR ’06 Proceedings of the 5th IEEE and ACM International Symposium on
Mixed and Augmented Reality.

9. SOS. 2008. OGC Sensor Observation Service Interface Standard 1.0. Open Geospatial
Consortium, http://www.opengeospatial.org/standards/sos.

10. WebGL. 2011. Open Khronos Group. WebGL Specification, http://www.khronos.org/webgl/
specs/

11. WMS. 2007. OGC Web Map Service Interface Standard 1.3. Open Geospatial Consortium,
http://www.opengeospatial.org/standards/wms.
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