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Functionality 1D, 2D, 3D, nD

 Dimension, output, GUI type, book(s) skicz ISO example

« 1D, text, audio, CLI [Ruzicky 16], text mode

« 2D, image, picture, WIMP [Ruzicky 17, SVG], graphics mode
« 3D, scene, [Ruzicky 19], VR [Zara cz, Sobota sk, VRML]
 nD, MM scene, [Ruzicky 20, PREMQO], NUI, RUI...

VrJZ CgDM SaR RuF VIS

Systemy virtualnej reality, https://hornad.fei.tuke.sk/predmety/svr/doc/SVR_ucebnica_vl.pdf
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Agenda

« Basics, quality measure first

ISO lessons learned

Special functionality in VR

Selected solutions
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8 rules by Shneiderman

Strive for consistency

Enable frequent users to use shortcuts
Offer informative feedback

Design dialog to yield closure

Offer simple error handling

Permit easy reversal of actions
Support internal locus of control
Reduce short-term memory load

ONOOAWNE

Ben Shneiderman's Eight Golden Rules of Interface Design, in Designing the User Interface.

HCI



8 golden GUI rules

Strive for consistency

Consistent sequences of actions should be required in similar situations; identical terminology
should be used in prompts, menus, and help screens; and consistent commands should be
employed throughout.

Enable frequent users to use shortcuts

As the frequency of use increases, so do the user's desires to reduce the number of interactions
and to increase the pace of interaction. Abbreviations, function keys, hidden commands, and
macro facilities are very helpful to an expert user.

Offer informative feedback

For every operator action, there should be some system feedback. For frequent and minor
actions, the response can be modest, while for infrequent and major actions, the response
should be more substantial.

Design dialog to yield closure

Sequences of actions should be organized into groups with a beginning, middle, and end. The
informative feedback at the completion of a group of actions gives the operators the
satisfaction of accomplishment, a sense of relief, the signal to drop contingency plans and
options from their minds, and an indication that the way is clear to prepare for the next group
of actions.

HCI http://en.wikipedia.org/wiki/Shneiderman’'s_rules_for_design



8 golden GUI rules 2

Offer simple error handling

As much as possible, design the system so the user cannot make a serious error. If an error is
made, the system should be able to detect the error and offer simple, comprehensible
mechanisms for handling the error.

Permit easy reversal of actions

This feature relieves anxiety, since the user knows that errors can be undone; it thus encourages
exploration of unfamiliar options. The units of reversibility may be a single action, a data
entry, or a complete group of actions.

Support internal locus of control

Experienced operators strongly desire the sense that they are in charge of the system and that
the system responds to their actions. Design the system to make users the initiators of
actions rather than the responders.

Reduce short-term memory load
The limitation of human information processing in short-term memory requires that displays be
kept simple, multiple page displays be consolidated, window-motion frequency be reduced,
and sufficient training time be allotted for codes, mnemonics, and sequences of actions.
http://en.wikipedia.org/wiki/Shneiderman's_rules_for_design
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CLI, command line interface

« Oldest one, before vector or raster displays

Text mode, typewriter metaphor

Functionality ~ editing learned language

E.g. run program.exe %
oogle

HCI \ ‘ogle Search I'm Feeling Lue"



W|MP "windows, icons, menus, pointer"

Window system

« Desktop metaphor
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Analogy: photography & computer graphics

Movie or
snap/photo

Visual
perception

o

%ﬁ

070 |
(12.3,5) |

Visual Bierle Geometry to 5 Sl
perception play Image data

ISO: Computer graphics: methods & techniques for construction,
manipulation, storage and displaying pictures using computer.
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ISO User Interaction Model

* Prompt, measure, trigger, input data record,
echo, acknowledgement, processing, prompt...

* Request, sample and event mode

« 6-7 logical input devices

« GUI: 1D, 2D (WIMP), 3D (non-immersive and
Immersive solutions)...

* menu-choice tree (accelerators) or hypertext

HCI



1D, 2D, keyboard, cursor

 Dimension, output, GUI type, book(s) skicz ISO example

« 1D, text, aUdiO, CLI [RUiICky 16], text mode
« 2D, image, piCtUl'e, WIMP [RUiICky 17, SVG], graphics mode

aplikacia |
UIMS

nastroje

oknovy manazer a graficky balik

operacny systém

hardver

HCI :
Obr. 16.2 Urovne softveru pre GUI



Min Output Functionality

16.3 racovanie vystupu v oknovom s

Oknovy systém musi mat’ na spracovanie vystupu aspoii tieto zakladné funkcie:
Create Window (name) - vytvori okno s danym menom

Set Position (xmin, ymin) - nastavi poziciu aktualneho okna
Set Size (height, width) - nastavi vel'kost’ aktualneho okna
Select Window (name) - urci aktualne okno

Show Window - zobraz aktualne okno

Hide Window - skry aktualne okno

Set Title (name) - nastav meno aktualneho okna

Get Position (xmin, ymin) - zisti poziciu aktualneho okna
Get Size (height, width) - zisti velkost’ aktualneho okna
Bring To Top - posli aktualne okno na vrch vietkych okien
Send To Bottom - posli aktualne okno na dno, za v8etky okna
Delete Window - zru$ aktualne okno

Tym sme popisali minimalnu funkénost’ oknového systému pri spracovani V}’fstupu,
prlcom algoritmické riesenia tejto funkénej Specifikdcie nas na tejto arovni nezaujima-
j0, hoci niektoré Gvahy mozeme naznadit. Napr. uvedené funkcie predpokladaji obdiz-
nikové okno s menom, rozmermi a poziciou na obrazovke, sibor takychto okien s

Kapitola 16 247
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Xerox Alto GUI (1973)

Mac OS System 1.0 (1984)

3 Edit Uiew Special
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Input Functionality

Spracovanie vstupu u klienta (typicky pseudokod)
repeat
WaitEvent (timeout, deviceClass, deviceld)
case deviceClass of
class1: case deviceld of
device1: procedureA,
device2: procedureB;
class2: case deviceld of... atd.

endcase

until (quit)

Typické druhy udalosti vo fronte st jednak vieobecne grafické ako uvidime neskor,
ale aj oknové: KeyPress (stlacena klavesa), KeyRelease (uvolnena klavesa), Button-
Press (stlaena spust’ lokatora napr. mysi), ButtonRelease, Motion (pohol sa kurzor),
LeaveNotify (kurzor opustil okno), EnterNotify (kurzor vstapil do okna), WindowEx-
pose (okno sa Ciasto¢ne alebo celkom zobrazilo), ResizeRequest (Ziadost’ o zmenu
vel'kosti okna), Timer (vopred zadany ¢as vyprsal). Kazda z tychto udalosti ma ¢asovi
peciatku (timestamp, ¢as vzniku), meno okna a d’alSie pre udalost’ Specifické informa-
cie, napr. nova velkost’ okna pre ResizeWindow. Samozrejme, fyzické stlacenie klavesy
nemusi vo vSeobecnosti byt' oknovou udalost'ou, ale stlatenim potvrdeny vstupny déato-
vy zaznam v danom kontexte uz oknovou udalostou méze byt. WMS musi mat’ na spra-
covanie vstupu aspon nasledujlice procedury:

EnableEvents (eventList) - dovol’ udalosti podl'a ich zoznamu
WaitEvent (timeout, eventType, windowName, eventRecord)
- vezmi nov( udalost’

SetInputFocus (window, eventList) - smeruj udalosti podl'a zoznamu do okna

HCI

_Usability Engineering

Jakob Nielsen




PREMO Environments

Construction _
Environment \ Slide by Stano Stanek

\ Virtual
Environment
(scene)

\ Projection \

Environment
\ Logical

Usa, Environment \

4 —
teracl].\ Realization \

Environment

\ User
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3D, keyboard? cursor? Metaphor?

Dimension, output, GUI type, book(s) skicz ISO example

« Tricks, 3D + keyboard, 3D + cursor, 4 motion metaphors

* “Ininteraction, there is communication between human and
computer, typically in two languages... We must decide what things a
user may communicate to the computer (meaning) and how each
thing is communicated (form)... The two languages in turn break
down into finer levels” [Hughes et al., 2014, shortened by AF].

HCI



Two languages, 4 layers

« Conceptual design is the model of the user’s understanding of the
application typically consisting of objects relationships among objects
and operations on them.

« Functional design is the specification of the interface to the
operations of the conceptual design.

« Sequencing design describes the ordering of inputs and outputs, and
the rules by which inputs may be assembled to generate meaning.

 Lexical design determines what constitutes the units of a sequence.

[Hughes et al., 2014, shortened by AF, contd.]
HCI



Four metaphors

« WALK

 FLY

« Jump (if You are God knowing coorf'v"_pf?__

« REPEAT, not supported by VRML

HCI



Avatar(ka)
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3D tricks

« Teddy by Igarashi-san, search Youtube and SEE

https://www.youtube.com/watch?v=e2H35SILmUA

« 2D shades triplet
« 2D drag&drop >> direct manipulation

« 3D point by pair of 2D locators

HCI




3D ISO standard, CZ, J. Zara

e 2D cursor >> Navigationinfo in VRML (avatar)

2.2 Co udélam s timto fantem (tedy s mysi)?

Vétsina pocitact je vybavena pouze dvéma zafizenimi, umoziujicimi zadavat vstupni udaje potiebné pro
ovladani programil — klavesnici a my$i. Musime tedy s nimi vystacit 1 pro praci ve virtualnim prostoru. Mys je
piitom preferovana. nebot s jeji pomoci se vetsinou dokazeme pohybovat na plose obrazovky rychleji. Zkuseni
uzivatelé pak radi dopliwi préaci s mysi rychlym piepindnim rezimt pomoci klavesnice.

Podivejme se, co vie bychom s my$i méli dokazat:
1. piesunout se v prostoru na néjaké misto,
2. podivat se libovolnym smeérem.
3. vybrat objekt. se kterym chceme pracovat,
4. manipulovat s vybranym objektem — otacet jej, piesouvat, deformovat atd.

Prvni dvé akce se tykaji polohy navstévnika virtualniho svéta a pohyb mysi predstavuje pohyb jeho nohou, resp.
celého téla. Zbylé dve aktivity jsou jednodussi — prace s mysi pii nich odpovida jiz vicemeéne zavedenému
~Tuénimu® ovladani objekt na obrazovce. Casto se pracuje s trvale stisknutym tlac¢itkem mysi. Je-li takto
piesouvan kurzor ve volném prostoru, méni se poloha a nato¢eni navstévnika.

Piesuneme-li volné kurzor nad obraz n&jakého virtualniho objektu. mize se tvar kurzoru zmenit. Znamena to. ze
dany objekt je schopen reagovat na stisknuti mysi vlastni akei. Nékteré prohlize¢e meéni tvar kurzoru i podle
toho, jakym zptusobem se v prostoru piesouvame.

HCI



Avatar SK by Sobota&Hrozek

13.6.2 Syntax uzla NavigationInfo

Uzol MNavigationinfo poskytuje informacie o pouZivatefovom avatarovi (reprezemtacia
pouzivatela vo virtualnom svete). MoZe byt pouZity ako hodnota pola children niekiorého zo
zoskupovacich uzlov.

Synfax uzla Navigationinfo

NavigatienInfo |

type “WALE™ # exposedfield MFString
spead 1.0 ¥ exposedField SFFloat
avatarSize [ 0.25, 1.6, 0.75 ] # exposedField MFFloat
headLight TRUE # exposedfield SFBool
visibilityLimit 0.0 # exposedField SFFloat
sat bind # eventIn SFBool
isBound # eventOut SFBool

}
Hodnota pola fype Specifikuje spbsob pohybu akym sa avatar pohybuje. S0 povolené
gtandartné typy : “WALK", “FLY", “EXAMINE" a “NONE". Standartnou hodnotou je “WALK".
Hodnota pola speed udava rychlost pohybu avatara. Je udana v jednotkach vzdialenosti
za sekundu. Standartnou hodnotou je 1.0.
Hodnoty pola avatraSize udavaju rozmery avatara. Vyznam jednotlivych hodnét je
nasledovny :
s Avatarova Sirka vyjadrena ako polomer. (Standartna hodnota je 0.25 )
+ Avatarova vygka. (Standartna hodnota je 1.60)
s Avatarova maximalna velkost kroku. (Standartna hodnota je 0.75)
Hodnota pola headLight udava & sa ma pouZit Standartné svetlo vyZarujuce z avatara
(TRUE), alebo sa pouZit nema (FALSE).
Hodnota pofa wisibilityLimit uréuje vzdialenost do akej maju byt objekty viditelné od
pozicie avatara. Standartna hodnota 0.0 udava, ?e nie je obmedzenie viditelnosti.
Pri viacnasobnom vyskyte uzla Navigationinfo sa tento uzol uklada na vrchol zasobnika.
V jednej chvili je aktivny iba uzol, kiory je na vrcholu zasobnika. Uzol sa méze dostat na
vrchol zasobnika zaslanim udalosti s hodnotou TRUE do pola eventin set_bind. TaktieZ sa
uzol mbZe zo zasobnika vymazat zaslanim hodnoty FALSE do pola eventin set_bind. Po

prijati udalosti a presunuti uzla na vrchol zasobnika sa vygeneruje udalost eventOut
isBound.

HCI



Avatar CZ by prof. Zara

parametr inicialni hodnota vyznam

avatarsSize [0.25, 1.6, 0.75] rozmerove charakteristiky avatara

headlight TRUE zapnuté ¢elni svétlo (baterka)
visibilityLimit 0.0 dohled v metrech, nulova hodnota znaci nekone¢no
speed 1.0 rychlost pohybu v m/s

type ["WALK", "ANY"] nastaveni zpiisobit pohybu pro velitelské stanovisté

Tabulka T-2-1: Parametry uzlu NavigationInfo

Prvni ctyii parametry se tykaji avatara. Trojice rozmeért
avatarSize neurcuje miry pies prsa, pas a boky, nybrz
postupne:

avatarSize[1]
1. Maximalni povolenou vzdalenost. na kterou se y
smi avatar piiblizit k prekazce.
Jinymi slovy — avatarovo télo je tenka tycka
obklopena kolkolem bezpecnou zénou®. Bézny
avatar tak projde dvefmi. které maji sifku nejmeéne

2. Vysku o¢i nad okolnim terénem meéfenou v ose y.
Terén je to, na ¢em avatar stoji. Nemusi to byt
vzdy jen zakladni rovina xz. ale jakékoliv virtualni
teleso, na které se avatar muze dostat — schody.
jiné patro, stolicka. \

e avatarSize[0]

A

avatarSize[2]

3. Maximalni vysku prekrocitelné piekazky. Avatar
je schopen malou piekazku prekrocit a na vetsi
vystoupit. Timto zpisobem Ize s avatarem bez Obrazek 2-2: Geometricky vwznam parametru
jakékoliv ndmahy chodit po schodisti. Inicidlni -
hodnota 75 cm zarucuje chizi 1 po exirémné
strmych schodech.

avatarSize (slozky jsou cislovany od nuly)

HCI



Virtual Reality, 3D + time!!!

Imagination, Interaction, Immersion, 3l

Imagination vs. Interaction >> real-time

Immersion

Languages VRML, X3D, Collada...
New functionality: avatar, sound, LOD, anchor

HCI



Virtual Bratislava Flyover

Stara Radnica




LOD

A A

Obrazek 3-27: Tri reprezentace tého? télesa uzlem LOD.

#VEML V2.0 utfg

LOD {
range [ 15, 30, 40]
level [
Transform { # model 0 - kuZel

translation 0 1.5 0
children Shape {
appearance DEF MODRA Appearance {
material Material {diffuseColor 0.2 0.3 1} }
geometry Cone { bottomRadius 1 height 3 }
}
]
Shape { # model 1 - ctyfboky jehlan
appearance USE MODRA
geometry IndexedFaceSet {
coord Coordinate { point [-1 0 1, 101, 10 -1, -10 -1, 03 0] }
coordIndex [ 0 1 4 -1, 1 2 4 -1, 2 3 4 -1, 304 -1, 0 3 2 1 -1 ]
}
}
Billboard { # model 2 - trojihelnik na billboardu
children Shape {
geometry IndexedFaceSet {
coord Coordinate { peint [ 1 00, 0 3 0, -2 0011 }
coordIndex [ 0 1 2 ]
colorPerVertex FALSE
color Color { color 0.2 0.3 1 }
}
}

Group {} # model 3 - nie

Program P-3-25- Odstuprniovani detailii modelu ve ctyiech krocich v uzlu LOD



Computer Game

« SIGGRAPH vs. GDC
« Game Developers Conference

* Real-time Rendering

G/\M = DEY=LOPERS

| CONFERENCE

[ July 19-13, 2021 | San Francisco, CA




Defining Game (Play)

e J. Huizinga: Homo Ludens

 J.A. Comenius: Schola Ludus

« Marxists: just a preparation for work
 E. Fink: Oasis of Happiness

* A. Ferko: Behavioral Mirror?

HCI



Perceiving Interaction

 Events

 Discourse

 Linear case

« BTW Nonlinear ~ piecewise linear

HCI



Temporal Logic

« Discourse — 5 types, click — 2*past
« Canoninc ordering of events
 Reverse ordering of events

* Flashforward

* Flashback

« Embedded

* VR, V-time ... Nonlinear, no time today

HCI



nD, NUI, RUI

User Media Modalities Contents
: |
Senses P'E’gﬁﬂggle Devices  |Objects - raw data
Eﬂ toxt ED}graphics ==
visible é graphics
“ video text
| i speech} language knowledge
- I audio structures
audible ‘. Q ,
{__ 3D-sound video D@ﬂ ggo
W dynamic __ moving
| | icon image
. force feedback i forees thoughts/
haptic devices music ideas
braille printer braille agdible1 acoustics
S E N L lcon -
we (€.G., Olfactory)

Fig. 2. The medium /modality distinction.

M. Bordegoni et al. A standard reference model for intelligent multimedia presentation systems. computer Standards & Interfaces 18 (1997) 477-496.
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Figure 2 — Computer graphics environments

HCI

Multimedia Architecture

Application

Construction Environment

v 1

Virtual Environment

v S/

Viewing Environment

SR

Logical Environment

synteticky obraz ( text, gmnka )

v 3

Physical Environment

v ?

Operator

klavesnic: procesor znakové znakova
ainé pamit’ tlaciaren obrazovkal
kédovana
informacia rozpoznavanie| | konverzia foto-
obrazu znakov realizmus
do rastra
prirodzeny obraz
skener procesor rastrovi rastrova
kamera pamiit’ tlaciaren obrazovka
nekédovana
informacia
spektrogram
zvuku
synteticky zvuk ( re€, hudba )
klavesnical procesor
ainé pamit’
koédovana
informacia
rozpoznavanie tlaé reproduktor
zvuku zvuku
prirodzeny zvuk ( re¢, hudba )
x procesor
mikrofén pamit’
nekédovana
informacia

Obr. 20.1 Architektira multimedidalneho systému

Ruzicky, kap. 20



HCI On-Line

* No.1: SIGCHI: http://www.sigchi.org
A Translational Science Model for HCI, recent theory
e Our top success: Dusan Hamar, SpherexP

« Uptodown = Q

SphereXP
* 1.4.10
DUSAN HAMAR
* 4.0 2 reviews :
- 11801 TO( M

* The choice is Yours




Functionality 1D, 2D, 3D, nD

 Dimension, output, GUI type, book(s) skicz ISO example

« 1D, text, audio, CLI [Ruzicky 16], text mode

« 2D, image, picture, WIMP [Ruzicky 17, SVG], graphics mode
« 3D, scene, [Ruzicky 19], VR [Zara cz, Sobota sk, VRML]
 nD, MM scene, [Ruzicky 20, PREMQO], NUI, RUI...

VrJZ CgDM SaR RuF VIS /I VRML, OpenGL, AR, ISO, VRmatfyz

Systemy virtualnej reality, https://hornad.fei.tuke.sk/predmety/svr/doc/SVR_ucebnica_vl.pdf
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