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Functionality 1D, 2D, 3D, nD

• Dimension, output, GUI type, book(s) SK/CZ, ISO example

• 1D, text, audio, CLI [Ružický 16], text mode 

• 2D, image, picture, WIMP [Ružický 17, SVG], graphics mode 

• 3D, scene, [Ružický 19], VR [Zara CZ, Sobota SK, VRML] 

• nD, MM scene, [Ružický 20, PREMO], NUI, RUI…

• VrJZ CgDM SaR RuF ViS
• Systemy virtualnej reality, https://hornad.fei.tuke.sk/predmety/svr/doc/SVR_ucebnica_v1.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

1. Strive for consistency

2. Enable frequent users to use shortcuts

3. Offer informative feedback

4. Design dialog to yield closure

5. Offer simple error handling

6. Permit easy reversal of actions

7. Support internal locus of control

8. Reduce short-term memory load

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

http://en.wikipedia.org/wiki/Shneiderman's_rules_for_design
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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
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WIMP "windows, icons, menus, pointer"

• Window system 

• Desktop metaphor

• Editing >> Point & click

• Xerox PARC, ergonomy
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Analogy: photography & computer graphics

ISO: Computer graphics: methods & techniques for construction, 

manipulation, storage and displaying pictures using computer.

Visual 

perception
Display

Monitor Computer

Model

Geometric 

representation

Geometry to 

image data

Real world

Object

Visual 

perception
Display Record

CameraMovie or 

snap/photo
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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
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1D, 2D, keyboard, cursor

• Dimension, output, GUI type, book(s) SK/CZ, ISO example

• 1D, text, audio, CLI [Ružický 16], text mode 

• 2D, image, picture, WIMP [Ružický 17, SVG], graphics mode 
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Min Output Functionality

• Basics 

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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Input Functionality

• Basics 

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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PREMO Environments

Slide by Stano Stanek
Construction 

Environment

Virtual 

Environment

(scene)

Projection 

Environment

Logical 

Environment

Realization 

Environment

User



HCI

3D, keyboard? cursor? Metaphor?

• Dimension, output, GUI type, book(s) SK/CZ, ISO example

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

• “In interaction, 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]. 
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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.]
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Four metaphors

• WALK

• FLY

•  Jump (if You are God knowing coordinates)

• REPEAT, not supported by VRML
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Avatar(ka)

• Basics 

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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3D tricks

• Teddy by Igarashi-san, search Youtube and SEE 
https://www.youtube.com/watch?v=e2H35SlLmUA

• 2D shades triplet

• 2D drag&drop >> direct manipulation

• 3D point by pair of 2D locators

…
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3D ISO standard, CZ, J. Zara

• 2D cursor >> NavigationInfo in VRML (avatar)

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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Avatar SK by Sobota&Hrozek

• Basics 

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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Avatar CZ by prof. Zara

• Basics 

• ISO lessons learned

• Special functionality in VR 

• Selected solutions
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Virtual Reality, 3D + time!!!

• Imagination, Interaction, Immersion, 3I 

• Imagination vs. Interaction >> real-time

• Immersion

• Languages VRML, X3D, Collada…

• New functionality: avatar, sound, LOD, anchor 
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Virtual Bratislava Flyover

• Imagination, Interaction, Immersion, 3I 

• Imagination vs. Interaction >> real-time

• Immersion

• Languages VRML, X3D, Collada…

• New functionality: avatar, sound, LOD, anc
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LOD

• Imagination, Interaction, I 

• Imagination vs. Interaction

• Immersion

• Languages VRML, X3D,

• New functionality: avatar, s 
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Computer Game

• SIGGRAPH vs. GDC

• Game Developers Conference

• Real-time Rendering
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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?
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Perceiving Interaction

• Events 

• Discourse 

• Linear case 

• BTW Nonlinear ~ piecewise linear

• ...
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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

• Events 

• Discourse 

• Linear case 

• BTW Nonlinear ~ piecewise linear

• ...

M. Bordegoni et al. A standard reference model for intelligent multimedia presentation systems. Computer Standards & Interfaces 18 (1997) 477-496.
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Multimedia Architecture

Ružický, kap. 20



Web Graphics – HCI

HCI On-Line 

• No.1: SIGCHI: http://www.sigchi.org
• A Translational Science Model for HCI, recent theory

• Our top success: Dusan Hamar, SphereXP

• The choice is Yours
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Functionality 1D, 2D, 3D, nD

• Dimension, output, GUI type, book(s) SK/CZ, ISO example

• 1D, text, audio, CLI [Ružický 16], text mode 

• 2D, image, picture, WIMP [Ružický 17, SVG], graphics mode 

• 3D, scene, [Ružický 19], VR [Zara CZ, Sobota SK, VRML] 

• nD, MM scene, [Ružický 20, PREMO], NUI, RUI…

• VrJZ CgDM SaR RuF ViS // VRML, OpenGL, AR, ISO, VRmatfyz
• Systemy virtualnej reality, https://hornad.fei.tuke.sk/predmety/svr/doc/SVR_ucebnica_v1.pdf
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