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A prostredkem komunikace v ramci Ul je...
Vizualizace

Vizualizace je graficka reprezentace informace.

Prirozenym vyvojem je snaha o tvorbu 3D prostredi, které co nejvice odpovida
realnému sveétu

3D VIZUALIZACE.

As the use of 3D technologies in such areas as aviation, crisis management, medicine, urban
planning, traffic, geography and cartography is growing (Lin et al., 2015; Hirmas et al., 2014;
Popelka & Dédkova, 2014; Herman & Reznik, 2013; Wilkening & Fabrikant, 2013; Popelka &
Brychtova, 2013; Konecny, 2011; Fabrikant, Montello, Mark, 2010; Weber et al., 2010; Bleisch
et al., 2008), the more often the usability of 3D depiction is discussed within the field of human
factors.
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.. a ta zakladni otazka?

Ovlivinuje typ 3D vizualizace uzivatele v tom,
(a) jak vyhodnocuje
(b) a také jak interaguje
s konkrétnim typem UI?

Nase vyzkumna linie poukazala na fakt, ze rozdily existuji
(Sprinarova et al., 2015)...

tak jsme pokracovali dale
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Co jsme tedy zkoumali v Experimentu 2016

Jak ovliviuje Realné (stereoskopické) 3D zobrazeni
manipulaci a vyhodnoceni virtualnich 3D
geografickych modelli uzivateli oproti Pseudo 3D
zobrazeni?
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Interface je tvoren pred screenem a za screenem

A) Nstupy
Motoricka akce YT
- T.\rac king.device (MoCap) RENEREENS
- Control-device (Wii RC) S
B) Vystupy

= 3D projekcni platno

= Pseudo 3D
= Real 3D (Dolby 3D techno
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Depth Cues

Monocular depth cues

A) Static monocular depth cues
Linear perspective

Aerial perspective

Relative size

Interposition

Texture gradient
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B) Dynamic monocular depth cues

Motion parallax
Kinetic depth effect

Binocular depth cues
Binocular convergence
Binocular disparity




MASARYK UNIVERSITY wWww.muni.cz

Real a Pseudo 3D zobrazeni

The Pseudo 3D visualization or also called the weak 3D
visualization (Seipel, 2012), is displayed perspective-
monoscopically on planar media (Buchroithner & Kunst 2013).

Real 3D or strong 3D visualization (Seipel, 2012) is based on the

principle of stereoscopy (providing binocular disparity) and uses

both binocular and monocular depth cues (Buchroithner & Kunst
2013).
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Metoda

V ramci specifickeého Ul postaveného na softwareoveé platforme

VRECKO jsme vytvorili3D modely geografickych prostredi

Méfili jsme schopnost participantd urovat nadmorskou vysku

predmétu v terénu

< Reakcni Cas
< Spravnost (presnost) uréeni poradi

< Motorickou aktivitu pri hledani reseni (MoCap)

< Error rate — pocet opomenutych predmétu pri reseni
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Stimuli presentation: without time limit

red yellow 20 times
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Response screen: without time limit
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The Research Sample (N = 61)

s Participants were 61 volunteers - students of psychology
recruited from Departments of Psychology at Masaryk
University, Brno (42F-19M; age 19-31, m=23,24,

sd=2,609).
A
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Experimental Scheme

Online Experiment 1 Traing with Experiment 2

Questionnaire non-interactive Wii RC interactive
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L4

Zjisteni
In static VGE without time limit were Real 3D users more

capable to identify altitude (p<0,01**), due to the
binocular disparity provided by Real 3D technology
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L4

Zjisteni
In static VGE without time limit were Real 3D users more

capable to identify altitude (p<0,01**), due to the
binocular disparity provided by Real 3D technology

In interactive VGE there were found no significant
differences in time, accuracy or motor activity
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Task1 Task2 Task 3 Task 4
Pseudo 3D| Real 3D (Pseudo 3D| Real 3D |Pseudo 3D| Real 5D |Pseudo 3D| Real 3D
m 70 1224 135,22 102,38 0144 83,31 171,85 153,39
med 68 60 92 95 78 81 142 150
Rg;f?:)e sd | 3528 | 3862 | 9297 | 5203 | s283 | 4697 | 10226 | 7986
U 393,50 477,50 408,00 464,00
P 0,974 0,471 0,787 0,652
m 433 3,83 348 3,76 2,63 2,69 3,85 3,93
med 6 4 3 4 2 2 4 4
Accuracy | sd 1.96 1.67 1.19 1,75 1.47 1.29 1.88 1.41
U 323,00 430,50 396,00 400,50
p 0,242 0,507 0,937 0,879
m 0,04 0,07 0,07 0,14 0.26 0,52
med 0 0 0 0 0 0
Error Rate| sd 0,19 0.258 0.267 0,351 0.526 0.79
U 404,00 416,50 391,50 449,50
P 0,599 0,444 1,00 0,230
m 22744 251,86 346,41 231,48 349,56 453,38 49748 292,17
med 139 248 220 119 200 279 263 201
Motor - Ep— - s . -
Activity sd | 25634 180,26 391,69 250,15 365,11 515,043 567,94 264,32
U 454,00 331,00 450,50 313,00
0,305 0321 0,333 0,198
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What we found - Overview

In static VGE without time limit were Real 3D users more
capable to identify altitude (p<0,01**), due to the
binocular disparity provided by Real 3D technology

In interactive VGE there were found no significant
differences in time, accuracy or motor activity

In Real 3D condition in interactive tasks were observed
increased neglects of important aspects of the scene, thus
not statistically significant
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Typologie chyb (Reason, 1990)

Category 1

A person intends to carry out an action, the action is appropriate, carries it out
incorrectly, and the desired goal is not achieved. - An execution failure has occurred.
Execution errors are called Slips and Lapses. They result from failures in the execution
and/or storage stage of an action sequence. Slips relate to observable actions and are
commonly associated with attentional or perceptual failures. Lapses are more internal
events and generally involve failures of memory.

Category 2

A person intends to carry out an action, does so correctly, the action is inappropriate,
and the desired goal is not achieved - A planning failure has occurred. Planning failures
are Mistakes. “Mistakes may be defined as deficiencies or failures in the judgmental
and/or inferential processes involved in the selection of an objective or in the
specification of the means to achieve it.” (Reason, 1990).
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UNINTENDED
ACTION

LAPSE

UNSAFE
ACTS

Attentional failures
Intrusion
Omission
Reversal
Misordering
Mistiming

INTENDED
ACTION

Memory faillures
Omitting planned items
Place-losing
Forgetting intentions

VIOLATION

Rule-based mistakes

Misapplication of good rule.

Application of bad rule.
Knowledge-based
mistakes

Many variable forms.

Routine violations
Exceptional violations

Acts of sabotage
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Dohady

«» Zvysena chybovost je konstatni pro Real 3D

+ Byt Real 3D nabizi vice visualnich napovedi, vystpuji zde
dalsi hraci, kteri ovlivnuji proces interakce

+ Ackoliv neni signifikance, v oblastech, kde se jedna o

lidské zivoty je jakeékoliv pochybeni (nebo tendence k
pochybeni) zcela zasadni otazka
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Further Research

We have designed optimal interface for measuring human
behavioral activity when interacting with virtual
environment

The platform for data pick-up and analysis was created

The interaction with VE should be deeper analyzed with
respect to the specific types of action combined with the
areas of interests in the visual field

The Real 3D group tendency to neglect some aspects of
the scene should be highlight of this study suggested for
the future research with respect to the applied areas of
3D technology
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2 Errors are the result of actions that fail to generate the
intended outcomes. They are categorized according to the
cognitive processes involved towards the goal of the
action and according to whether they are related to
planning or execution of the activity.

# Actions by human operators can fail to achieve their goal
in two different ways: The actions can go as planned, but
the plan can be inadequate, or the plan can be
satisfactory, but the performance can still be deficient
(Hollnagel, 1993)
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