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Zavery febo VYchodisk -

— ,Mapa musi zkreslovat realitu. Protoze objektivné znazoriuje vztahy
slozitého trojrozmérného svéta na listu papiru nebo obrazovce.”
(Monmonier, 1991)

— Za poslednich 15 let doslo k takovému rozvoji technologii, ze béhem
par minut a s vyuzitim bézného hardware lze vytvaret 3D vizualizace,
které dfive byly v roviné sci-fi anebo vyzadovaly milionové naklady a
tisice hodin prace.

— Technologie, ale nejsou vse ...
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Diskuze

,10 3D or not to 3D?“ (Harrower, 2020)




Diskuze

Prilis vzdalene vzdalenosti

2D distance: 5958 m

3D distance: 6817 m
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Diskuze

Prilis vzdalené vzdalenosti

You are here §

You are here



Prilis vzdalené vzdalenosti




Diskuze

Skryté prekryti
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Diskuze

OsaZodAdoZ

— | kdyz je osa Z bonusem oproti 2D vizualizace, melo by se s ni
nakladat uvazlivé
— Osa Z by napfiklad méla znazornovat jen jednu promeénnou
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Cim je pro kartografii virtualni realita?
,Pesimista vidi obtiZ pfi kazdé pfilezitosti. Optimista vidi pfilezitost pfi kazdé obtizi.“ (W. Churchill)

— Médium, které predstavuje vhodny prostfedek pro prezentaci

komplexnich prostorovych dat (objektu i procesu)
— Zobrazovaci zafizeni umoznuji 3D vizualizaci s vétSi mirou vnoreni
— Ovladaci zafizeni poskytuji pfirozenéjsi zpusoby navigace v 3D prostiedi a

manipulace s 3D daty
— Software, ktery poskytuje nové metody pfi zpracovani a optimalizaci grafickych dat

— Vyzkumny nastroj, ktery umoznuje zkoumat uzivatelské aspekty

kartografickych produktu

— Umoznuje simulovat nebezpecné jevy a situace, Ci prenést uzivatele na nedostupna

mista

—Vyukovy nastroj
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THE HISTORY OF

Vysledky

Price, comfort and interactivity

Global VR Revenue

Consumer & Enterprise VR Revenues, by Source
U.S. $Millions
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© ARtillery Intelligence, 2019




Vysledky

Display
devices

i 4 : H

Haptic
interfaces

{ Traditional :.'I
. displays

{ Typical PC | |

maonitors I \ Tl

Non-immersive display
devices
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| Shutter ...I " Velumetric I-" ; Auto-stereoscopic
. glasses | | displays | systems y
i [ A f . ' Paralax | | )
| monitors | CAVEs | \ Lenticular | —— _I Holography |
Semi-immersive display
devices

Mobile | | Stationary |
devices | | devices

Immersive display
devices
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Vysledky
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HTC Vive
1.3 MP ~—

Oculus Rift DK
0.51 MP

Pimax 8K
B.3MP

Varjo VR-3 '

7.8 MP

HP Reverb G2
4.7 MP

HTC Vive Pro
23 MP

PlayStation VR
1.04 MP
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I dont know . Mo . Yes

100% 1
Vysledk
T5% 1
. 50% 1
. 25% 1
l 0% 1
. term VR term AR term MR practical practical practical
. experience experience experience
YR AR MR

Mavigation in Buildings 1
Tourism

Archaeology 1

Hiking 1

Transportation 1
Histaory -

Sport 1

Military 1

Spatial Planning 1

The Diverse Potential of VR & AR Applications

Predicted market size of VR/AR software for different use cases in 2025*

Crisis Hanagemem i Enterprise and public sector $5.1b $11.6b -
Meteoralogy 1 $16.1b
Geomorphology 1 Consumer
Geology 7 @ Healthcare $18.9b
- Hydrology 1 ] @ Engineering Total
Utilities Management | o — $35b
. @ Real estate
Facility Management | m"5m—m——————————————
Oceanography @ Retail Videogames |
Cadastre{ m— Military s Live events
Moise Mapping 1 S — Education *3?"_ ) Video entertainment
Air Pollution ] —ss—
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Technologie

Time consuming when creating virtual environments

Health complications (nausea, headache, etc.)
that some imaging devices can cause

Low refresh rate ofimaging devices..75

Low accuracy of sensing the orientation
(rotation) of imaging devices..76
Low accuracy of sensing the arientation
(rotation) of imaging devices..77

Low resolution imaging devices...78
Concerns of potential users of new / unknown

technologies... 79

Movement and interaction in a virtual environment
are not realistic

It averwhelms users with a large number of visual
perceptions...81

Wirtual environments are not realistic encugh

(the appearance of objects is simplified compared
to reality)

High price of data used to create a virtual
environment

High price control devices
High costvirtual reality imaging software

High price imaging devices
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Technologie

Time consuming when creating virtual environments |69% 23% 8%

Health complications (nausea, headache, etc.) 47%

a0l
that some imaging devices can cause =i

2% Zabily by nas, spilaji americti vojaci chytrym
4% brylim Microsoftu

Low refresh rate of imaging devices..75 |18%

Low accuracy of sensing the orientation 995
(rotation) of imaging devices..76

Low accuracy of sensing the arientation

(rotation) of imaging devices... 77 16% 51.% 18.10.2022 - 23:41 | Technologie | Ladislav Loukota | Diskuze:
Low resolution imaging devices..78 23% 42% i
Concerns of potential users of new / unknown I
technologies... 79 56% 18|%
Movement and interaction in a virtual environment
are not realistic 27% ZQI%
It averwhelms users with a large number of visual
) ) perceptions...81 34% —
Wirtual environments are not realistic enough '
(the appearance of objects is simplified compared [17% I 36%
to reality) |
High price of data used to create a virtual -
enviranment |24%° 2?'%
High price control devices (73% - 16%
High costvirtual realityimaging software [70% - 21%
High price imaging devices |65% - 25%
1
100 50 0
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Americti vysadkari pri zkousce bryli IVAS s rozsitenou /ea[/tau | zdroj: Profimedia

Bryle s rozsifenou realitou, které umozni vidét vic nez jejich oci, mohou dat
vojakiim vyhodu v boji. Anebo z nich také udélat snadny ter¢ pro nepfitele - tak
jako technologie od Microsoftu.

Americka armada zkousi rozsifenou realitu od Microsoftu. Zatim selhava.

SC1
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Technologie

nj

Computers Smartphones Tablets
]

______________ VR el B8 el e — —

] o oge - &

Cardboard Gyroscope Touch

Mouse Oculus

Bryle s rozsirenou realitou, které umozni vidét vic nez jejich oci, mohou dat
vojakim vyhodu v boji. Anebo z nich také udélat snadny ter¢ pro nepfitele - tak

jako technologie od Microsoftu.

Americka armada zkousi rozsifenou realitu od Microsoftu. Zatim selhava.
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number of studies

Metody

Lod 1

— UZivatelské testovani
— M.-J. Kraak — 1988

Level of realism
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Definice

— Mapa
— ,<ZmenSeny generalizovany konvencni obraz Zemeé, kosmu, kosmickych téles nebo jejich Casti
pfevedeny do roviny pomoci matematicky definovanych vztaht (kartografickych zobrazeni),
ukazujici prostfednictvim metod kartografického znazornovani polohu, stav a vztahy pfirodnich,
socialné-ekonomickych a technickych objektl a jevu.“ (Terminologicky slovnik zemémérictvi a
katastru nemovitosti)

— 3D mapa

— Stereoskopicky nebo monoskopicky pohled na zmenSeny generalizovany obraz Zemé, kosmu,
kosmickych téles nebo jejich ¢asti, zalozeny na matematicky definovanych vztazich (kartografické
zobrazeni, geodetické Ci kartézské souradnicové systémy se 3. souradnici vstupnich dat a
promitani, napf. perspektivni, ortogonalni apod.), ukazujici prostfednictvim metod kartografického
znazorniovani polohu, stav a vztahy pfirodnich, socialné-ekonomickych a technickych objektu a
jevu. (Herman, 2019)

— Definice zahrnuje jak mapy virtualni, tak i tisténé Ci jiné objemové reprezentace.

— Interaktivni 3D mapa
— Virtualni 3D mapa, které umoznuje alespon navigacni interaktivitu. (Roth, 2012)
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Uvod & motivace

—Jde to i bez nas (mysSleno kartografu, geoinformatiku ¢i geografu), ...

— Technologie se nam nepodafi predehnat, ale muzeme se drzet v
zavesu

—,Je to dobrodruzstvi jako na mofi, uzamykati se v laboratofi.”
(V. Nezval)

24 LZou i 3D mapy?




Uvod & motivace

—Jde to i bez nas (mysSleno kartografu, geoinformatiku ¢i geografu), ...

— Technologie se nam nepodafi predehnat, ale muzeme se drzet v
zavesu

—,Je to dobrodruzstvi jako na mofi, uzamykati se v laboratori.”
(V. Nezval)
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Co v této prezentaci bylo ,jinak*“?

Dékuji za pozornost!



27

LZou i 3D mapy?

Zdroje

Harrower, M. (2020). To 3D or not to 3D? Dostupné z:
https://storymaps.arcgis.com/stories/85df1e904chbb49c8ad169be4bc927016

Herman, L. (2019). User Issues of Interactive 3D Geovisualizations. Disertacni prace. Masarykova univerzita, Brno.

Dostupné z: https://is.muni.cz/th/xaw2n/

Kraak, M.-J. (1988). Computer-assisted Cartographical Three-dimensional Imaging Techniques. Disertacni prace.

Delft University, Delft.

Monmonier, M. S. (1991). How to lie with maps (First Edition). University of Chicago Press.

Roth, R. E. (2012). Cartographic Interaction Primitives: Framework and Synthesis, The Cartographic Journal, 49:4,
376-395

Shepherd, I. D. (2008). Travails in the third dimension: a critical evaluation of three-dimensional geographical
visualization. In: Dodge, M., McDerby, M., Turner, M. (eds.) Geographic Visualization: Concepts, Tools and
Applications. pp. 199-222.

Stachon, Z., Kubicek, P., Herman, L. (2020). Virtual and Immersive Environments.The Geographic Information
Science & Technology Body of Knowledge (3rd Quarter 2020 Edition), John P. Wilson (ed.). Dostupné z:

https://gistbok.ucqis.org/bok-topics/virtual-and-immersive-environments

Terminologicky slovnik zemémeéfictvi a katastru nemovitosti. Dostupné z: http://ww.slovnikcuzk.eu/

w =
QN —

—

—


https://storymaps.arcgis.com/stories/85df1e904cbb49c8ad169be4bc927016
https://is.muni.cz/th/xaw2n/
https://gistbok.ucgis.org/bok-topics/virtual-and-immersive-environments
http://ww.slovnikcuzk.eu/

