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MOTIVACIA PREDNASKY

® RieSeny vyskumny projekt ,Nové metddy priestorového
modelovania s pouzitim laserového skenovania a 3D-
GIS® (APVV-0]1 spatial3D.science.upjs. |

sk
New methods of spatial modeling
with laser scannM
SPATIAL3D

SPATIAL3D PROJECT PEOPLE RESULTS

m Objektom je krasova krajina s vysokou mierou
horizontalnych aj vertikalnych viazieb,

®m Silickd planina, jaskyna Domica a okolie

m Hofierka, Hochmuth, Sedlak, Gallay, Kanuk, Barabas,
Gessert



SILICKA PLANINA, SLOVENSKY

tzemie leteckého
laserového
skenovania

snimka Sentinel
2A 7.sept. 2016j




LETECKE LASEROVE SKENOVANIE

HOFIERKA, J., GALLAY, M., KANUK, J., SASAK, J. (2017). Modelling Karst Landscape
with Massive Airborne and Terrestrial Laser Scanning Data. In: Ivan, I., Singleton, A.,
Horak, J., Inspektor, T. (eds.) The Rise of Big Spatial Data, Lecture Notes in
(reoinformation and Cartography, Springer International Publishing, 1-14.




POZEMNE LASEROVE SKENOVANIE

JASKYNE DOMICA

GALLAY, M., KANUK, J., HOCHMUTH, Z., MENEELY, J., HOFIERKA, J.,
SEDLAK, V. (2015): Large—scale and high—-resolution 3-D cave mapping by
terrestrial laser scanning: a case study of the Domica Cave, Slovakia.
International Journal of Sneleolnov. 44(3). 277 —291.
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METODIKA MODELOVANIA POVRCHU JASKYNE

3D POVRCH - 2D RASTRE

m Rozdelenie mracna 3D bodov na subor najvyssSich bodov a
najnizsich bodov pre istt plochu (bunka rastra DMR)

" UmoZiiuje pouzit tradi¢ny bivariaény pristup (rasterovy

DMR)

= Lundberg & McFarlane (2012), McFarlane et al. (20 ¢= f(Xx,y)
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METODIKA MODELOVANIA POVRCHU JASKYNE

3D POVRCH - 3D TROJUHOLNIKOVE
SIETE

= Polyhedrické siete (v podstate 3D
TIN) s definovanymi normalovymi
vektormi
= Roncat et al. (2011), Jaillet et al.
(2013), Cosso et al. (2014),

Hoffmeister et al. (2015), Silvestre et
al. (2015), Gallay et al. (2015, 2016)

m Skuto¢ny model 3D povrchu

= Aj pre 3D povrch moZno odvodit
morfometrciké parametre podobne
ak pre DMR na baze 2D rastra

= gradient, krivost, tiefiovanie, drsnost

® Mozné v softvéry pre tvrobu 3D
grafiky

= Meshlab, Cloud Compare, Blender,
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METODIKA MODELOVANIA POVRCHU

JASKYNE
3D POVRCH - 2D RASTRE

GALLAY, M., HOCHMUTH, Z., KANUK, J., HOFIERKA, J.
(2016). Geomorphometric analysis of cave ceiling channels mapped with 3D
terrestrial laser scanning, Hydrolology and Earth System Sciences, 20, 1827—
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VYHODY 3D MODELU OPROTI 2D RASTRU

Anastomosing half-tubes
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VYHODY 3D MODELU OPROTI 2D

RASTRU
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MODELOVANIE 3D POVRCHU: POSTUP
PRACE

/ber dat

« Skenovanie,
registracia skenov,
redukcia mracna
bodov (rozostup 5

Suradnicové
priradenie

SJTSK a BPV

* Banské geodetické

zameranie r. 1976,
GNSS r. 2014

Export mracna
bodov s normalami

Tvorba 3D mesh

* Poisson surface
reconstruction,
octree depth 12

Analyza 3D
povrchu

e priemerné krivost,
ambient occlusion




CO DALEJ S

Motivaci

VYSLEDKAMI? I -
AKO ICH prednask
PREZENTOVAT? I




CIEL VYSKUMU: 3D WEB PRE

DOMICU

" Vytvorif uZitoény nastroj, ktory umozni inym odbornikom
pracovat s 3D modelom jaskyne Domica, a tak posunut
,veslo® dalej.
= meranie vzdialenosti v ramci jaskyne a vzhiadom na terén nad

nou,
= uré¢ovanie 3D stradnic
= tvorba vertikdlnych a horizontalnych rezov
= zobrazovanie roznych 3D morfometrickych parametrov povrchu



3DHOP: PREZENTACNY NASTROJ 3D

MODELOV

e uZitoény nastroj pre zdielanie modelov vo vysokom
rozliSeni

« primarne pre oblast kultarneho dedi¢stva, archeolbgia
e vytvoreny v jazyku JavaScript
e zalozeny na kniznici WebGL a protokole HTMLbH

e umoznuje volné zobrazovanie a interakciu vo webovom

——-~2’ladacl bez potrebv instalovania doolnkov (plug=1n)
: 3DHOP: 3D Heritage Online Presenter

LIMP

EGRAPHICS
Marco PotenzianiMalleo Dellepiane, Massimiliano Corsini,
Federico Ponchio, Roberto-Stopigno

Visual Computing Lab, ISTI CNR, Pisa, Italy

Web-based visualization for 3D data in archaeology: The ADS 3D viewer

Fabrizio Galeazzi* @ Matteo Dellepiane °, Michael Charno 2,

SCIENCE 1 i a gy b
Renor: Julian Richards #, RobeTto-Seoprgno

* Archaeology Data Service, University of York, UK
® Visual Computing Lab, ISTI - CNR, Pisa, Italy




JEDNODUCHA PREZENTACIA 3D MODELU
DOMICA

GALLAY, M., HOCHMUTH, Z., KANUK, J., HOFIERKA, J.

(2016). Geomorphometric analysis of cave ceiling channels mapped with 3D

terrestrial laser scanning, Hydrolology and Farth System Sciences, 20, 1827~
: 4 . d.science.upjs.sk/3dhop/SPATIAL3D/index_domica 10:10_od13.htm ————

Ned @ Web Gallay : GMaps Q GTranslate === SHMU sciencedirect [ Gmail UPJS &% CSOB i; VUBIB @ WoS 9 EBSCO

nexus wBE 9 3 A | =
Web of Science [v.5.18... Cﬁ] UGE @ Scopus - Document se...

Measured length:
62.096
The 3D digital surface model of the Domica Cave in Slovak Karst generated from terrestrial laser Attitude i |
scanning data in the Meshlab software with the Poisson Surface Reconstruction method and the tiude nmeties a.s.
octree-depth of 14. The 3D mesh contains over 3.13 million of vertices. It was further processed T, P
with the NEXUS software and visualized via the 3DHOP web interface (Potenziani et al., 2015).
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' Research project Please cite as: Gallay, M., Hochmuth, Z., Kanuk, J., and Hofierka, J.: Geomorphometric
APVV-0176-12 by the analysis of cave ceiling channels mapped with 3D terrestrial laser scanning, Hydrol. Earth
( Institute of Geography Syst. Sci. Discuss., doi:10.5194/hess-2016-74, in review, 2016
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POSTUP PRACE

Priprava dat pre Tvorba webového rozhrania
publikovanie na webe 3DHOP

 Export 3D modelu vo formate e Navrh funkcionality
PLY * Tvorba nastrojov

 Konverzia 3D modelu do forméatu * Marco Callieri, Visual Computing
NEXUS Lab, Pisa, ITA

« Kompriméacia dat vo formate

Publikovanie na webe




PRIPRAVA 3D MODELU PRE 3DHOP

® 3D model vo formate PLY
m Konverzia z PLY do NEXUS

m NEXUS - format uskladnujitci 3D model vo viacerych
rozliSovacich arovniach

" Podporuje efektivne interaktivne prekresiovanie
datovo—-masivnych 3D modelov a ich hladké online
streamovanie

® 3D model je segmentovany do mensSich jednotiek
(kusov), ktoré st pouZivané podia toho, ¢o uZivatel
prave zobrazuje a prenasaju sa cez internet, iba ked je
to potrebné.

m Vysledkom je pruznéa interakcia s 3D modelmi a
efektivne pouzivanie kapacity siete



FUNKCIONALITA:

INTERAKTIVNE PREPINANIE

ZLOBRAZOVANIE
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FUNKCIONALITA:
OVLADANIE VLASTNOSTI MODELU
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FUNKCIONALITA:

VERTIKALNE REZY
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FUNKCIONALITA:

HORIZONTALNE REZY
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FUNKCIONALITA:

POMOCNA MRIEZKA
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FUNKCIONALITA:

MERANIE VZDIALENOSTI
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FUNKCIONALITA:

DOPYTY NA 3D SURADNICE

. "= = |-E
Yy \
- e eritage Onli... % | ject Types — QgisZthre., *
I/ ¥ 3DHOP - 3D Heritage Onli \[E] Object T: is2th +
€ ) ) | vegiisti.cnrit/varie/cave C || Q Search wB 9 & & § =
}tij. Most Visited @ Web Gallay *® GMaps B GTranslate = SHMU | sciencedirect M Gmail ©! UPJS &% CSOR | VUBIB @ WoS (3 EBSCO | ' Web of Science [v.5.18... (5 UGE @ Scopus - Document se...
T — = —— ey :_ — w e —— —

Pos: 5.8W 28.9S |

f} Altitude: 333

| PICKPOINT
[ -22.06, 30.32
350.98 ]

LIGH | GROUND GRID | SECTIONS | COLORING : --VIEWS--

Bound ¥ Height v ’M | lLM”

¥l show grid ] ’-22 : E ’ |’ ’

Absolute v ’

322 =

B I s s & [omon ]| [[som)
’ |28.9 < ”E Max: 348 = \

|
QO - —— .




ZHRNUTIE: PRECO 3DWEB A

3DHOP?

m Spristupnenie 3D modelov vo vysokom rozliSeni

m sprostredkovanie vedeckych vysledkov vo vyucbe, pre
odbornikov z inych oblasti/GIS—-neSpecialistov,
verejnost

m 3DHOP umoziiuje nielen vizualizaciu, ale aj analyzu ako
meranie, tvorbu rezov, zistovanie polohy bodov

® Jednoduch4i tvorba, dostg==danas!
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BUDUCE SMEROVANIE

 RozSirenie nastroja o prezentacia c¢asti jaskyne v eSte vySSom
priestorovom rozliSeni

« P S PR IR PR PR

CALLIERI, M., GALLAY, M. Interactive 3D web interface for
analysis of complex geomorphological systems. Computers &
Geosciences. (manuscrip in preparation)
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INTERAKTIVNA GEOVIZUALIZACIA A
PUBLIKOVANIE 3D MODELOV KRAJINY NA
INTERNETE

HTTP://GEOGRAFIA.SCIENCE.UPJS.SK
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