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VRGS software and Data set

» 18 Virtual desktops using VMware-Horizon Client

e client: https://vlab.vdi.ict.unipd.it/; user and password are thecsame
of your SSO.

« VRGS floating license code: GN4H-Y5ST-4UEK-DXVR
« Data sets: M_Merlo_quarry_base_data.zip in in EA\GEO\2G_22

* Your Own Laptop:

* VRGS Installer at: https://apps.vrgeoscience.com/index.html
* VRGS floating license code: GN4H-Y5ST-4UEK-DXVR Moodle
« Data Sets for : M_Merlo_quarry_base_data.zip in Moodle
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https://vlab.vdi.ict.unipd.it/
https://apps.vrgeoscience.com/index.html

Practical activity sequence

* Importing DOM Meshes in VRGS

* Introduction to VRGS

* Joint attitude measurements on DOMs

* Importing Clino field move data in VRGS

 Comparison between field data and data extracted from DOMs
* Exporting data measurements from VRGS to Stereonet

* Visualizing data in Stereonet

* Importing DOM clouds in VRGS

* Clouds Tensor Anlysis



Importing Meshes

* Import

. obj or. ply

. @ @ @ v ¥ Virtual Reality Geological Studio - Merlo_Excercise - &
“ Home Edit Interpretations Moadelling
- [ ra . . s
S B @ Q AR I o I S 0 ele e
Move View Navigation Target Collision Location Project Windows  Saveas Full Ortho Record Copy O € W = Recycle Help tiUser Connect | C License
v From >~ v Zoom Controller - Detection Services = Explorer~ v Interpret ~ Screen Camera AVI Screen o - HMD Status™
Navigation Windows Options Help VR Update
Data v 3 X M Merlo_Excercise X ¥  Prope A d
—— ] N
Point Clouds Property Value
IDI Scan Positions UnELLEy U Edies
Bounding... [2
@ Phatagraphs BBox Tex.. C! 1.000000
ég Satellite Images LOD Dist 2 5000.000000
Tiepoint 2 1.000000
N
2 L] |5 Tranauar Meshes Minimum .. 2 0.000000
New
EE Tile € Wireframe [2
— Group Displaye 20
> U [E tog Displ 0
) Ungroup isplaye.. [Z
4] Grol Use Com... [}
Export 1
5 HH Grot por SDF Cuto.. [ 50
= Emot 1 Use Light.. [2
E> leb ~ EMPWES Fixed Col.. [J
(= wu e et Fiter Bac... [
Primatives Backgrou.. 7 ] 000000
TE' Bill: o
ﬂﬁ Scale Bars
@VRGS Earth
[II] Ortho Panels
Properties JNeGETeeS
Messages
Error Writing project preferences: C\Users\massmat35778\Documents\VRGS_analysis\Vrgs_projects\Merlo_Excercise Data\ProjectPrefs vrprf
Disk Info: Capacity - 1628434432
Disk Info: Available : 1605142848
Writing project
Writing database...
Opened DB : C:\Users\massmat35778\Documents\VRGS_analysis\Vrgs_projects\Merlo_Excercise Data\DATABASES\SQLDBv4.db
S0L error: no such table: object
SQAL Command UPDATE object SET status=1where type =5
Write project data completed at 19:33:26

Interpretations  Collections
Ready

£ Type here to search

Project saved.19:33:26

‘ 50°F Partly sunny




Joint measurements on DOM mesh

[ ] BO-- Virtual Reality Geological Studio - Merlo_Excercise - & x

Home Edit Interpretations Modelling -

-~ 3 i - R i & Multimedi ¥ Lir
‘3’ W Lock Rotation Centre |unknown - [l K g Mode ? N (*) @ E ﬂﬂ\flﬂua! Scale [I] Cross Section EgB Multimedia  [J Orthopanel fSketch E Line

> m

& Target Zoom Y 0D < Q Waypoint  © Label @ Weblink & Sample Rcolourv O cirde
Move View p Unknown ~ | Horizon Dip Digi! Digitise Geo Measure .
v Fromv | Auto Properties ¥ Cleavage Mode Azimuth~ F Polyline ~ Polygon~ '@- 0 & Vertical v [24] Billboard GCP v @_ Tape Measure ZSIZE 0.10 11 Rectangle
Navigation Active Descriptor X Dip-Azimuth 3 Points Sedimentology Edit Annotations

Interpretations

s
aM ?Orientation
™ \ Orientation_0
™ \OIientaﬁon_O
O l'1‘*'[St:an Lines
"] A\ PalaeocurrentNew
() E Log Elements

O &Measulemems
> [ pPolylines

L] k Faults

(] B} FiightPath

| Surfaces

O EGeopolygon

O §Zone

O m Sections

O psketch Layers

Merlo_Excercise X Dip-Azimuth N Points Charts v 3 X

@ O

Dip-Azimuth 1 Point
Dip-Azimuth Area

wisa .

j ‘.(,

Properties [HOQERY

Messages

Using Material : Mesh2

OBJ importing f

Mesh Mesh.obj loaded. 913252 Vertices. 1825121 triangles

Building textures for: Mesh (1 of 3)

Building textures for: Mesh1 (2 of 3)

Building textures for: Mesh2 (3 of 3)

Building textures completed

FPS: :142.857143

Task CompleteCLoudPLY
Interpretations el NS EIE] FPS: :1.785714

x=852.919250 y=385.. 70.619 :]
ISSPM ey
Us  4/3/2022
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Importing Field Data and grouping Field data
and DOM measurements

‘ Open

“ v

@ OneDrive

= This PC

B 3D Objects
I Desktop
Documents
¥ Downloads
D Music

&= Pictures
i Videos
£905(C)

¥ Network

> This PC > Documents > VRGS_analysis > M_Merlo_quarry_base data > Field measurements

Organize ~ New folder

A

File name;

Name

image
line
localities

note

plane

stratcolumn

Date modified
3/29/2022 717
3/29/2022 717
3/29/2022 7:17
3/29/2022 7:17
3/29/2022 7:17
3/29/2022 717

M
M
M
M
M

PM

Type

Microsoft Excel
Microsoft Excel
Microsoft Excel
Microsoft Excel
Microsoft Excel
Microsoft Excel

TKB
1KB
1KB
TKB

15KB

TKB

3] O Search Field measurements

o e

Planes ("name”xyzd,a) (.csv) ~

Planes ("name” xy,z,d,a) (“.csv)
Lines ("name”xy,zd.a) (*.csv)

[dmove CSV Lines(*.csv)

e BRRO® - Virtual Reality Geological Studio - Monte_merloll &

- X
Home  Edit  Interpretations  Modeliing s

<2 M Lock Rotation Centre Zlunknown  ~ || Fackes ¥ Bedding Mode ? k E 2‘ N Iz E 9 A0 Virtual Scale [Tf] Cross Section g8 Multimedia [ Orthopanel » £ Sketch IX tine
Y @ Target Zoom % Fractures Mode e A 00 % Q Waypoint  © Label @ Weblink & Sample Bcolourv O Circe
Move  View & |unknown | Horizon Dip  Digitse Digitise Geo Measure )
g From™~ | 83 Auto Properties ¥ Cleavage Mode Azimuth™ Fault~ Polyline™ Polygonv @ ©) &  Verticalv @) Billboard Gep v @._ Tape Measure Psize 0.10 I Rectangle
Navigation Active Descriptor Structure Sedimentology ~ Edit Annotations

Interpretations v R X x

4 |V : Orientation
3 <~‘ Anna Site 1
b X Anna site 2
»- [ X Orientation Group.

Lﬁf ScanLines

A\ PalaeocurrentNew

= LogElements

4 yMessuremems
b L pmyunes
[ }\_Fauhs
£} FiightPath

Surfaces

I cecpayeon

= Zzone
(I sections
& sketenLayers

il @ L

Properties [KGEIES
Messages

Reading Data 2 of 2: C:\U 778\D ._merloll Data\Mesh.obj_0.in
Opened DB: C:\L 81D _merloll Data\DATABASES\SQLDBv4.db
Opened DB C:\L 778\D X i _merloll Data\DAT. QLDBv4.db
proj_create: unrecognized format/ unknown name

proj_create: unrecognized format/ unknown name

Cannotinstantiate source_crs

Objects Read from database =: 60

Proj Version: :9.0.0

Proj URLfordalumi ds hi Jlcdn iro oi ——
Interpretations [ReETSNsEIE) Task CompleteMesh.ob) v
71920 y=377.999992 2=74.520793 ]

ENG 10:12PM
s a2 H

P Type here to search ¢ T w ) b Jg
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Field data vs DOM measurements

. @ @ @ ~F Stereonet Virtual Reality Geological Studio - Stereonet Window -

Home Edit Interpretations Modelling Stereonet

x Q Q Planes Statistics @) Contours Log Scale T Rectangle (I sector Show Rose
Means | Solid Fill Invert Scale O Ellipse W, Hide Unselected Strike Values

Zoom Zoom Zoom

To Fit In Out Vectors II Polyline
Panell Display Contours Select From Poles Rose Diagram
Interpretations v O X nte_merloll Stereonet Window X v

4 [V . Orientation

b [v] :“ Anna Site 1
4 :* Anna Site 2

B [¥] :“ Orientation Group

LT‘T ScanLines ‘ -

AN\ PalasocurrentNew

E Log Elements I
b &Measuremems |
I pPolylmes ’
k Faults | | )
Lo Fiight Path ) ‘

Surfaces

E Geopolygon

— Zone
Dn Sections
p Sketch Layers

Properties [SQEls

Opened DB : C:\Users\massmat95778\Documents\VRGS_analysis\Vrgs_projectsiMerlo\Monte_merloll Data\DATABASES\SQLDBv4.db
Opened DB : C:\Users\massmat35778\Documents\VRGS_analysis\Vrgs_projectsiMerloiMonte_merloll Data\DATABASES\SQLDBv4.db
proj_create: unrecognized format/ unknown name

proj_create: unrecognized format / unknown name

Cannotinstantiate source_crs

Objects Read from database =: 60

Proj Version: :9.0.0
Proj URL for datum grids : - https:/fcdn.proj.org
Task CompleteMesh.ob

Interpretations [Nl EENREE]

10:39 PM
4/3/2022
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E

‘ Export Geoobjects Dialog

T » ThisPC » Documents > VRGS_analysis * M_Merlo_quarry_base_data > Field measurements
Organize New folder
XPOrt to stereone el
M 3D Objects 3/29/2022 717 PM Microsoft Exce
I Desktop 3/29/2022 717 PM Microsoft Exce
Iﬁ B s localities 3/29/2022 717 PM Microsoft Excel
$ Downloads note 3/29/2022 717 PM Microsoft Excel
b Musi plane 3/29/2022 717 PM Microsoft Exce!
usic

stratcolumn 3/29/2022 .17 PM Microsoft Excel
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E Videas
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®DEO - Virtual Reality Geological Studio - Monte_merloll File name:
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Move  View W nknoun -~ R jp  Digitse Digitise Geo Measure )
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~ Hide Folders
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23
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b0 X Amnasite 1
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v orientation Group
Ht scantines
A\ PalaeocurrentNew

= LogElements

4 & Measurements
3 p Polylines
C X Faults
£ Flight Path
Surfaces
I ceopolygon

[T sections
p Sketch Layers

[QIEHSEENRREY Collections  Data

Properties

Messages

Reading Data 2 of 2: C:\L
Opened DB : C:\L 8\D
Opened DB: C:\L 78\D:
proj_create: unrecognized format/ unknown name
proj_create: unrecognized format/ unknown name
Cannotinstantiate source_crs

Objects Read from database =: 60

Proj Version: :9.0.0

78\D :_merloll Data\Mesh.obj_0tin
>_: _| :_merloll Data\DATABASES\SQLDBv4.db

:_merloll Data\DATABASES\SQLDBv4.db

| —

10:12 PM
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1KB
1KB
1KB
1KB
15KB
1KB

9]

X

/0 Search Field measurements

~
Orientation Group ~
Stereonet M
Comma Separated Values (csv)
xml (ascii)
lison (ascii)

Geodatabase (gdb)

B untitled 0

File Edit Data Calculations Plot View Window Help

Plot

3D View Details

7

Dataset Name

Orientation Group_from VR...

New Dataset ~

3 Strike

1 3008

2 175.2

[ 2 116.2
[ 4 196.7
[4 5 031.1
[ 6 1104
17 162.7
‘Analysis of 13 planes from file 'Orientation Group_from VRGS.txt' [ 8 289.2
[ 9 160.5
[ 10 1236
[ 11 0233
[ 12 1524
[ 13 095.7

Add Datum

Dip
89.7
80.0
85.5
89.9
844
89.6
80.3
84.9
874

87.3
89.5
86.9

- O X
Type Format
Planes i AZ v
Delete
Label

Delete



Importing Clouds

. @ @ ® v ¥ Virtual Reality Geological Studio : Merlo_Excercise

Home Edit Interpretations Modelling .

I
th
X

cB M@ B 20 @[eres ©
: @ « - { o+ zs0
Move View Mavigation Target G Collision Location Project  Windows Save as Full Ortho Record Copy o € W g Recyce Help MultiUser Connect | Do oad License
- From >~ y Zoom Controller - Detection Services  Explorer™ v Interpret  Screen Camera AVI Screen o - HMD Status™
MNavigation Windows Options Help VR Update
Data + I X Merlo_Excercise X

* Import kS i @ L= D

Pointi™
p Iy i Ju sean i
. Group
@ Bheio Ungroup
ég Satell

<2 Import ltem

p ’& Triang Import Folder
EE Tiled Export

[ _': Logs Remove Unlinke

EQJ Wayp Empty List
b HH Samp Batch Import

Artificial Data
QLabe\

@ Multimedia

TE Billboards
%B Scale Bars
@ VRGS Earth
E[I] QOrtho Panels

[ESISEi=l Charts

Messages * I x

Project Folder: C:\Users\massmat35778\Documents\WVRGS_analysis\Vrgs_projects\Merlo_Excercise Data

Reading Data 1 of 1: C\Users\massmat95778\Documents\VRGS_analysis\Vrgs_projects\Merlo_Excercise Data\CLoudPLY_0.pcl
Opened DB : C\Users\massmat95778\Documents\VRGS_analysis\\Vrgs_projectsiMerlo_Excercise Data\DATABASES\SQLDBv4.db
Opened DB : C\Users\massmat95778\Documents\WVRGS_analysis\Vrgs_projects\Merlo_Excercise Data\DATABASES\SQLDEv4.db
proj_create: unrecognized format / unknown name

proj_create: unrecognized format [ unknown name

Cannotinstantiate source_crs

Objects Read from database =:3

Interpretations  Collections Pro) URL for datum

R e

4 = ENG  T49PM
R Type here to search E ‘ 7°F Partly sunny i T 4/3/2022 o



Tensor analysis

e BRA - Virtual Reality Geological Studio - Merlo_Excercise - 8 x
m Home Edit Interpretations Modelling
PEE@ Qaa «~ MEH B 20 @0e+2e BO 2@ OO
Move View Navigation Target Game  Colision Location — Project Windows —Saveas Ful ~ Ortho Record Copy [ ¢ ) | Reyde Help User Connect | Download License
rom ¥ oom Controller -~ Detection Services ~ Explorerv - Interpret  Screen Camera AVl  Screen 2 D Update  Status
Navigation Windows Options Help VR Update Tensor’ Analysis ><
Data v 3 X Merlo_Excercise X

4 |V Point Clouds = Sphere 0'25
[ CloudPLY
o Go to R
4 7] 38 Awib | K MNearest Neighbours |0
eooy
Output
coey
deo Look Through
o [¥ Minimum Moment of Inertia |+ Dip [w Azimuth
End Process Check Pt”
eoe
Y huributes > Tensor Analysis [v Colinearity [v Coplanarity
hAS R Machine Learning > Range [ y
o] » El [IN] P A\ WA\ :
secHEE O fevation [1IN]f . \ v [+ Eigen Values [v Number of Values Used
eoed False Color > Laser Spot Size N || | N| \
Convert Coordinates » Distance to Closest Point “ NJ|| ) (‘
o R et Al Vet Greyscale from RGB [ g\‘\“ [l “‘ = Y
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7] eeely  Reload Original ) I\ : [ [ [ [ [
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E
IDI Scan Positic s
@ Photographs ELL :
Debug Points per 6855 Memory |0 GB
é; Satellite Ima B
ilters
4 Triangular Meshes
@° Mesh Attributes
OK Cancel
b 2] Mesh.obj

B8 Tiled Model
_‘: Logs

o Weypoins

v [ BY sample Points

E) Labels

Properties [HSIERS

Messages

Using Material : Mesh1
OB.J importing freeresrsrsssssssssssssssss
Using Material : Mesh2
OB mporting frerresrisssssssssssssssssssssssss 33
Mesh Mesh.obj loaded. 913252 Vertices, 1825121 triangles

30

@ Multimedia Building textures for : Mesh (1 of 3)
Building textures for: Mesh1 (2 of 3)
18 sitboards Building textures for* Mesh2 (3 of 3)

Building textures completed
Interpretations  Collections FP 42.857143 2
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Moment of inertia

o)

Fernandez 2005, JSG

Baek and Kim, 2015, Nat. Haz. and Earth Syst. Sci,

M

’/ ~

@ A
/

0001 @

)
19
[/

Eigenvalue A 3 and eigenvector v3 correspond

to the orientation with the minimum density
vectors and maximum moment o inertia, and
therefore the pole to the best-fit plane of a
girdle distribution.

M=In (A1/13)

K=In (A1/A2) / In (A2/A3)

AA 2021-2022

of

—

(b) (c)
0 M a K
1° 7.81 180° | 3.1x10™
2° 6.42 150° | 2.9x10™
3¢ 5.61 120° | 0.10
4° 5.03 90° 0.21
50 4.59 75° 0.28
6° 4.22 60° 0.38
7° 3.91 45° 0.52
8° 3.64 30° 0.76
9° 3.40 15° 1.33
10° 3.18
15° 2.35
Fernandez 2005, JSG
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Dip and Azimuth

Virtual Reaiity Geological Studio - Merlo_Bxcercise
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Coplanarity and Curvature
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