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Stitching 3D data in MeshlLab




m 1 OO raytrix

(3) Files~ Cameras~ @ skin~

2 Refocus Total Focus

‘5

Turmi1

File Appendix: " Timestamp Image Counter

3

Srer—— = Export .ply files

Owvenwrite JPEG [*jpa) Maximum

o in RxLive

IE_' Sequence

'2: Trix

F- Basic Refocus — 1. GO to the EXpOrt tab

F- calibration Grid
F- Colored Depth Map
F- Gray Image

F- Multiview Image

Select a folder

2

F- Processed Image

F- RawImage .
3. Click Choose data to export
A

F- Total Focus

F- Depth Map
F- Raw Depth Map

. Select 3D Mesh (PLY) or 3D
;£ 3D Mesh (PLY) ° 1 I\/‘eSh (STL)

‘L 3D Mesh (5TL)
‘L. 3D Points (PCD)

B 35 Pobts 600 5. Click Close & Apply

L Calibration File
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(3) Filesv Cameras~  Export ® skin~ Help v

Refocus Total Focus B Multi View Depth Map B, Depth3D

D\ Auto Update

Turmo1 Far Plane

L
Collimation Plane “ —
File Appendix: v/ Timestamp Image Counter teartions ' ) X O r I e S
@ = *

+ Choose data to export ..

Equal Settings

Y o . 2 (] (]
3D Mesh (PLY) 1 LT E " v ~ B :
o : e Min. Correlation = 4
A > 2 s ; = 5 g
N

Extremum Curvature
Min. Std Deviation
Pixel Step

Patch Diameter
Patch Stride

Export a single image

* Depth Map Proces:

1. Click the Shnapshot symbol

Compl..
Iterations

Iteration Size

Filter Radius
Edge Smoothing F...
Noise Reduction F...

7 1. (optional) select specific frames to
7/ Auto Update export

Execution Time: 7215 ms Network ~ GeForce GTX780,v35 ~ 1184/3072 MB

2. Click the Recording symbol
3. Click the Play symbol
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| & MeshLab_64bit v1.3.3 - [Prajec

&| File |) Edit  Filters Render View Windows Tools F

") Mew Empty Project... Ctrl+M -_ E

' Open project... Ctrl+0 -
Append project to current...

@

Save Project Ctrl+5

Import .ply files

Close Project

in MeshLab
%  Export Mesh.. Ctrl+E
% Export Mesh As...
" Reload Alt+R
Reload All Ctrl+5hift+R 1 : Open
& Import Raster..
Sl 2. Select
B Savesnapshot
Recent Projects * 3 Clle
Recent Files r
Exit Ctrl+Q

LIGHT FIELD CAMERAS - RAYTRIX GMBH - 2015




B@E a@® M

LIGHT FIELD CAMERAS - RAYTRIX GMBH - 2015

Ol8 -« /B LN EE

Current Mesh: Turm01_20150810_163310545_0000000001_3D_Mesh.ply
Vertices: 494356 (17952490)
Faces: 979457 (35559601)

X X X

#l 16
= 17

w18

Turm01_20150810_163310545_0000000001_3D_Mesh.ply [

Turm01_20150810_163310545_0000000002_30_Mesh.ply
Turm01_20150810_163310545_00000000¢ D_Mesh.ply
Turm01_20150810_163310545_0000000004_3D_Mesh.ply
Turm01_20150810_163310545_00000000( D_Mesh.ply
Turm01_20150810_163310545_0000000006_30_Mesh.ply
Turm01_20150810_163310545_0000000007_3D_Mesh.ply
Turm01_20150810_163310545_0000000008_3D_Mesh.ply
Turm01_20150810_163310545_0000000009_3D_Mesh.ply
Turm01_20150810_163310545_0000000010_3D_Mesh.ply
Turm01_20150810_163310545_0000000011_30_Mesh.ply
Turm01_20150810_163310545_0000000012_3D_Mesh.ply
Turm01_20150810_163310545_0000000013_30_Mesh.ply
Turm01_20150810_163310545_0000000014_3D_Mesh.ply
Turm01_20150810_163310545_0000000015_3D_Mesh.ply
Turm01_20150810_163310545_0000000016_3D_Mesh.ply
Turm01_20150810_163310545_0000000017_3D_Mesh.ply
Turm01_20150810_163310545_0000000018_30_Mesh.ply
Turm01_20150810_163310545_0000000019_3D_Mesh.ply

Turm01_20150810_163310545_0000000020_3D_Mesh.ply

)
a[@

= 19 & :

OO raytrix

Import .ply files
in MeshLab

The imported .ply files will show
up on the right hand side.

This guide assumes that the .ply
files are not aligned and that the
camera positions are unknown.
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B ——
& File Edit |Filters | Render View Windows Tools Help

‘\‘1‘ ﬁ E Apply filter Ctrl+P

Show current filter script

Selection »
Cleaning and Repairing 4
Create New Mesh Layer 4

Remeshing, Simplification and Reconstruction 4
Polygonal and Quad Mesh 4

Color Creation-and-Pro:

optional) Apply

Smoothing, Fairing and Deformation » Craters Generation
Quality ivieasure and-Computations Y Depth Smooth

Normals, Curvatures and Orientation 4 Directionat-Geom.Pr

constrained t
Mesh Layer s Fractal Displacement along the vie

Raster Layer K Geometric Cylindrical Unwrap|
(filter_unsha

Iter

Depending on the depth
measurements noise it might be
helpful to smooth the data before
stitching it.

Range Map 2 Geometric Function

Point Set ¢ HC Laplacian Smooth

Sampling K Laplacian Smooth

Texture K Laplacian smooth (surface preserve)

Camera

MLS projection (APSS)

MLS projection (RIMLS)

Random vertex displacement
ScaleDependent Laplacian Smooth
Smooth Face Normals
Smooth Vertex Quality
Taubin Smooth

TwoStep Smooth
UnSharp Mask Color
UnSharp Mask Geometry
UnSharp Mask Normals
UnSharp Mask Quality
Vertex Linear Morphing

1. Select

2. Select

3. Select
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p@adr I@en cOH® -« 7/ Hx

L
Turm01_20150810_163310545_0000000001_30_Mesh.ply (] O l | O I I a
Turm01 2UTSUBT0-T330S450 WER Py vy 1|

Turm01_20150810_163310545_00000000¢ D_Mesh.ply
Turm01_20150810_163310545_0000000004_3D_Mesh.ply
Turm01_20150810_163310545_00000000( D_Mesh.ply
Turm01_20150810_163310545_0000000006_30_Mesh.ply
Turm01_20150810_163310545_0000000007_3D_Mesh.ply
Turm01_20150810_163310545_0000000008_3D_Mesh.ply
Turm01_20150810_163310545_0000000009_3D_Mesh.ply

TurmO01_20150810_163310545_0000000010_30_Mesh.ply (] m [ ]
Turm01_20150810_163310545_0000000011_3D_Mesh.ply 5

Turm01_20150810_163310545_0000000012_30_Mesh.ply (7 " [l I e r
Turm01_20150810_163310545_0000000013_3D_Mesh.ply (1) /7 1

Smoothing steps 5| TurmO01_20150810_163310545_0000000014_3D_Mesh.ply
Turm01_20150810_163310545_0000000015_3D_Mesh.ply

Smoothing steps. 3
[T Affect only selected faces | 15 Turm01_20150810_163310545_0000000016_3D_Mesh.ply
#! 16 Turm01_20150810_163310545_0000000017_3D_Mesh.ply

17 Turm01_20150810_163310545_0000000018_30_Mesh.ply (] 3 m A
1 18 Turm01_20150810_163310545_0000000019_3D_Mesh.ply 7 () 1 a S e e Ct t e a ta to W I C t e
7 19 Turm01_20150810_163310545_0000000020_3D_Mesh.ply

Default

2. Select a
between 3 to 5 and the
o ) direction 0 0 1.

3. Click
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Turmo1_20150810_163310545 0000000001 _3D_Mesh,
TUFTIUT 201308 10-103510543-0000000002_30_Mesh.
Turm01_20150810_163310545_0000000003_3D_Mesh.
TurmO1_20150810_163310545 0000000004 3D_Mesh.
TurmO1_20150810_163310545 0000000005 3D_Mesh.
Turm01_20150810_163310545_0000000006_3D_Mesh...
Turm01_20150810_163310545_0000000007_3D_Mesh...
Turm01_20150810_163310545_0000000008_3D_Mesh.
TurmO1_20150810_163310545 0000000009_3D_Mesh.
Turmo1_20150810_163310545_0000000010_3D_Mesh.
Turm01_20150810_163310545 0000000011 3D_Mesh...
Turmo1_20150810_163310545_0000000012_3D_Mesh...
Turm01_20150810_163310545 0000000013 _3D_Mesh.

Turm01_20150810_163310545 0000000014 _3D_Mesh.
Turm01,_20150810_163310545 0000000015 3D_Mesh.

|19 ] ] T ) ] ) ) ) ] ] [

H Param ICP Defaut
Glue Here Visile Meshes

( ‘Manual Rough Glueing ] ( Param Arc Creation

Point Based Glueing

I Glue Here esh

Show Bad Arc
Hide/Reveal Unglued esh

[¥] use False Colors

use

163310545.0000000017_3D_Mesh.ply *
63310545_0000000018_3D_Mesh.ply *
163310545_0000000019_3D_Mesh.ply *
63310545_0000000020_3D_Mesh.ply *
163310545_0000000021_3D_Mesh.ply *
163310545.0000000022_3D_Mesh.ply *
63310545_0000000023_3D_Mesh.ply *
163310545_0000000024_3D_Mesh.ply *
63310545_0000000025_3D_Mesh.ply *
163310545_0000000026_3D_Mesh.ply *
63310545_0000000027_3D_Mesh.ply *
163310545_0000000028_3D_Mesh.ply *
163310545_0000000029_3D_Mesh.ply *
63310545_0000000030_3D_Mesh.ply *
163310545_0000000031_3D_Mesh.ply *
63310545_0000000032_3D_Mesh.ply *
163310545_0000000033_3D_Mesh.ply *
63310545_0000000034_3D_Mesh.ply *
163310545_0000000035_3D_Mesh.ply *
[63310545,0000000035}D,Mesh,p\y &

m

i

142 vertices
h Snooth in 2

75 vertices
h Snooth
10 vertices

06 vertice
h Snooth 1

51 vertices

fh S 2
48 vertices
h Smooth in

FOV: 60 Current Mesh: Turm01_20150810_163310545_0000000036_3D_I App
FPS: 04 490)

Faces: 97

Applied filter Depth Smooth in
depth Smoothed 492944 vertices
lied filter oth i

95 vertices

Smooth
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Initial alignment

Click

Select the file you want to use

as reference

Click




(53 [163310545.0000000001.30_Mesh.ply * [

Turmot 20150610 165510343.00660006002.20_Mesh.
Turm01_20150810_163310545_0000000002_3D_Mesh.
6000000330 _Mesh.,
Turmo1_20150810_163310545_0000000004_3D_Mesh.
TurmO1_20150810_163310545 0000000005 3D_Mesh.
Turm01_20150810_163310545_0000000006_3D_Mesh...
Turm01_20150810_163310545_0000000007_3D_Mesh...
Turmo1_20150810_163310545_0000000008_3D_Mesh.
TurmO1_20150810_163310545 0000000009_3D_Mesh.
Turmo1_20150810_163310545_0000000010_3D_Mesh.
Turm01_20150810_163310545 0000000011 3D_Mesh...
Turm01_20150810_163310545_0000000012_3D_Mesh....
Turm01_20150810_163310545 0000000013 _3D_Mesh.

Turm01_20150810_163310545 0000000014 _3D_Mesh.
Turm01,_20150810_163310545 0000000015 3D_Mesh.

Unglue Hesh ] ( Param (CP Defaut

R

Glue Here Visible Meshes

ParamArc Creation

h Show Bad Arc
Setas Base Hesh J

Hide/Reveal Unglued esh

63310545_0000000002_3D_Mesh.ply *
163310545_0000000003_3D_Mesh.ply *
63310545_0000000004_3D_Mesh.ply *
163310545_0000000005_3D_Mesh.ply *
163310545_0000000006_3D_Mesh.ply *
63310545_0000000007_3D_Mesh.ply *
163310545_0000000008_3D_Mesh.ply *
63310545_0000000009_3D_Mesh.ply *
163310545_0000000010_3D_Mesh.ply *
63310545_0000000011_3D_Mesh.ply *
63310545_0000000012_3D_Mesh.ply *
163310545_0000000013_3D_Mesh.ply *
63310545_0000000014_3D_Mesh.ply *
163310545_0000000015_3D_Mesh.ply *
63310545_0000000016_3D_Mesh.ply *
163310545_0000000017_3D_Mesh.ply *
63310545_0000000018_3D_Mesh.ply *
63310545_0000000019_3D_Mesh.ply *
163310545.0000000020_3D_Mesh.ply *

m

[¥] use False Colors
[use

FOV: 60 Current Mesh: Turm01_20150810_163310545_0000000001_3D_f
FPS: 32 494356 (17952490)

142 vertices
h Snooth in 2

75 vertices
bh Snooth
10 vertices

06 vertice
h Snooth 1

51 vertices

fh S 2
48 vertices
h Smooth in

Applied filter Depth Smooth in
depth Smoothed 492944 vertices
Applied filter oth i

95 vertices

Smooth
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Initial alignment

1. Uncheck the visibility of all
data sets except the reference
and the first data to stitch

Select the data to stitch

Click
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Initial alignment

1. Select a point in the left image
then mark the same point on
the right. Repeat this until you
have marked at least 4 points.

2. Click OK
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4

Turm01_20150810_163310545_0000000001_3D_Mesh
TurmO1_20150810_163310545 0000000002 3D_Mesh.
Turm01_20150810_163310545_0000000003_3D_Mesh
Turm01_20150810_163310545_0000000004_3D_Mesh
Turm01_20150810_163310545_0000000005_3D_Mesh
TurmO1_20150810_163310545_0000000006_3D_Mesh
Turm01_20150810_163310545_0000000007_3D_Mesh
Turm01_20150810_163310545_0000000008_3D_Mesh
TurmO1._20150810_163310545_0000000009_3D_Mesh
TurmO1_20150810_163310545 0000000010_3D_Mesh
Turm01_20150810_163310545 0000000011 _3D_Mesh

L L] [ ]
Turm01_20150810_163310545_0000000012_3D_Mesh.
Turmo1_20150810_163310545_0000000013_3D_Mesh,
TurmO1_20150810_163310545_0000000014_3D_Mesh.

YL}

giujialiufiuliu)iv

L

L

. Turm 1C LS
Unglue Wesh ] Param CP Default |

Param Arc Creation

T The two data sets should be

Hide/Reveal Unglued Wesh

[] use False Colors

I roughly aligned now. If not repeat
the previous step.

F Ttex Depth
depth Smoothed 432944 v
Current Mesh: Turm01_20150810_163310545_000000000208D_Ri8h.pig.00 -0.82 plied filter th

Vertices: 492591 (17952490) 000 "089 017 37262

Faces: 975057 (35559601) Gl

Started M
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B@aE 1 Q@P N E®H:

4
TurmO1._20150810_163310545_0000000001_3D_Mesh.ply
Turm01_20150810_163310545 0000000002 3D_Mesh.ply
Turm01_20150810_163310545_0000000003_3D_Mesh.ply
Turm01_20150810_163310545_0000000004_3D_Mesh.ply
Turmo1_20150810_1¢

Turm01_20150810_163310545_0000000008_3D_Mesh.ply
310545.0000000009_3D_Mesh.ply

2 ¥ ° ° °
Turm01_20150810_163310545_0000000011_3D_Mesh.ply
< o - s n I I I n m n
Turmo1_20150810_163310545_0000000013_3D_Mesh.ply
TurmO1_20150810_163310545.0000000014_3D_Mesh ply
1 TurmO1_20150810_163 15_3D_Mesh,ply

e s —
Glue Here Visile leshes ] Param (CP Cu

][] 8] ] 8] ] )@

Param Arc Creation

_— Repeat the steps from slide 9 until

—— all data sets are roughly aligned.

splied filter Depth Smooth 1
noothed 492944 v
Current Mesh: Turm01_20150810_163310545_000000003658D_Régh.pig.01 -20.63 £ilt th
Vertices: 492944 (17952490) 012 089 -007-168.17

Faces: 976360 (35559601) o onge il (o
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& File Eat Fitrs Render View Windows Tools Help

XY e v e Bul Ee] - K

Project_1

Align Tool

4
TurmO1._20150810_163310545_0000000001_3D_Mesh.ply
Turm01_20150810_163310545 0000000002 3D_Mesh.ply
Turm01_20150810_163310545_0000000003_3D_Mesh.ply
Turm01_20150810_163310545_0000000004_3D_Mesh.ply
Turmo1_20150810_1¢

Turm01_20150810_163310545_0000000008_3D_Mesh.ply
310545.0000000009_3D_Mesh.ply

2 L
Turm01_20150810_163310545_0000000011_3D_Mesh.ply
< o - s I n m n
Turmo1_20150810_163310545_0000000013_3D_Mesh.ply
TurmO1_20150810_163310545.0000000014_3D_Mesh ply
1 TurmO1_20150810_163 15_3D_Mesh,ply

e s —
Glue Here Visile leshes ] Param (CP Cu

][] ] ] 8] [©

Param Arc Creation

e 1. Click for precise
=Tl alignment via icp algorithm

27 Aligned AvgErr dd=13.

i e 2. You can now run additional
filters on the stitched data or
o export it by clicking File then
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