Registracija parcijalnih segmenata primenom
Meshlab softvera
-Vezbe-

3D digitalizacija objekata



UuvoD

MeshLab je open source sistem za procesiranje i obradu 3D poligonalnih mreza.
Ovaj softver nudi razne alate za izmenu, Cis¢enje, inspekciju, renderovanje, kreiranje teksture i
konverziju 3D poligonalnih mreza.

Takode nudi opcije za obradu ,sirovih” rezultata dobijenih na nekim od uredaja za 3D digitalizaciju, kao i
pripremu poligonalnog 3D modela za 3D Stampu.
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Osnovna navigacija u Meshlab-u:

. Levi klik + pomeranje misa: rotiranje oko centra sfere (trackball)

. TOCKki€¢ miSa: zumiranje

. Klik na tocCki¢ misa + pomeranje misa: translacija u ravni monitora (pan)
. Shift + toCki¢ misa: promena perspektive

. Dupli klik na specificnu tacku modela: postavljanje taCke u centar sfere
. Alt + Enter: ulazak u ,full screen® rezim

. Ctrl + Shift + levi klik + pomeranje: promena pravca osvetljavanja 3D modela



Registracija i kreiranje finalnog 3D modela u Meshlab-u:

1. Ucitavanje parcijalnih segmenata pomodéu opcije: File/Import Mesh

Meshlab 2016.12 -

&| File | Edit  Filters  Render View ‘Windows

Meww Ernphy Project.., Crl +M
£ Open project.., Crl +0
Append project to current..,
% Save Project As.. Ctrl+5
Close Project Al knowen formats (% 3ds *.ply” -
= Al knowen formats ©*.3ds *.ply *stl *.obj *.qobj *.off *.pt * i * bre *.dae *.ctm *pts *apts *ooz *.pdb Yt *asc Ybd Yedd *odde el
& |Import Mesh.. Ctrl+1 3D-Studio File Farmat {*3ds)
% Export Mesh,., Cel +F Stanford Palygon File Farmat [ *.ply)
STL File Farmat { *.sth
% Export bdesh s, Ctrl+Shift+E &lias Wavefront Object { *.obj)
- Quad Object (*.qahj)
" Reload Alt+R Object File Format { *.aff)
Reload All Ctrl +Shift+R PTX File Format (*.pt)

WCG Durnp File Format {¥osmi)

Breuckrmann File Farmat { *.bre)

Collada File Farmat { *.dae)

OpenCTh compressed format (¥ ctimn)

Expe's point set (hinand (*.pts)

Expe's point set (ascii) {*.apts)

Recent Projects 4 32 Point Claud fwith arwithout normal) { *oge)
Protein Data Bank (*.pdhb)

TRI (photograrmmetric reconstructions) {*tri)
) AEC (ascii triplets of points) | *.a:c0)

Exit Cirl+0 THT (Generic ASCI point list) { *.£t)

X3D File Format - XML encoding (*.x3d)

3D File Format - WEML encading {*x3dv)
WRRL 2.0 File Format (™ werl)

=] Irmport Raster...

B Save snapshot

Recent Files k




2. Poravnavanje segmenata Align Tool
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2. Poravnavanje segmenata Align Tool

Tok rada:

1. lzabrati inicijalni parcijalni segment i fiksirati ga pomodu opcije Glue Hire Mesh
2. Selektovati parcijalni segment sa najviSe zajednickih povrsina
3. lzabrati opciju Point Based Glueing

4. U novootvorenom Y

n the two meshes.

Choose at least 4 matching pair of points of :
Double Click over each mesh to add new points. Choose points in consistent order

prozoru potrebno je
obeleziti minimum 4 para
tacaka.

5. Nakon poravnavanja
segmetna pokrenuti ICP
algoritam izborom opcije
Process.




3. Kreiranje finalnog 3D modela

Nakon poravnavanja segmenata, segmente je potrebno proglasiti jednim 3D
modelom :

1. Filters/Mesh Layer/Flatten Visable Layers
2. Filters/Normals,Curvatures and Orientation/Compute normals for point set

3. Filters/Remeshing,Simplification and Reconstraction/ Scrineed Poisson Surface
Reconstruction

Aaffan aff ar onflr Bhe visdie fapare info 3 anoie
AeH mash,

Transformations are presarrad, Cxiehing fayers
can be optionall dafefed

Merge Only Visible Lavers
Delete Layers

Merge duplicate wvertices

[7] keep unreferenced vertices

Defaulk ] ’

/|




Generisanje poligonalnog 3D modela na osnovu oblaka tacaka:

Tok rada:

1. Uvoz oblaka tacaka preko opcije: File/Import Header Row to be skipped 0
Mesh Paint Farmat PRz

2. Podesiti parametre za uvoz (obavezno podesiti Separator =PACE
Se parato r) Calor Farmat [[D-ESS]

3. Podesiti prikaz ucitanog oblaka tacaka _ _
On Parsing Error [skjp

Resek ] 8] 4 H Cancel H

& | .. i no| @
Shading Yerk Mone
Color Mesh

Point Size ' D

apply to all visible layers [




Generisanje poligonalnog 3D modela na osnovu oblaka tacaka:

Tok rada:

4. ProraCunavanje vektora normale za svaku tacku na osnovu
orijentacije susednih tacaka

Filters/Point Set/Compute normals for point sets

Compoite fhe normak of éhe varfites of a8 mash without axoiding Ehe friangle
connectiaty, weafed for dafasal mith no faces

Meighbour num 20
amooth Ikeration 0

[ Flip normals w.r k. viewpaink

Viewpoink Pos, ] q 0 et | Wiew Dir, . ]
Preview

[ Defaulk ] [ Help

[ Close ] [ Apply




Generisanje poligonalnog 3D modela na osnovu oblaka tacaka:

Tok rada:
5. Generisanje poligonalnog 3D modela primenom Poissonove rekonstrukcije.

Filters/Remeshing,Simplification and Reconstraction/ Scrineed Poisson Surface Reconstruction

Screened Poisson Surface Enstmctinn _ﬁl

Thir surface reconstruchion algorthm creates watertight
surfaces from orented point safs.
The fifer ures Ehe original code of Michael Kazhdan and
Matthew Soltho mplameaniing Ehe algorthm descrbad in fhe
foloning paper: 4 %\
Michae! Kazhdan, Hugues Hoppe, £ \
"Screened Poisson strface reconstruction”
ACH Trans., Graphics, 3507 2013

[ Merge all visible lavers
Reconstruction Depth a
Adaptive Octree Depth 5
Conjugate Gradients Depth 0
Scale Fackor 1.1
Mimimurm Number of Samples 1.5
Interpolation Weight 4
Gauss-Seidel Relaxations g

[ Confidence Flag
[ Pre-clean

[ Default ] [ Help ]

[ Close ] [ apply ]




Generisanje boje na 3D modelu (Z-painting)

@!Hfm—l YRR LEED XXX

Z painting je opcija u Meshlabu koja omogucdava
nanosSenje boje na trodimenzionalni poligonalni model.

Edit/Z-painting '
Opaciky
Nanosenje boje moze biti : Modus [Normal
- Lokalno (brush)
/ b / Brush [Circle
B G obaino (Can) Hardness ' D
- Gradijentno - —q
- Nanosenje boje sa rasterske slike Units [pizel
; Paint on: [ ] backfaces [7] hidden polygons
73 et Coor -
B;(;'s | 1 1 11 In
A Werkex search: [Fast V]
HEEEEEEN ]
HEEEEEEN
L 11 Il
I Pen pressure maps to:
[7] Hardness [7] Displacement | Smoath %
CL““‘TL“,“’}L‘ I [7] opacity [ size
o o O




Projektovanje texture na 3D model sa rasterske slike

& Meshlab201612- [Project ] 1. Uéitavanje rasterske slike - FIIE/Import Raster

ﬂl File | Edit Filters Render View Windows T

; New Empty Project.. CtreN ‘ 2. Ru¢no namestanje 3D modela do Zeljene pozicije za
Open project... Ctrl+ O . .
N projektovanje teksture | suposercomer @
L SaveProjéctAs... Ctrl+5 This fiter alow & 1 ot for the current mesh
close o 3. Snimanje pozicije rasterske slike — e shot (ot [CamentTradiai =]
& Import Mesh... Chrl+1 .
pd g o Filters/Camera/Set Raster Camera —
% Export Mesh As... Ctrl+Shift+E Get Shot - A l
& Reload Alt+R pply [ Close I Sy 2
Reload All Ctrl+Shift+R =
B | import Racte- 4. Projektovanje teksture na 3D model
&  Savesnapsho . . . .
e mapshet Filters/Texture/Parameterization + texturing from
Recent Projects L .
Recent Files , registered raster

Exit Ctrl+Q




e HVALA NA PAZNJI!



