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MODELO EXPORTADO / MODELO DETALLADO

Formato .obj (+.mtl) o .fbx

+ textura




otimizacion 3D

Modelo 3D detallado

» Mas rapido de generar
« Gran numero de poligonos
» Elevado peso de archivo

« Utilidades:
* Documentacion
» Estudio
* Medicién




Optimizacion 3D

Modelo 3D optimizado

* Mas tiempo de trabajo . B

» Bajo numero de poligonos

* Bajo peso de archivo

« Utilidades: i 5;;‘* i
 Difusion e :
» Visualizacion N P x:




Optimizacion 3D

Modelo 3D optimizado

» Mas tiempo de trabajo
» Bajo numero de poligonos
» Bajo peso de archivo

« Utilidades:
e Difusion
* Visualizacion

© Sketchfab

| stele d'Hercule, Talmont-St-Hilaire (85) 2 2 [ Funerary stele decorated with a crown

? STELE BABATIUS




Opftimizacion 3D

Modelo detallado vs modelo optimizado

Archivo .obj + textura: 293 mb

Archivo .obj + mapas de textura: 45 mb




Softwares de edicion 3D

Meshlab: ¢ Qué podemos hacer con él?

Edicion y procesado de modelos 3D

 Alineamiento de nubes de puntos

* Visualizacion y presentacion de modelos 3D

» Reconstruccion de geometrias a partir de nubes de puntos
» Escalado y orientaciéon de modelos 3D

« Simplificado y refinado de geometrias

 Herramientas de medida

© fe Edt Fiters Beder View Windows Tools I
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@ MeshLab 2021.10 - [Project_1]
@ File Edit Filters Render View Windows Tools Help
" New Empty Project... Ctrl+N ] = w 4 -
A i / “ g
Opepniaiag Ctrl+0
Append project to curr®

Save Project As...

Close Project

' File —» Import Mesh

Import Raster...
Save snapshot

Recent Projects

Recent Files

Exit Ctrl+Q

Mem 40% 1643/4096 MB

iCuidado con los nombres de los modelos!




Meshlab: Decimado

9 MeshLab 2021.10- [Project.1] Alpha Complex/Shape Surface Reconstruction: Screened Poisson - a X
@ File Edit Filters Render View Windows Tools Help Build a Polyline from Selected Edges Surface Reconstruction: VCG = 7o)
D& Apply filter Ctrl+P Close Holes Tri to Quad by 4-8 Subdivision
Show current filter script Convex Hull Tri to Quad by smart triangle pairing =
Selection > Create Solid Wireframe Tumn into Quad-Dominant mesh Project 1 g x
Cleaning and Repairing » Curvature flipping optimization Turn into a Pure-Triangular mesh = o Escudo_Villac... o
Create New Mesh Layer > Cut mesh along crease edges Uniform Mesh Resampling
Remeshing, Simplification and Reconstruction > Generate Scalar Harmonic Field Vertex Attribute Seam
Global Align Meshes Voronoi Filtering

Polygonal and Quad Mesh 3 F " I t
Color Creation and Processing 4 [ChRctweenMeshics I e r S

Iso Parametrization Build Atlased Mesh

Smoothing, Fairing and Deformation 3

Quality Measure and Computations 3 Iso Parametrization Remeshing

Normals, Curvatures and Orientation » Iso Parametrization transfer between meshes

Mesh Layer > Iso Parametrization: Main l

Raster Layer » Marching Cubes (APSS)

Range Map » Marching Cubes (RIMLS)

Point Set > Merge Close Vertices - . . . .

Sampling > Mesh Boolean: Difference R e m e S h I n g S I m I I f I C at I O n
Texture 5 Mesh Boolean: Intersection y

Camera » Mesh Boolean: Symmetric Difference (XOR)

Mesh Boolean: Union

-
and Reconstruction
Points Cloud Movement

Refine User-Defined

Other

1] [2] [3] [ 1] [2] [3] [2
Remeshing: Isotropic Explicit Remeshing Escudo_Villacalabuey.obj
Remove Duplicate Faces — g
Remove Duplicate Vertices - B L S
Remove Isolated Folded Faces by Edge Flip Shading Vert | Face  None
Remove Isolated pieces (wrt Diameter)
Remove Isolated pieces (wrt Face Num.) . I : f : A . d - d Color Vert Face Mesh User-Def
woeenoolmplification: Quadric Edge . T

preserving UV parametrization. Inspired in the QSLIM surface
simplification algorithm by Michael Gafland, which turned into the

Remove Zero Area Faces industry standar method for mesh sim| = " "

5 2 See:

Repair non Manifold Edges M. Garland and P. Heckbert. apply to all visible layers []
Repair non Manifold Vertices by splitting Simplifying Surfaces with Color and TCRGITUsing Guadiic thior

Metrics (pdf)
In Proceedings of IEEE Visualization 98.

Remiove Unreterenced Vertices Simplify a textured mesh using a CUSUNC Dasel CUGE CONSpe Stategy |

Remove Vertices wrt Quality Texture Coord On Off

Select Crease Edges METRIA/
Hodelo-
obj in 1

Simplification: Clustering Decimation
Simplification: Edge Collapse for Marching Cube n TeXt u r e
Simplification: Quadric Edge Collapse Decimation | (FilterMeshing)

Simplification: Quadric Edge Collapse Decimation (with texture)

Snap Mismatched Borders Alt+*
Subdivision Surfaces: Butterfly Subdivision

Subdivision Surfaces: Catmull-Clark

Subdivision Surfaces: LS3 Loop

Subdivision Surfaces: Loop
Subdivision Surfaces: Midpoint Mem 52% 2170/4096 MB

iCuidado con los nombres de los modelos!




Meshlab: Decimado

- & X
Project_1 F X

= o Escudo_Villac... nw

Simplification: Quadric Edge Collapse Decimation (with texture) u

Simplify a textured mesh using a Quadbic based Edge Collapse Strategy

preserving UV parametrization. Inspired in the QSLIM surface simplification

algorithm by Michael Garland, which turned into the industry standar

method for mesh smpification.

See:

M. Garland and P. Hedbert.

re using Quadric Error
1|12]|(3]| (4 1|(2||3]| |4
Texture Weight Escudo_Villacalabuey.obj
Preserve Boundary of the mesh [] -
O ] n o
Boundary Preserving Weight
Optimal position of simplified vertices Shading vert | Face | None
Preserve Normal []
Planar Simplification [] Color Vert Face Mesh User-Def
Simplify only selected faces []

Back-Face Single Double Fancy Cul

Texture Coord On Off

apply to all visible layers []

| Mem 53% 2186/4096 MB

iCuidado con los nombres de los modelos!




Decimado

Meshlab

Help

Tools

View Windows

Filters Render

Edit

@ MeshLab 2021.10 - [Project_1]
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Meshlab: Decimado

& MeshLab 2021.10 - [Project_1]

= X
@ File Edit Filters Render View Windows Tools Help - & x
" New Empty Project... Ctrl+N i 1 x X %
& Open project... Ctrl+0
Append project to current... Eipiect’] S8

Save Project As... Ctrl+S - 0 Escudo_Villac...

Close Project

Import Mesh... Ctrl+|
BXport Mesh...

Export Mesh As...

Reload

Reload All

RIS

Import Raster...

Car

5}"
&

th

Save snapshot

} ; 5 DN
(FVAIY - i X g it O S AR
j Ay ‘ ) ; i 54 o)
Recent Projects 1 A 4 & ek 3 3 %;QEX@’V,A‘FA
Recent Files N

Exit Ctrl+Q

Escudo_Villacalabuey.obj

s o TS SR § R s
-I = Sy A SR NN R : e
RN oA ST 25 N ! g | 1] [2] [3] [ 1] 2] 3] [&
File > Export ¢ . o
A 5 %, 24 3 pek

] n o

Mesh As...

s

)

;'é Shading Vert | Face None

=
P 3 -
“‘1’:?'4 i "3-‘,‘ Color Vert Face Mesh User-Def [l
23 v W,

el

Back-Face Single Double Fancy Cul

Texture Coord On  Off

]

s

A 2o
w{t‘b;‘ % ¥ apply to all visible layers []
EE ¥ P z S

e

GRAMETRIA/
udo/Hodelo-
obj in 1

ned in 13801 =
r nplification
imation

Mem 49% 2033/4096 MB

iCuidado con los nombres de los modelos!




Meshlab: Decimado

1 & save "Escudo_Villacalabuey.obj" Layer
» <« FOTOGRAMETRIA > Leén > Villacalabuey - Escudo > Modelo »

Organizar v Nueva carpeta

~

# Acceso rapido
[ Este equipo £

& Descargas

é Documentos Escudo

B Escritorio

Villacalabuey file
&= Imégenes :

) Msica

_J Objetos 3D

@ videos

“ia Disco local (C:)

w DISCO DURO (D:

w= VIRTUALIZACIOL o

o O Buscar en Modelo

i
s
e
e

Nombre: | Escudo_Villacalabuey

Tipo: | Stanford Polygon File Format ( *.ply)

Multiresolution Nexus Model ( *.nxs)
Compressed Multiresolution Nexus Model ( *.nxz)
A Ocultar carpetas |3p-Studio File Format ( *.3ds)
Stanfo il
Alias Wavefront Object ( *.obj)
Object File Format ( *.off)
TS I

v
DXF File Format ( *.dxf)
Collada File Format ( *.dae)

OpenCTM compressed format ( *.ctm)
E57 (E57 points cloud) ( *.e57)

XYZ Point Cloud (with or without normal) ( *.xyz)
JavaScript JSON ( *.json)

U3D File Format ( *.u3d)

IDTF File Format ( *.idtf)

X3D File Format ( *.x3d)

Formato .obj

Rl
PR

(=}

Project_1 F X

0 Escudo_Villac...

1(12](3]|4 1|(2]|(3]||4
Escudo_Villacalabuey.obj

O ] n @
Shading Vert | Face = None

Color Vert Face Mesh User-Def [
Back-Face Single Double Fancy Cul

Texture Coord On  Off

apply to all visible layers []

Opened mesh D:/FOTOGRAMETRIA/Ledn/
Escudo/Modelo/
mey.obi in

2.

a

implif

ijCuidado con los

nombres de los modelos!




Softwares de edicion 3D

Blender: ¢ Que podemos hacer con él?

Edicion y procesado de modelos 3D

blender

 Alineamiento de nubes de puntos

* Visualizacion y presentacion de modelos 3D

» Reconstruccion de geometrias a partir de nubes de puntos
» Escalado y orientaciéon de modelos 3D

« Simplificado y refinado de geometrias

 Herramientas de medida

]
i I EGADO



Softwares de edicion 3D




Softwares de edicion 3D

Reconstruccion virtual de la villa romana de Matabuey (Nava de la Asuncion, Segovia)

| : EGADO




Barra de herramientas superior

Edit Render Window Help Layout

‘W ObjectMode v View Select Add Object

a0

User Perspective
(1) Collection | Cube

Barra de
herramientas
izquierda

nimati
12 Global ~

Blender

&5~ Scer 15} (&
- R 2090 v v W
Options v = Scene Collection
v Transform v ollection
= Camera
Location: » [V cube
S < Light
Y
z
Rotation:
X
¢
7z
XYZ Euler
Scale:
X
Y

74

&5 scene
Dimensions: 2

X
Y
74

Render Engine

Sketchfab

Feature Set

Device

> Properties

M -Lat

v Sampling
v Viewport
Noise Threshold

Max Samples

Min Samples
Denoise
v Render
Noise Threshold
Max Samples

Min Samples
Time Limit

¥ Denoise
Denoiser
Passes
> Advanced
> Light Paths
> Volumes
> Hair

> Simplify

View Layer

Objetos de
la escena

Cycles
Supported

GPU Compute

Herramientas
de
modificacion,
renderizado,

OptiX

Albedo and Normal




© Blender
File Edit Render Window Help a 1 | )V Editing Texture Pairt hadi i i eiti S = &I~ View Layer
I i i d Layout I [ < ) @
2. W ObjectMode v View Select Add Object A 2 Ll . 209D - tzv @y O

' l| c] Options v Scene Collection

User Perspective v Transform
(1) Collection | Cube
Location » [V cube

X o ] » O Light
Y
z

& Rotation:
VD - ;

¢
74

Modos de visualizacién (de izda.'a dcha.): Xz Euer

Scale:

o
()

{m}
v/

~
N
)

Vista wireframe (aristas y poligonos) , - =

74

Vista sélida (malla geométrica) s

X

T

Bi

'é Scene

&+
A

Render Engine  Cycles
Y

Vista material (vista con textura y/o color) z S Bl

Device GPU Compute

&
i
5]
o]

> Properties

MB-Lab

Vista renderizada (con iluminacion) p—
v Viewport
Noise Threshold

Max Samples

Min Samples
Denoise
v Render
Noise Threshold

Max Samples
Min Samples
Time Limit

¥ Denoise

Denoiser  OptiX
Passes  Albedo and Normal
> Advanced
> Light Paths
> Volumes
> Hair

> Simplify

EGADO



Controles basicos
Click izda. — Seleccionar
Click dcha. — Menu de opciones
Rueda raton — Zoom
Click rueda raton — Movimiento orbital
Shift + click rueda raton — Travelling
G — Mover objeto
R — Rotar objeto
S — Escalar objeto
A — Seleccionar todo
Ctrl. + Z — Deshacer
Ctrl. + Shift + Z — Rehacer

Tab. — Modo Objeto / Modo Edicion

Blender

Controles vistas
Num. 5: Cambio perspectiva/ortogonal
Num. 1: Frente
Shift + Num. 1: Detras
Num. 3: Izquierda
Shift + Num. 3: Derecha
Num. 7: Arriba

Shift + Num. 7: Abajo

3P
"




Blender: Importar modelo

: v Pair hadir mation  Render Smpositir &5~ Scene i8] &+ View Layer
New * elect Add Object 17, Global + 2090
B Open
Open Recert

Blender

File | Edit Render Window Help Layout
i
Options v Scene Collection

 Active Tool
« Camera

Tool

‘ ! Select Box D Light
O

Save Copy. “ Options

Recover T

Save

View

Save As..

Edit

Link: v Transform
@ Append.
Data Previews

Creat

Affect Only Origins

Locations

oL, Import Collada (Default) (.dae) F Parents
1. Export > Alembic (.abc) I e
>V
Universal Scene Description (.usd, .usdc, .usda) e

External Data

Building Tools

SVG as Grease Pencil
Clean Up

Motion Capture (.bvh)

Defaults Scalable Vector Graphics (.svg)

@ Quit

Scene

Sketchfat

Stanford (.ply)

Sti (.stl) Render Engine  Cycles
FBX (.fbx)

Feature Set  Supported

MB-Lat

X3D Extensible 3D (.x3d/.wrl)

glTF 2.0 (.glb/.gltf) - Device GPU Compute
Wavefront (.obj)

~ Sampling
Images as Planes Load a Wavefront OB] File.
AutoCAD DXF

polygoniq

v Viewport

Noise Threshold

Max Samples

Wavefront (.obj)

Noise Threshold

Max Samples
Min Samples

Time Limit
& Denoise

Denoiser  OptiX
Passes  Albedo and Normal
> Advanced
> Light Paths
Volumes
Hair

Simplify




Blender

E File Edit Render Window Help

2. W ObjectMode v View Select
Fa0

User Perspective
(1) Collection | Escudo_Villacalabuey

Layout

Add

Object

Blender: Centrar modelo

18

Click dcha.

Set origin

Global v

O~

Shade Smooth
Shade Flat

Convert To
Set Origin

Copy Objects

Paste Objects

Duplicate Objects
Duplicate Linked

Rename Active Object.

Mirror
Snap
Parent

Move to Collection
Insert Keyframe.
Delete

¥ Create UV Mesh

Wrap

&5~ Scene

2090 -
Options v
Vv Transform

Location:
X
Y
z

Rotation

Dimensions:
X
Y
z

Sketchfab

> Properties

MB-Lab

oniq

Geometry to Origin

Origin to Geometry

Origin to 3D Cursor

Origin to Center ¢***~~= "7 ====*

Origin to Center c Set the object's origin, by either moving the data, or

Move object origin to position of the

=
v

W+ View Layer

Scene Collection
Collection
Camera
» v Escudo_Villacalabuey
> (v' Light

Scene

Render Engine  Cycles
Feature Set  Supported

Device  GPU Compute
~ Sampling
v Viewport

Noise Threshold

Max Samples

Min Samples

> Denoise

v Render

Noise Threshold &

set to center of data, or use 3D cursor

Time Limit
v ¥ Denoise
Denoiser  OptiX
Passes  Albedo and Normal
> Advanced
> Light Paths
Volumes
Hair

Simplify




Blender: Centrar modelo

R File Edit Render Window Help Layout | ilptir UV Editing xture Paint hadir mat ndering po pti K &5~ Scene 18] &+ View Layer

® Blender

i
#9v W ObjectMode v View Select Add Object 1 Global v v D R @ 099D - @ 0

' 1|:I . Options v Scene Collection

B Collection

User Perspective v Transform » D C

(1) Collection | Escudo_Villacalabuey

amera
Location: > v Escudo_Villacalabuey
X 1 ] » & Light
Y
z
Rotation:
X
Y
z

Ick dcha.

X o
i = h pe

74

B

Bui

.
Dimensions: 'o Scene

X
Y

Render Engine  Cycles

Sketchfab

Feature Set  Supported

Device GPU Compute

et origin

MB-Lab

~ Sampling

v Viewport

Joniq

Shade Smooth Noise Threshold

poly:

Shade Flat Max Samples

Convert To Min Samples

Geometry to Origl won o

Copy Objects Set th bject’ b t the dat: t it f dat: D
- Ginto3r Setthe object's origin, by either moving the data, or set to center of data, or use 3D cursor
Paste Objects Origin to 3¢
= Origin to Ce etry to object origin
Duplicate Objects
st Origin to Center of Mass (Volume) Max Samples

Duplicate Linked Min Samples

Rename Active Object.. Time Limit

Mirror > v ¥ Denoise
Sna

D Denoiser  OptiX
Parent

Passes  Albedo and Normal
Move to Collection

Insert Keyframe... 2> Advanced

> Light Paths
Delete

> Volumes
¥ Create UV
> Hair

Wrap > Simplify

™



Blender: Decimado

R File Edit Render Window Help Layout | Iptir UV Editin Texture Pairt hadit 5 o oo ot ' ] se o (& View Layer

#%v W ObjectMode v View Select Add Object 1 Global v (Pv D iiv X @ 2090 - =y (@ 0

© Blender

w0 Options v B Scene Collection

-
- v ||/ Collection
User Perspective v Transform

@® came
(1) Collection | Escudo_Villacalabuey > Camera

=
Location: » [\ Escudo Villacalabuey
% -
Y

z

Item

> ﬁ‘ Light

Tool

View

Rotation:
X
Y:
z

Edit

Create

X
Y:
74

s 0
m do_ Villacalab
Dimensions: +¥ M Escudo Villacalabuey
X
Y
= =

Building Tools

g  Add Modifier

Sketchfab

> Properties &

MB-Lab

polygoniq

Modificadores
(Icono llave inglesa)




Blender: Decimado

@ File Edit Render Window Help Layout I UV Editir xture Paint hading  Animation r COrDo: ripti [5\, Scene Lr_“, L@" View Layer

9. W ObjectMode v View Select Add Object 1 Global v Pv D L A R 2000 - w. 0

® Blender

Options v B Scene Collection

-
. v [ Collection
User Perspective v Transform

(1) Collection | Escudo_Villacalabuey » D Camera
= Location: > v Escudo_Villacalabuey
S .
Y

z

Item

L Q} Light

Tool

View

Rotation:
X
Y
z

Edit

Create

X %
e [ =hd p
z 2

Decimate B v x A } : Ty ! Dimensions
X

g Tools

Build

"W, Escudo Villacalabuey

«chfab

Add Modifier
Collapse Un-Subdivide Planar m
Ratio 0.3000 7] Data Transfer < Armature 7 Cloth
Symmetry ) y 7 \ ) e ) [6] Mesh Cache B cast # Collision

X 4 [B] Mesh Sequence Cache a ) Curve (> Dynamic Paint
Al & Normal Edit Build = Displace 00 Explode

\ =
Vertex Group - = 3 = k weighted Normal Decimate & Hook & Fluid

i % ' #! UV Project Edge Split L s oo
%] UV Warp Y Geor 'a procedural operation/effect to the active object: De
# #

Face Count: 424231 k e ; 1=} Vertex Weight Edit (© Mask Reduce the geometry

45} Vertex Weight Mix i3 Mirror {4\ shrinkwrap & Soft Body

4=} Vertex Weight Proximity 1l Multiresolution Simple Deform
- 3 Remesh ¢~ Smooth
- - R . i Screw Smooth Corrective
1 - 0 P 3 > /2 . :
Ratio: % de disminucion
— 4 " | Solidify | Surface Deform
5 Y
depo“gonos Subdivision Surface warp
Triangulate - Wave

Volume to Mesh

Add Modifier:
Decimate

« i EGADO



Blender: Decimado

R File Edit Render Window Help Layout | | UV Texture Paint St A rir Mpo: ripti ; &5~ Scene 1] W+ view Layer
W ObjectMode v View Select Add Object 12 Global v Pv 9D X @ 2090 - v o @ 0

il Options v B Scene Collection
v E Collection
>

© Blender

User Perspective ) D e
(1) Collection | Escudo_Villacalabuey =« Camera
Location: - 7 Escudo_Villacalabuey
= -
Y

z

Item

> ﬁ‘ Light

Tool

View

Rotation:
X
Y:
z

Edit

Create

X
Y:
74

0

W, Escudo Villacalabuey > /] Decimate

Building Tools

Dimensions:

X

Y

z =) #| Decimate =@ v X
v Apply Ctrl'A
LD Duplicate

Sketchfab

> Properties apse iar

MB-Lab

Symmet

polygoniq

Vertex Group &85

Desplegable:
APPLY

Face Count: 424231




Blender: Decimado

R File Edit Render Window Help Layout | | UV Texture Paint St A rir Mpo: ripti ; &5~ Scene 1] W+ view Layer
W ObjectMode v View Select Add Object 12 Global v Pv 9D X @ 2090 - v o @ 0

il Options v B Scene Collection
v E Collection
>

© Blender

User Perspective ) D e
(1) Collection | Escudo_Villacalabuey =« Camera
Location: - 7 Escudo_Villacalabuey
= -
Y

z

Item

> ﬁ‘ Light

Tool

View

Rotation:
X
Y:
z

Edit

Create

X
Y:
74

0

W, Escudo Villacalabuey > /] Decimate

Building Tools

Dimensions:

X

Y

z =) #| Decimate =@ v X
v Apply Ctrl'A
LD Duplicate

Sketchfab

> Properties apse iar

MB-Lab

Symmet

polygoniq

Vertex Group &85

Desplegable:
APPLY

Face Count: 424231




Blender: Decimado
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Modelo sin decimar Modelo decimado




Blender: Decimado
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Blender: Exportar modelo

 Blender = X

File | Edit Render Window Help Layout Modeling Sculpting UV Editing TexturePaint  Shading  Animation fering  Compositing  Scripting  +

{9 New » elect Add Object 1, Global v Pv D \ e B8

B Open...

Open Recent

v Transform

Recover Location: Escudo_Villacalabuey

Save X
Save As.. tr Y:

/. 4 B < 1 ) g & ¥ iz
Save Copy... ¢ Y - b - 4

Ratation:
Link...

Append..
Data Previews

Edit

Create

Import
Export Collada (Default) (.dae)
Alembic (.abc)

External Data ) -
% Universal Scene Description (.usd, .usdc, .usda)

Clean Up

0

W, Escudo Villacalabuey

Grease Pencil as SVG

Building Tools

Defaults Grease Pencil as PDF Di i
55 IMensions:

uit ’ : Y : 3 S
Stanford (.ply) \ o \ v

74

Add Modifier

Sketchfab

St (.st)
FBX (.fbx) ;
aiTF 2.0 (.glby 4 ] e > Properties
Wavefrori: (.obj) ’ \ .

X3D Extensible 3D (x3d)

MB-Lab

Curves (.svg)

polygoniq

AutoCAD DXF

:EGADO
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Blender: Exportar modelo

R File Edit Render Window Help Layout  Modeling UV Ed xture Paint hadir Animation  Rendering  Compositing + &5+ Scene 15} &+ View Layer
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