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Course Information

A 2K 3 F 74(CX4008701) Applications of 3D Modeling and Design
Place: IB-602-2 (/! #t7% r 2 & )

Time: Tue PM1:30~4:20 (T6, T7, T8) (3% ~)

Instructor : ++ % # (Tzung-Han Lin)

E-mail: thi@mail.ntust.edu.tw

Office: IB1037, &*% ~ #10F

Web: http://homepage.ntust.edu.tw/thl/

Office hour: Mon. 13:00~15:00 (regular), or by appointment.
Ext: 3717. (phone: 0227303717)
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Science and Technology
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https://ci3d.ntust.edu.tw/wordpress/wp-content/uploads/2018/07/20180619-
%E4%B8%89%E7%B6%ADY%E6%A8%A1%ES%IEY%EBY%ESY%A8%ADYE8%A8%88%ES5%AFY%A6%ES%8B%9
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https://ci3d.ntust.edu.tw/wordpress/wp-content/uploads/2018/07/20180630-
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Strata%E 6%95%99%E5%AD%B8%E7%AF%84%E4%BE%8B-CC%E5%89%B5%E 7%94%A8.mp4
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lender Features Download Support Get Involved About Store

About >  Blender Foundation Blender Institute Blender Studio People License History Logo Credits Website Donations

The Freedom to Create

Blender is licensed as GNU GPL, owned by its
contributors.

For that reason Blender is Free and Open Source software,
forever.

Mission Vision
Get the world’s best 3D CG technology in the hands of Everyone should be free to create 3D CG content, with
artists as free/open source software. free technical and creative production means and free

access to markets.
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HRX HE E1g Rz EBFRE/EE) EXEFRE/ET)
1 2022/2/15 Al S B3DERAN LA
2 2022/2/22 3DEUAEELEAE (Blender)
3 2022/3/1 = ARESARIZH1IT-1(Blender) homework#1 assignment
4 2022/3/8 = ARERARIZERT-2(Blender)
5 2022/3/15 = AR HRIZHiT-3(Blender) homework#2 assignment
6 2022/3/22 = ARESARIZHAIT-3(Blender)
7 2022/3/29 iE TfEian/ B RS 2 3D E RIS (F &R i
8 2022/4/5 [EE{fz H E5k] HAR{ERIERE
9 2022/4/12 HiHEB B=HiE
10 2022/4/19 BEEHEHE] homework#3 assignment
11 2022/4/26 i) T2 s /BG E BA%2 1R (Blender)
12 2022/5/3 B A i E A& R 5% 5T (Blender) homework#4 assignment
13 2022/5/10 3DE RHRTF I M/ @ ERETHL Mo (Blender)
14 2022/5/17 BB IRFiT(Blender)/3DE RR1FEL 351 HiREIRESIEE
15 2022/5/24 BEREHHBED

16 2022/5/31 AR E B [{E5R] HAR R SR

16



TAIWAN = AR 4(CX4008701) [CIERE

TECH NI I CIEE EF Applications of 3D Modeling and Design, 2022 SPRING

Science and Technology Graduate Institute of Color and lllumination Technology |O]

AR B

WRR K

»

h
o
s
v
\‘rq‘\

17



TAIWAN = AR 74(CX4008701) [EER

TECH National Taiwan University of Applications of 3D Modeling and Design, 2022 SPRING

Science and Technology Graduate Institute of Color and lllumination Technology |O]

CARE

Computer-aided reverse
enineering

Existing real-world Computer 3D
object model

CAD
Computer-aided design

Reverse Engineering: An Industrial Perspective, Springer; 1st Edition. edition (December 6, 2007) 18
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Add Node

+ New @ ¢
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Shading

& Use Nodes

¥ ColorRamp
Color @

Alpha @
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¢
{

Subsurface

Subsurface Radius
Subsurface Color
Metallic

Specular

Specular Tint
Roughness

Anisotropic

Anisotropic Rotation

Sheen

Sheen Tint

Clearcoat

Clearcoat Roughness
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= =)

&5 Scene € world
®~ World
¥ Surface
= Use Nodes
Surface e Background
Color @ R0011607.jpg
Strength e 1.000

» Volume
» Viewport Display

e » Custom Properties
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@& macOS - Intel - 207MB - ®

blender.org

Features Download Support Get Involved About Store WindoWS Linux and Other Versions <
- ’ )

Windows Installer

Windows Portable (.zip)

A new era for
content creation.

Windows Microsoft Store

On 3December 2021, Blender Foundation announced the Intel

release of Blender 3.0 to mark the beginning of a new era
for open source 2D/3D content creation g macOS Apple Silicon

Download Blender [ Watch the Showreel ]

Linux

Linux Snap Store
Steam

Source Code Blender

Source Code Blender + Libraries

2022#2% gk it~ 5 T3.0,
https://www.blender.org
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X File Edit Render Window Help Layout
W Object Mode v View Select Add Object
G0

User Perspective
(1) Collection | Cube

@ Playback v Keying v View Marker

1z Global v (Pv

General

2D Animation
Sculpting
VFX

Video Editing

Open

Recover Last Session

I« o 4 P ro i

2] Manual
&y Blender Website

&4 Credits

{y Release Notes

Development Fund
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'@'v Scene
0 o090 -

Options v

s 0
iy |, Cube

& M, v Cube
w Transform

w Location X om

ys Y Om

4 0Om

Rotation X 0°
Y 0°
z 0°

Mode XYZ Euler +

Scale X 1.000
Y 1.000
Z 1.000

> Delta Transform

> Relations
Collections
Instancing

» Motion Paths

> Visibility

> Viewport Display

Line Art
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Blender= ¢ % 3

m g2 * Blender?

https://www.blender.org/features/

Who uses Blender? =

Blender has a wide variety of tools making it suitable for almost any sort of media production.
People and studios around the world use it for hobby projects, commercials, and feature films.

Check out the User Stories page on the Blender website for more examples.

Key Features

e Blender is a fully integrated 3D content creation suite, offering a broad range of essential tools,
including Modeling, Rendering, Animation & Rigging, Video Editing, VFX, Compositing,
Texturing, and many types of Simulations.

e |t is cross platform, with an OpenGL GUI that is uniform on all major platforms (and
customizable with Python scripts).

* |t has a high-quality 3D architecture, enabling fast and efficient creation workflow.

e |t boasts active community support, see blender.org/community for an extensive list of sites.

¢ It has a small executable, which is optionally portable.

31
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5} & docs.blender.org th + 88

A » Getting Started

Getting Started

About Blender

© Getting Started
Introduction
About Blender
Installing Blender Blender’s History

Configuring Blender About Free Software and the GPL

Help System The Blender Community
User Interface 2
: Installing Blender
Editors

Scenes & Objects System Requirements

Modeling Download Blender
Sculpting & Paintin, s
s e Configuring Blender

Grease Pencil

Animation & Rigging Introduction
Physics Configuring Peripherals
Bencecng Defaults
Compositing
Help System
Motion Tracking & Masking
Video Editing Tooltips

Assets, Files, & Data System

Context-Sensitive Manual Access
Add-ons
Help Menu
Advanced
{{toubleshooting © Previous Next ©
Glossziy:
bute Documentation
© Copyright : This page is licensed under a CC-BY-SA 4.0 Int. License. Last updated on 01/27/2022.
(# Edit Page ¥ Report Bug

https://docs.blender.org/manual/en/3.0/getting started/index.html 32
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oy 1 B & 5% (Meshlab)

(@ MeshLals - Windaws Internet Explorel

@@‘. & hittpy//meshlab.sourceforge.net/

W HOEE | o Meshlab [ fi - B - = & - #EF- =26 TAO- @-|

MeshlLab

MeshLab is an open source, portable, and extensible system for the processing and editing of unstructured 3D m
triangular meshes.

The system is aimed to help the processing of the typical not-so-small unstructured models arising in 3D scanning,
providing a set of tools for editing, ceaning, healing, inspecting, rendering and converting this kind of meshes.

The system is heavily based on the VCG library developed at the Visual Computing Lab of ISTI - CNR, for all the core

= |44 | x [IlB Googi= s z
Filters Render View

mesh processing tasks and it is available for Windows, MacOSX, and Linux. . The MeshLab system started in late 2005 SOURCEFORGE.NET*
as a part of the FGT course of the Computer Science department of University of Pisa and most of the code (~15k lines)

of the first versions was written by a handful of willing students. The following years FGT students have continued to »

work to this project implementing more and more features. The proud MeshLab developers are listed here. Like!
This project is actively supported by the 3D-CoForm project.

Other projects that have previously supported MeshLab are listed here.

i 6 2131 ARE
Download Latest Version (03 August 2012) V1.3.2 (changes) Ho
Remember that, whenever you use MashLab in a official/commercial project or in any kind of research, you should:
« Explicitly cite in your work that you have used MeshLab, a tool developed with the support of the 3D-CoForm
. Srn’asjtggtéuuple of lines in the users’ forum describing the project where MeshLab was used.

Adopted License, acknowlegments and other legal issues are detailed here.

MeshLab's Blog
Features .
Documentation
« Interactive selection and deletion of portion of the mesh. Even for large models. - Compiling
e Painting interface for selecting, smoething and colering meshes.
« Input/output in many formats: Download V1.3.2
o import:PLY, STL, OFF, OBJ, 3DS, COLLADA, PTX, V3D, PTS, APTS, XYZ, GTS, TRL, ASC, X3D, X3DV, - Windows
VRML, ALN
o export:PLY, STL, OFF, OBJ, 3DS, COLLADA, VRML, DXF, GTS, U3D, IDTF, X2D - Windows (x64)
o Point Clouds suppart. Now 3D files that are composed only by points are well supported in PLY and 0B] - Linux (src)
format.
0 U3D support; MeshLab is the first open source tool to provide direct conversion of 3D meshes into the U3D - MacOSX (intel only) FOV: 60 Mesh: Giraffe.ply
format. Now you can create pdf, like this with 3D objects with just MeshLab and LaTeX. Lab f iles EPS Vadk e FV
« Mesh Cleaning Filters: Hetiait s S: 69! Vertices: 92216

removal of duplicated, unreferenced vertices, null faces -ios Faces: 182530
removal of small isolated components v

coherent normal unification and flipping
erasina of non manifold faces

sooo0%

& PR R Sk

http://meshlab.sourceforge.net/ 33
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m 3D warehouse
m Yobi3D (discontinued)

¥ 3D Warehouse

LS 1| hitp//wwwyobi3.. O = & | 1) Yobi3D - Free 3D Model s...

BJAZO  KABE  Nanawall

https://3dwarehouse.sketchup.com/
https://www.3printr.com/3dmodels/listing/yobi3d-3d-model-search-engine 34
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m SketchFab (most popular)
m Shapeways (for 3D printing)

= = B | 5 : = - |
_/0 Sketchfab - The Easiest x \4- J ) Shapeways - 3D Printing \-1-

l € % a sketchfab.com y Mineways P a8 $ A 8§ &8 = | € B shapeways.com % [~ shapeways P hB ¥ ANV B =

|
| Intermet Explorer | Intemet Explorer

@ Sketchfab ~ EXPLORE v COMMUNITY v BLOG v shapeways suor: tsiow Rt B T el

T
The place to be for 3D files LU ,"

Make Amazing Products

UPLOAD A MODEL ‘ EXPLORE ALL MODELS

Explore more than 200,000 models

STAFFPICKS POPULAR DOWNLOADABLE BRANDS

=

The World's Leading 3D Printing Service & Marketplace

Shapeways Enables Everyone to Bring Their Ideas to Life

Upload Your 3D Design Learn how to turn your idea into reality Discover Gifts and Products
“0 Order Instantly with Shapeways Designed by Our Community

| Waiting for wwwfacebook.com.

https://sketchfab.com/
http://www.shapeways.com/ 35
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m 34 Best 3D “Free STL Model” providers

Site Type Free/Paid #3D Printable Models
Thingiverse Repository Free Yk k ok
CGTrader Marketplace Free, Paid ¥k k ok
Cults Marketplace Free, Paid * K kK
MyMiniFactory Marketplace Free, Paid 1. 0. 8.0.
Pinshape Marketplace Free, Paid 1000,
TurboSquid Repository Free/Paid Yk ok K
3DExport Marketplace Free, Paid %k K
PrusaPrinters Repository Free Yk k
YouMagine Repository Free Yk k
NIH 3D Print Exchange Repository Free %k
Free3D Repository Free, Paid %k
Threeding Marketplace Free, Paid * ok
GrabCAD Library Repository Free * %k
Redpah Marketplace Free, Paid %k

Data from https://all3dp.com/best-sites-free-stl-files-3d-printing/



https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#thingiverse
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#cgtrader
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#cults
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#myminifactory
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#pinshape
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#turbosquid
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#3dexport
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#prusaprinters
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#youmagine
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#nih-3d-print-exchange
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#free3d
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#threeding
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#grabcad-library
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#redpah
https://all3dp.com/best-sites-free-stl-files-3d-printing/
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3DShook Subscription Service Free, Paid * ok
XYZprinting 3D Gallery ~ Marketplace Free, Paid * ok
Zortrax Library Repository Free *
Repables Repository Free *
3Dagogo Marketplace Free, Paid *
Libre3D Repository Free *
Fab365 Marketplace Free, Paid *
NASA Repository Free *
Instructables Repository Free n/a
Dremel Lesson Plans Repository Free n/a
Polar Cloud Repository Free n/a
3DKitBash Marketplace Free, Paid n/a
Shapetizer Marketplace Free, Paid n/a
Yeggi Search Engine Free, Paid n/a
STLFinder Search Engine Free, Paid n/a
3DFindlIt Search Engine Free, Paid n/a

Data from https://all3dp.com/best-sites-free-stl-files-3d-printing/
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https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#3dshook
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#xyzprinting-3d-gallery
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#zortrax-library
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#repables
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#3dagogo
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#libre3d
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#fab365
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#nasa
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#instructables
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#dremel-lesson-plans
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#polar-cloud
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#3dkitbash
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#shapetizer
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#yeggi
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#stlfinder
https://all3dp.com/1/free-stl-files-3d-printer-models-3d-print-files-stl-download/#3dfindit
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m 22 Best 3D Modelin

Name
3D Slash

Clara.io

Moment of Inspiration (Mol)

SelfCAD

SketchUp
Tinkercad
Blender
DesignSpark Mechanical
FreeCAD
LibreCAD
MakeHuman
Meshmixer
NanoCAD
OpenSCAD
ZBrushCoreMini

3ds Max
Data from https://all3dp.com/best-3d-modeling-software/

g/SD CAD sofg\s/vare Tools

Leve

Beginner Windows, Mac, Linux, Browser,
Raspberry Pi

Beginner Browser

Beginner Windows, Mac

Beginner Browser

Beginner Windows, Mac

Beginner Browser

Intermediate Windows, Mac, Linux

Intermediate Windows

Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Intermediate
Professional

Windows, Mac, Linux
Windows, Mac, Linux
Windows, Mac, Linux
Windows, Mac
Windows

Windows, Mac, Linux
Windows, Mac
Windows

Graduate Institute of Color and lllumination Technology |O]

Price

Free, Premium from $2-20/
month

Free, Premium from $10 / month
Free, $295 full licence
Free 10-day trial, $14.99 / month

Free
Free
Free
Free, $835 (w. all add-ons)
Free
Free
Free
Free
Free
Free
Free

$1.620 / year
38


https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#3d-slash
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#clara-io
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#moment-of-inspiration-moi
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#selfcad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#sketchup
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#tinkercad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#blender
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#designspark-mechanical
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#freecad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#librecad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#makehuman
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#meshmixer
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#nanocad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#openscad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#zbrushcoremini
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#3ds-max
https://all3dp.com/best-3d-modeling-software/
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Cinema 4D Professional Windows, Mac $94.99 / month

Modo Professionals Windows, Mac, Linux $1,799 one-time, or $599 /
year

Mudbox Professional Windows, Mac $10/ month

Onshape Professional Windows, Mac, Linux, $1,500 / year

Android, i0S

Poser Professionals Windows, Mac $249.95

Rhino Professional Windows, Mac $995

ZBrush Professional Windows, Mac $895, or $39.95 / month

AutoCAD Industrial Windows, Mac $210 / month

CATIA Industrial Windows Educational License $99,
professional tiers on request

Fusion 360 Industrial Windows, Mac $60 / month

Inventor Industrial Windows, Mac $340 / month

Solidworks Industrial Windows $1,295 / year

Siemens NX Industrial Windows From $7,500

Data from https://all3dp.com/best-3d-modeling-software/ 39
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https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#cinema-4d
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#modo
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#mudbox
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#onshape
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#poser
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#rhino
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#zbrush
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#autocad
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#catia
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#fusion-360
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#inventor
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#solidworks
https://all3dp.com/1/best-free-3d-modeling-software-3d-cad-3d-design-software/#siemens-nx
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% #% . Blender®

© Blender

Edit

H ew

& Link...

% Append...

Data Previews

Import

T, Export

O

xternal Data

Clean Up
Defaults

Quit

Window Help Layout

Object

(.dae)

FBX (.fbox)
glTF 2.0 (.glby/.gltf)

Wavefront {.obj)

X3D Extensible 3D (.x3d/.

wrl)

Collada (Default) (.dae)

Alembic (.abc)

Universal Scene Description (.usd,

tanford (.ply)

FBX (.fbx)
gITF 2.0 (.glb/.gltf)
Wavefront (.obj)

X3D Extensible 3D (.x3d)

.usdc,

usda)
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