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Then you may want to use F3D!
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Project Focus: F3D %

F3D is an fast and minimalist 3D viewer

Github hosted: https://github.com/f3d-app/f3d

Open source (BSD-3-Clause)

C++ with C, python, Java, javascript bindings
VTK-based

Community driven

Cross-platform and ship binaries

3-months release schedule

Website: https:/f3d.app

Available in many package managers

Scene.
W: Cycle animation [No animation]
C: Cycle point/cell data coloring [POINT]
S: Cycle array to color with [OFF]
¥: Cycle component to color with [Component #0]
B: Toggle the scalar bar display [ON]
P: Toggle Translucency [ON]
Q: Toggle ambient occlusion [OFF]
A: Cycle anti-aliasing [ssaa]
T: Toggle tone mapping [ON]
E: Toggle edges display [ON]
X: Toggle axes display [ON]
G: Toggle grid display [ON]
N: Toggle filename display [ON]
M: Toggle metadata display [OFF]
Z: Toggle FPS counter display [OFF]
R: Toggle raytracing rendering [OFF]
D: Toggle denoising when raytracing [OFF]
V: Toggle volume rendering [OFF]
I: Toggle inverse volume opacity [OFF]
0: Toggle point sprites rendering [OFF]
U: Toggle blur background [OFF]
K: Toggle trackball interaction [OFF]
F: Toggle HDRI ambient lighting [ON]
J: Toggle HDRI skybox [OFF]
L: Increase lights intensity [1.00]
Shift+L: Decrease lights intensity [1.00]
Ctri+P: Increase opacity [Unset]
Shift+P: Decrease opacity [Unset]
Shift+A: Toggle armature [OFF]
Camera
Any+1: Front View camera
Any+3: Right View camera
Any+4: Rotate camera right
Any+5: Toggle Orthographic Projection [Unset]
Any+6: Rotate camera left
Any+7: Top View camera
Any+9: Isometric View camera
Others
H: Toggle cheatsheet display
Escape: Toggle console display
Any+Colon: Toggle mipjgnal console display
Return: Reset camera (o initial parameters
Space: Plav/Pause animation if any

(11) dragon.vtu



https://github.com/f3d-app/f3d
https://f3d.app

Scenario 1. | want to quickly visualize a 3D file ?

In the FOSS side: On the closed side:

e Goonline with https://3dviewer.net/? e Use microsoft 3D viewer?
Open blender and import ? e Usearandom freeware with ads?
e Openmeshlab and import?
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https://3dviewer.net/

Scenario 1. | want to quickly visualize a 3D file ?

Just use F3D!

Command Line:
3d /path/to/supported file.ext

DESktOp EnVironment: (1/1) FlightHelmet.glb
Just double click on any (supported) file!



Scenario 2: | want to generate thumbnails for 3D
files ?

e Install stl-thumb? Only STL
e Install space-thumbnails? Unmaintained

,,,,,,,,,,,,,,,,,,,,,

Copyright (c) 2018 Tyler Anderson Copyright EYHN



Scenario 2: | want to generate thumbnails for 3D
files ?

File Edit View Bookmarks Go Tools Help

v % /home/glow/dev/f3d/data/f3d-data_copy

e Install F3D! By - ,
Home Folder
o  Native linux support with .thumbnailer files 71 Desktop I ’ .
. . o ﬁAppllcatlons L - g
o Support sandboxing with egl/osmesa rendering g8 -
o  Windows support
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Scenario 3: | want to quickly check out a CAD file ?

In the FOSS side: In the closed side:
e FreeCAD -> Import Step e CAD Assistant
e Autodesk Viewer
¥ * Unnamed - FreeCAD 1.02 - (u] X [ ] eDraWingS
QAP A9 @ Q- F =
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Scenario 3: | want to quickly check out a CAD file ?

Just use F3D!

Command Line:
f3d /path/to/supported file.ext

Desktop Environment:
Just double click on any (supported) file!

(1/1) eta_asm.stp




Scenario 4: | want to integrate 3D rendering in a
script ?

python my pipeline.py file.gltf
command file.gltf --output=file.png

e Write an custom python script to generate an image ?
e Write your own program in OpenGL ?
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Scenario 4: | want to integrate 3D rendering in a
script ?

python my pipeline.py file.gltf
f3d file.gltf --output=file.png

Just Use F3D! It even support animation!
f3d animated_file.gltf --output=render_{frame:4}.png

convert *.png animation.mp4

Or even, just use the 1libf3d API in Python!
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Scenario 5: 1 want to quickly visualize in the web

Widgets
@ Grid

@@ s

Rendering
@® Anti-dliasing

@ Tone mapping

https://de-aDD/Viewe r: - Ambient occlusion

(=
o

Npm package:
https://www.npmjs.com/package/f3d



https://f3d.app/viewer
https://www.npmjs.com/package/f3d

\\ Just a viewer ?
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Using F3D: Interactive Key bindings

Many options can be changed by
pressing a key.

-> Press H for cheatsheet

Scene
Anination

Data coloring

Color array

Color component

Scalar bar

Blending

Anbient occlusion
Anti-aliasing

Toggle tone mapping
Toggle edges display
Toggle axes display
Toggle grid display
Toggle axes grid display
Filenane

Metadata

HORT £ilenane

FPS Counter

Raytracing rendering
Denoising when raytracing
Volume rendering

Tnverse volune opacity
Point sprites

Blur background
Trackball interaction
HORT ambient lighting
HORT skybox

Increase lights intensity
Decrease lights intensity
Increase opacity
Decrease opacity.
Arnature

Set scene up direction to +
Set scene up direction to +

box

Canera
Front View camera
Rotate canera down
Right View camera
Rotate canmera right
Orthographic Projection
Rotate camera left
Top View camera
Rotate camera up
Isonetric View canera
Others
Cheatsheet
Console
Minimal console
Reset camera to initial parameters

< No animation >
< CELL >
<N >

< Direct Scalars >

< ddp >

< fxaa >

Br@>@va<vo=

Shift + X

W
-0
2

< none >

1.00
1.00 Shift
Unset ctrl
Unset Shift
Shift
ctrl
ctrl + 2

irvvrru@xcon<om

Any + 1
Any +2
Any + 3
Any + 4
Any +5
Any + 6
Any + 7
Any + 8
Any + 9

[
(e
Any + Colon
Return

(1/1) eta_asm.stp




Using F3D: Powerful CLI options

. f3d skull.vti --coloring-range=30,100 --up=+z
f3d skull.vti --colormap-file=viridis --no-background

(1) skull.vti (1/1) skull.vti

ImageFile (Magnitude)
170. 255, 300 533 76.7




Using F3D: All available in the Config file

e Everyoptioncanbeenabledina [
JSON-based config file

. "match": ".*(step|stpliges|igs|brep|xbf)",

e Options can be enabled based on file noptions": |

name "scalar-coloring": true,
e Wesship “ready to use” config files in "load-plugins": "occt",

our prebuilt packages upts et

. . . "ambient-occlusion": true,
e Different config files for interactive . , .o
coloring-component": "-2",

and thumbnail usage "coloring-by-cells": true,

"camera-direction": "-1,1,-0.5"




We do have a very detailed

documentation deployed continuously,

please check it out!
1.h'.0 '

-' [ J ...
a'.r.s"; ta)

https://f3d.app

Using F3D: documentation

7 F3D  Download Documentation +

Supported File Formats
Command line options
Interactions
Animations
Configuration File
Commands

Parsing Options

Color Maps

Final Shaders
Desktop Integration
Plugins

Limitations & Troubleshooting

me to our new websitel Read th We would love to hear your feecback!

Gallery Blog  Web Viewer Donate 44 Nightly +
“This is the documentation for the /4 Nightly version.
For up-to-date documentation, see the latest version (3.4).

"

Quickstart Guide

This guide will help you get started using F3D.

As an overview, you'll learn how to run F3D and open files, configure basic scene constructions, interact with them, and play
animations.

Prerequisites

To use F3D, you'l need to install F3D. See the download page for the latest release package supported by your system.

Running F3D

Once F3D has been installed, you should be able to open a file in any of the following ways:

+ Open afil directly from your file manager.

+ Open the F3D application directly, then drag and drop a file into the application window.

+ Run F3D from the terminl with a set of command-line options.

« Configure F3D as a thumbnaller for supported file formats with certain file managers. [%

If you choose to run F3D from the terminal, you can open your file by running the following
3d /path/to/file.ext

Optionally, you can also save the rendering into an image file:
f3d /path/to/file.ext --output=/path/to/ing.png

If you need help, specify the =-help option

3d --help
man fad # Linux only

Once you've opened your file in F3D, you're all set to start visualizing! Press (] to open a st of shortcuts to help you interact with
your scene.

See the supported file formats page for the fulllist of file types that F3D can open.

Constructing scenes

GitHub & &

Precequistes

Running F3D

Constructing scenes

Interacting with your scene
Maving the camera
[—

Playing animotions

Further Reading

28
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\\ So many options, to do what ?
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Features: Animations

Display any or all animations
Control speed
® Goframe by frame

(1/1) scene. gltf

00
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Features:. Textures

Display textures or choose your own using command line: - -texture-base-color and more

(1/1) scene.gltf (1/1) scene.gltf

"\, IR g

L
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Feature: HDRIs

Light with and/or display stunning background HDRIs, with fine control and blur

(1/1) £3d.stp

(1/1) £3d.stp

o 9




Features: Multiple files

(1/1) Base_1.stl +21

Combine multi part models easily with:
--multi-file-mode

File Edit View Bookmar Tools  Help
% /home/glow/data/tmp/files
files
Places
Home Folder ;"1' “”Hrf""; y y
[ Desktop kKl . \g |
@ Applications g L el .
a

data
Base_2.stl Base_3.stl Base_4.stl Base_S5.stl

b § P

Castle_bot_2.stl Castle_bot_3.stl Castle_bot_4.stl Castle_bot_S.stl Castle_bot_6.stl

W

Castle_mid_2.stl Castle_mid_3.stl Castle_mid_4.stl Castle_top_1.stl Castle_top_2.stl Tower 1.stl

i ) y
i 4 ) 7 e
5 ) 5 mw

Tower_2.stl Tower_3.stl Tower_4.stl Tower_S5.stl

22 items ee spa 2.0 GiB (Total:




\\ Features: Advanced rendering (blending)
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\\ Features: Advanced rendering (ambient occlusion)
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Features: Gaussian Splatting

Classic GPU sort-based gaussian splatting as well as alternative sort-free stochastic blending



https://docs.google.com/file/d/1w2JI0NulkW3HOMaqNVIw4Q2Nx8_BQYU4/preview

Features: Analysis

e Display meta datainteractively
e Recover moreinfoin the terminal

Loading files:
/home/glow/dev/f3d/f3d/src/testing/data/soldier_animations.mdl

Current animation is: stand
Current animation time range is: [0, 0.8].

Animation(s) available are:
0: stand

1: dead

2: dead_right

3: reload

4: hit

5: down

6: stumble

7: run

8: shoot

9: walk

No camera available

Number of files: 1
Number of actors: 1

Not coloring

Scene bounding box: -10.7819 < x < 13.3392, -14.2737 < y < 20.0918, -24.3789 < z < 23.9942
Camera position: 1.27865, -120.832, -0.192358

Camera focal point: 1.27865, 2.90905, -0.192358

Camera view up: 0, 0, 1

Camera view angle: 28.2222

Using grid unit square size = 10
Grid origin set to [1.27865, 2.90905, -24.379]

Number of actors: 1
Number of points: 12636
Number of cells: 4212

37



Features:; Scientific Visualisation

e Scalar coloring
e Volume rendering

(1/1) scene. gltf

38



\\ That's it ?
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Extending F3D: Plugins

Every file format is handled by a plugin
e F3D officially supports 7 plugins:
native: all formats natively supported by VTK or F3D
alembic: depends on Alembic (.abc files)
draco: depends on Draco (.drc and GLTF Draco extension)
hdf: requires VTK HDF module (.vtkhdf and exodus files)
occt: depends on OpenCASCADE (.stp, .iges, ...)
usd: depends on OpenUSD (.usd related files)
o  vdb: requires VTK VDB module (.vdb files)

e Weship aplugin SDK to extend F3D

e Apluginexists for Abaqus: https://github.com/yangcshen/F3D-ODB-Reader-Plugin

e Any existing VTK-based reader/importer can be easily wrapped into a F3D plugin with
minimal efforts

O O O O O O



https://github.com/yangcshen/F3D-ODB-Reader-Plugin

Integrating F3D: C++ API

F3D isn’t just an application, it’s also a modern C++17 library! Shipped in the binary!

#include <f3d/engine.h> #include <f3d/engine.h>

#include <f3d/interactor.h> #include <f3d/image.h>

#include <f3d/options.h> #include <f3d/scene.h>

#include <f3d/scene.h> #include <f3d/window.h>

// Load VTK native readers // Load VTK native readers

f3d: :engine: :autoloadPlugins() ; f3d: :engine: :autoloadPlugins() ;

// Create a f3d::engine // Create a f3d::engine with a offscreen window

f3d::engine eng = f3d::engine: :create(); f3d::engine eng = f3d::engine::create(true);

// Recover the options and set the wanted value // Load a geometry

f3d::options& opt =eng.getOptions() ; eng.getScene() .add("path/to/file.ext") ;

opt.render.effect.ambient occlusion= true;

opt.render.effect.antialiasing.enable = true; // Set the window size and render to an image
f3d::image img = eng.getWindow() .setSize(300, 300) .renderToImage() ;

// Standard 1ibf3d usage

eng.getScene() .add("path/to/file.ext") ; // Save the image to a file

eng.getInteractor() .start(); img.save("/path/to/img.png" ;




Integrating F3D: Python

Each C++ APl is bound to Python!

pip install f3d

3 Windows Powershel x v

PS C:\Users\mcmig\dev> python test_f3d.py

PS C:\Users\mcmig\dev>

import £3d

“reen engine

engine = f3d.Engine.create (offscreen=True)
engine.options.update (

{

"scene.up direction": "+Y",
"render.effect.tone mapping": True,
"render.effect.ambient_occlusion": True,
"render.effect.antialiasing.enable": True,
"render.effect.antialiasing.mode": "ssaa",

)

engine.scene.add ("DamagedHelmet.glb")
engine.window.size = 100, 100

# render
image = engine.window.render to_image (no_background=True)

print (image.to_terminal_text (), end="")

if name " main ":

main ()




Integrating F3D: Python showcase

=

Some results made using Python scripts




import app.f3d.F3D.*;

public class F3DExample {
public static void main(String[] args) {

Integrating F3D: Other bindiNgs ... ..o

// Always use try-with-resources idiom to ensure the na

try (Engine engine = new Engine(Window.Type.NATIVE)) {
Scene scene = engine.getScene();
scene.add("f3d/testing/data/dragon.vtu™);

engine.getWindow().render();

}
e Chbindings ¥

}
e Javabindings

. . . f3d(settings)
e JavaScript (wasm) bindings “henCasync (odile) = ¢

write a 3D file located on the server to the internal filesyste
const modelFile = await fetch("/assets/example.obj™).then((b) =>
b.arrayBuffer(),
f3d_engine_autoload_plugins(Q); ;
f3d_engine_t* engine = f3d_engine_create(0);
f3d_options_t* options = f3d_engine_get_options(engine); R oeatiealIy lod GliNsuD:
Module.Engine.autoloadPlugins();

5
Module.FS.writeFile("example.obj", new Uint8Array(modelFile));

f3d_options_set_as_bool(options, "render.grid.enable", 1);
f3d_options_set_as_bool(options, "render.show_edges", 1);
f3d_options_set_as_bool(options, "ui.axis", 1);
f3d_options_set_as_bool(options, "ui.fps", 1); Module. setupOptions(Module . engineInstance.getOptions());
f3d_options_set_as_bool(options, "ui.animation_progress", 1);
f3d_options_set_as_bool(options, "ui.filename", 1);

create an engine
Module.engineInstance = Module.Engine.create();

setup the window size based on the canvas size
const scale = window.devicePixelRatio;
X X Module.engineInstance
f3d_scene_t* scene = f3d_engine_get_scene(engine); .getWindow()

f3d_scene_add(scene, "f3d/testing/data/dragon.vtu™); .setSize(Module.canvas.clientNidth, scale * Module.canvas.clientHeight);

const scene = Module.engineInstance.getScene();

f3d_interactor_t* interactor = f3d_engine_get_interactor(engine); Stene cadch (amiclobin

f3d_interactor_start(interactor, 1.0 / 30.0);
lo a first render and start the interactor
Module.engineInstance.getWindow().render();
Module.enginelnstance.getInteractor().start();

: : D)
f3d_engine_delete(engine); . catch((error) => {
console.error("Internal exception: " + error);

ioH



Integrating F3D: External window

e F3D canbeintegrated into an existing application by hooking the OpenGL context
handled at the application level.

e We successfully manage to integrate it in QT, QML, FLTK, GLFW applications using C++

e Exhibit uses GTK+Python

Exhibit
GNOME application
Credits: https://github.com/Nokse22/Exhibit



https://github.com/Nokse22/Exhibit

Android: https://github.com/f3d-app/f3d-android
Pe rSpeCtiveS Linux mobile planned too
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https://github.com/f3d-app/f3d-android

Conclusion

F3D APP

FOUNDATION

Non-profit foundation
Donations
Community support on Discord

Contacts:
o f3d.app
o discord.f3d.app
o  contact@f3d.app

Credits:

bristleback model by Nikolay_Tsys

Sir Frog - Chrono Trigger by Adrian Carter
DamagedHelmet by ctxwing and theblueturtle_
soldier_animations.mdl: LibreQuake Project
Watch movement by Greg Brown

Medieval Castle by boldmachines

Duck: assimp test models

SampleCastle: ThatOpenEngine

Adafruit case: Hawkry Zhang (GrabCAD)
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