IT SHOULD BE OBVIOUS
TO EVEN THE MOST
DIMMITTED INDIVIDUAL
(WHO HOLDS AN
ADVANCED DEGREE IN
HYPERBOLIC TOPOLOGY)

THAT HOMER SIMPSON
HAS STUMBLED INTO...

... THE THIRD
DIMENSION!
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On the Cheap | (or Even Cheaperl)

Brian Hirt
©

LOLUG (Lincoln and Omaha LEGO User Group)
June 2022



https://www.instagram.com/brianbuildslego/
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Method 1. NO SOFTWARE REQUIRED
THETORUS




Method 1. NO SOFTWARE REQUIRED
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R little more mathematically...

= The solution of {(x, y, z) = 0, where

2
flz,y, z) = (ﬁ:ﬂz + 7 — R) + 22— r?
= R 1s the distance from the center of the tube to the
center of the torus,

= 1 1S the radius of the tube.

@



0K, a little /ess mathematically... Break 1t down!

2D 1mage — pixel 3D solid — voxel
R




Ine examples




Fine examples
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Studs ONLY On Top
A brillant example
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And a briliant counterexample by
LOLUGs Marshall Stoneman




Drububu

» drububu.com/
miscellaneous/
voxelizer

= A free web-based tool
= Cubes! Great, right!
= (Well...)

/IR LY
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ububu.com, portfolio m @ |

commercial illustration a.nimal:iondoodles about !
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shape packer | single line objects | legolizer | nanoblocks | voxelizer | papercraft | tiny devices

Online Voxelizer

Convert your 3D model or image into voxels in your browser.
All data is fast and securely processed on your local machine.

=O=
=

48x14x48
4.104 voxels [ shell thickness 0 m
</ > 48



https://drububu.com/miscellaneous/voxelizer/index.html

The Cube that Isn't...

=The 1x1x1 brick




Solution: Squish our plan!

=56 =383.3%

= That 1s, multiply the height of a model by a
factor 0f 0.833

= When you build it with non-square (tall)
bricks, it will stretch itself back out




And how, exactly...?

= Drububu with some help from

= This 1s a free web tool provided by AutoDesk
(the company that makes AutoCAD)



https://www.tinkercad.com/

File Edit View History Bookmarks Tools Help

BY Tinkercad | Create 3D digital - X | =+

> Q‘ B o= U a https://waw.tinkercad.com e ﬁ QSearch
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From mind to design in minutes

Tinkercad is a free, easy-to-use app for 3D design, electronics, and coding. It's used by teachers, kids, hobbyists,
and designers to imagine, design, and make anything!
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File Edit View History Bookmarks
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Download 3D Print

Include O Everything in the design.

The selected shape.

For 3D Print

.0BJ

GLTF (.glb)

For Lasercutting

.SVG

@ More information




J-D File types
= OB] = “OB]Ject file” %
= STL = “STereoLithography” file - - 0! N —
E_— IMAGEToSTL o

OBJ and STL are equally useful
for LEGO — use whichever your
program will use

Our free and fast tool will convert most 3D mesh or 3DS (3D Studio Mesh) model files tINRCLCIIERICEIIE
Triangle Language) file that can then be edited further in most popular 3D editing packd
printed without any further processing.

Convert between these with
online tool
https://imagetostl.com/



https://imagetostl.com/

1.

Import
STL or
OB]J file
into
Drububu

Tweak the
resolution
(how
many
voxels)

%uhuhu.com, portfolio
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commercial illustration a.nimaﬁondoodles about
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shape packer | single line objects | legolizer | nanoblocks | voxelizer | papercraft | tiny devices

Online Voxelizer

Convert your 3D model or image into voxels in your browser.

All data is fast and securely processed on your local machine.
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Et votla!




Method 1.5. NO SOFTWARE REQUIRED (but
maybe a few shekels...)

Drububu redux

= Not quite so free

= Your mileage may vary — I have never tried this!

@


https://drububu.com/miscellaneous/legolizer/index.html

Method 2. OPEN SOURCE SOFTWA




brickr

= brickr.org

= Renders images
Ins5x5x6
fundamental
LEGO units

= No squishing or
stretching

= Creates layer-
by-layer maps

brickr m A  Reference  Articles  Changelog

Emulate LEGO Bricks in 2D and 3D

brickr

Overview

brickr is a package for bringing the LEGO® experience into the R and tidyverse
ecosystem.

The package is divided into 2 systems:

« Mosaics: Convert image files into mosaics that could be built using LEGO bricks.
« 3D Models: Build 3D LEGO models from data tables using rgl.

brickr also includes tools help users create the Mosaics and 30 model output using real LEGO elements.

Check out brickr.org for more detail!

What's the point?

The goal of brickr is to provide a series of tools to integrate the LEGO system with R by:

« Enhancing a real world building experience with mosaics, generated instructions, and piece counts.
« Generating interest in R and coding for new audiences with easy-to-create 3D models.
« Embracing pure novelty.

brickr is developed under the Fair Play policy using publicly available information about LEGO products. brickr
is not affiliated with The LEGO Group.

e


https://brickr.org/

Rutodesk Meshmixer

» meshmixer.com

= Manipulate and
tweak 3-D 1mage

files (STL and OB])

Autodesk Meshmixer

free software for making awesome stuff

NEWS (September 2021): Fusion 360 now contains many of the
great features you've grown to love in Meshmixer, with continual
growth and improvements to its capabilities in mesh coming soon.
While we have no current plans to retire Meshmixer, please note that
the tool is no longer in development and will not be supported by
Autodesk moving forward. As such, we encourage you to download
a trial of Fusion 360 to continue getting the most out of what
Autodesk has to offer in mesh capabilities, as well as much, much
more.

Download Fusion 360 here

DOWNLOAD FORUM VIDEO

Meshmixer is state-of-the-art software
for working with triangle meshes.

Do you need to clean up a 3D scan, do some 3D printing, or design an object that fits something else?

Meshmixer can help. Think of it as a sort of "Swiss Army Knife" for 3D meshes. @



https://www.meshmixer.com/

MakerBot Thingiverse

_,!!:.-_:-‘ Search Thingiverse xplore ucation
] Print a Brick: All LEGO® parts and sets <L Download All Files
by hrencok June 30, 2017
® | ] + Collect Thing

7 Like =

D Comment

. . 4 Do X
= thingiverse.com

» Find other models at

Share this thing
) () 8 2

= Yeggl
= STLFinder
= (Google)



https://www.thingiverse.com/

UNIVERSITY of NEBRASKA-LINCOLN Vi

i L] Nebraska Innovation Campus
N NEBRASKA INNOVATION STUDIO

Rapid Prototyping
model at
°
Tinkercad)

Or Tinker cad... SCAN

your physical

object!!!

= UNL 1innovation studio
= 3-D laser scanners

Qur CNC equipment can handle a
variety of materials in 2D and 3D.
Design and modeling software is
available at each of our workstations
as well as our 12 station computer
lab.

Tool List

ShopBot Alpha CNC Router with
a 4' x 8' cuttable area. Capable of
cutting 2D designs and 3D
models out of wood, foam or
plastic. No carbon fiber or
fiberglass

(4) Epilog Fusion Laser Cutters,
able to cuts up to 1/4" wood as
well as acrylic, paper, fabric,
leather, rubber and foam.
Engraves all cuttable materials as
well as stone, metal, and glass.
No vinyl, polycarbonate or PVC.

(6) Ultimaker 2+ and Ultimaker 3
3D printers with an 8" x 8" x 8"
printable area. Can print in PLA,
ABS, CPE, CPE+, PC, Nylon, TPU
95A plastics.

(2) Form3 resin 3D printers with
a5.7" x 5.7" x 7.3" print volume.
Ultra high resolution printers that
print a wide variety of resin
materials.

MarkForged Mark 2 Carbon Fiber
3D printer with a 12.6" x 5.2" x 6"
print volume. Can print Onyx,
nylon white plastic with carbon
fiber, fiberglass, Kevlar®, HSHT
fiberglass

4' x 4' Lonestar Trooper plasma 1
table

» Innovationstudio.unl.edu

Artec Eva and NextEngine 3D
scanners



https://innovationstudio.unl.edu/

brickr in action
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Automatic Generation of Constructable Brick Sculptures
© 2013-2015 Romain Testuz and Yuliy Schwartzburg
Details at http://lgg.epfl.ch/publications 2013/lego.php
Contact: romain. testuz@rayform.ch

- . .
& Voxelization resol... ? s

Flease enter the resolution that you want:
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; Brickr

— O bt
EE Brickr @ EB About g3
Main Limits Automatic Generation of Constructable Brick Sculptures
© 2013-2015 Romain Testuz and Yuliy Schwartzburg
Load Details at http:/lgg.epfl.chfpublications /2013 lego.php
Contact: romain. testuz@rayform.ch
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| Load shape I

loadabe |20 2] |10 2] |20 5]

Display

[] Layer by layer ||:| ¥ |
Render bricks [] render araph

(® Real Color (") Connected comp
(") Random () weak artic. point

Basic Advanced

Auto optimize

Finalize

Print stats

Sawve instructions Export to .obj

Incorrect orientation!
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Main Limits Automatic Generation of Constructable Brick Sculptures
© 2013-2015 Romain Testuz and Yuliy Schwartzburg
Load Details at http:/lgg.epfl.chfpublications /2013 lego.php
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R final word...




Other Questions? You got em!

Answers? Mmmmmaybe.

hirt.brian @ gmail.com LOLUG

O O OO0 _ 0O O @GO O

lolugclub.org @
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