| \ e

/]
—
~\ ‘ »
\d| ) A FTogia

\
mable tter Editor
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AbStraCt A Since | am u_singab te force datg struc_:ture, this increases the runtime
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facilitate and help the design and simulation process of programmable matter. We decided to use a re";*;rr]esct’:r‘]’tes theruntime qf s ' A these numbers
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product. Inthe end we have created a piece of software that allows the user to plan out and see in real . 2 QWKRXJK RWKHU-PHWKRGV V
K time the simulation of programmable Matter. While this Is far from the perfect Origami simulator, the editor wheren is the number of friangles.

can still simulate many simple origami forms making it a great teaching tool.
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Integrating the PhysX Simulator:
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Actor Triangle Edge or Joint Vertex

. . idnyfles make u | SirsHhr \Vhile F ilar data stracture, it does\not keep track of
Ma ter and the f0|dmg Squence WIthOUt rdu ant dta mo$vetnlJ Ic]u(-r;ili_gjrotEatliQoS\ Wﬁioﬂﬁ?%ike s:yeshpape $Envahti{thvcxaoV\(:tctlc_)lrfsz‘r‘z)ttalttel_a\r/ouadQ DF\%&?ﬁ?ﬁfﬁézﬁinge Ob.eCtS in nce-the Simula or iS in motin Whl(?h n+akes It
reate a Graphical User Interface(GUI) to allow~anygne to create a = ? dif%icult 0 fik A for multisten foldin !
crease pattern or schematic for a programmable matte T v | . ' JHSIEP TO(EINg. . . .
OWHJUDWH 19.'.$-V 5N 0ODWRLT SWR WKH 3UI \ A-We-deeitded o keep the gravity in the Simulator since in real |life, the
Edit PhysX Simulator to work in tandom with folding\sequences read * a~ctual progyantt able matter wil have tp fight g_raV|ty 0 fold.
from our XML fAg system — A The editor converts the actors and triangles into PhysX datajwhen the
A $OORZ WKH 6LPXODMRU DOG HGLWRU WR XVH DO\ IR sinulator/is activated. Once the data has been converted, thetprogram

changes the OpenGL window into another wiRdow which renders the

A The user.can select joints inbetween actors and set up fold angles in a
/ Data Structures: \ sequence to make them fold in the simulator

A MWhen the simutator is unpaused it uses, spring\joints to credte a momen

by others \

A | had no idea what type of methods and functions | would require for af the joint which makes the actorsvotate.
the GUI editor. | A Coflision detection is maintained between ‘all actgrs in\order to pfeven
A Therefore | used a brute force structure that has each actor contains a the user ffom_selecting an angle that would send pajper t rouc#h other
ISt of triangles, each triangle contains three pointers to edges, each paper.
' can be made in the simulator. edge contains pointers to two vertices, and each vertex contains Its
A Paper is an odd medium that holds the memory of previous folds in the locatjon. :
form of creases which is hard to replicate. A These objects and more can either fall under two types of interfaces:The Programmable er SimulatorSereenshots:
A Finding the best or natural way to fold a paper given a-Sequence and first is for anything that is drawn in the OpenGL window and the second is ~L

for any thing that is selectable by clicking on the OpenGL window.
A For example, there is a Widget class which represents the tool that pops
Ip when something is selected. Since it is drawn in OpenGL, it falls in the

position of folds is algorithmically hard

PMML anad CMML: drawable interface. On the other hand it does not fall into the i
5 XML q1 o a fil t d hold the P Lobl selectable interface since you cannot select it. ~
o thaS usdef lcc)l_crea € a Tigsthat would hold the Frogrammabie A There are two dyver arching classes in the program. One that containg al ~—
AaXI\G/IrL ala ar;] 0 mg €0 nei f i ndy exist data and has methods to edit that data and another that contains all ——
ML was ¢ Ogien aUse OT\IS €ase O USe ahd thereaiready exiIsts OpenGL information and general interface. /
VIL parsers in ' | A The data class contains a list of actors in order to access the - -
A It was decided early on to separate the p¥ er data from the \nformation ] /
fg\lcgrl\‘/lg ence mordbelr tave U klleL Nl of rid A When the Simulator is run, the objects from the data class is converted N\
oadi th(' rogrtamma 3_ er Markup,tahguagg C?n qins a se Odr' '9 Intg PhysX data and then the PhysX simulation is run. PhysX has a similar N AN —_
odies, their vertex eoordinates in space, ocation, spring, an ddlta Structure setup as my editor. |
damping constants of the spring joints that conpect two ridig bodies. uture~\Work
A CMML (Controllable Matter Markup Langugge) contains the list of eac i Getti fact simulator N that | b
desired fold angle for every jointin the sequence they areta be run. Progr able tter GUI Screenshots: fe tlﬂé} Ne perfect simulator IS an on goug|process that can always be
A PMML and-EMML are associated to one another through their tittes. petiected. . . .
Fie Tods ekl Eoor Aels. Fos mier Caners el ) A In order to create a more user friendly program | would like to redesign
e - the entire interfacesand methods for drawing the prograrimable matter.
— PMML Example Code \ PMML Example Code Al I A | would also like to\better integrate my“data structlres into the Phys
<l--> PMML Format Version 0.3 <!--> <Triangle> -0 0 -0 2 2 2 </Triangle> <l--> CMML Format Version 0.2 <!--> O et i i bl .
P . SFWRU! TS | B B : data structures so that the conversion step Is\not necessary
<Title>preliminary</Title> FWRU! <Title>prelimi </Title> . .
i SFWRU! <ID>4</ID> oo e ith better knowledge 8f what methods are required, | can nowuse a
<ID>0</ID> <Triangle> -2 -2 -2 0 -0 0 </Triangle> <EventNumber> 0 / . a
<Triangle>-0 0 -2 2 -0 2 </Triangle> $FWRU! </EventNumber> Ediing oot keep|ng my da1a SUCh as the H = ge
\ <Triangle> -0 0 -2 0 -2 2 </Triangle> $FWRU! <ID> 0 </ID> ~J .
$EFWRU! <ID>5</ID> JROG$QJIOH! JROGSQIOH! | jerge vene
$FWRU! <Triangle> -0 -2 -0 0 -2 -2 </Triangle> <ID> 1 </ID> .
\ o< $FWRU! JROG$QJIOH! JROG$QJIOH! ary much th*e creation of the hardware_ to
<Triangle> 2 -0 - -2 <[Triangle> <ID> 2 </ID> -
5 <Triangle>2-2 -00-0-2 </Triar?gle> <Joint> oo a JROG$QJIOH! JROG$QIOH! | T We are exploring séveral avenues of
FWRU! <ID> 0 </ID> <ID> 3 </ID> Actor selct _Create Actor | : . : .. :
$FWRU! <Coords> -0 2 -0 0 </Coords> JROGS$QJIOH! YROGS$QJIOH! | SpingConstant set ﬂﬂ atter phySICaIIy and*each idea d9f|n|te|y Influence
<|D>2</ID> $FWRU,'V! $FWRU,'V! <|ID> 4 </ID> Jamping Constant: Set
<Triangle> 2 2 -0 0 2 -0 </Triangle> <SpringConst> 10 </SpringConst> JROGS$QJIOH! JROG$QJIOH! FoldTools \ S oW
$FWRU! <DampingConst> 3 </DampingConst> <ID> 5 </ID> FobdAngEe:l Set Fold Angle | v .
\ $FWRU3!/ </Joint> P P I?RSQ(I;D$QJQH1 )Rom K[ Simin R iR ‘ § "OJI 1apntre—1y as bheendetter established | wotld
<ID>3</ID> <Joint> </Fold> — . .. . . {
o T O AR W-i<p> oML -rigid body simulation’in arder to get a better
FWRU! <Coords> 2 2 -0 0 </Coords> . .
$FWRU! $FWRU,'V! $FWRU, V! aprOX|mat OW paper moves ana Now, creases are made into the




