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SVG Based Realtime Drawing Using NXT Robot
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df A d&  Eoplld  #AE  HFW(physical
computing)& ©|-&gt 2F2] AH|7E WolA AL Qlrt, ARt
QlEf& H(interaction) & $I3F 28 AREo] ofd <QlEo]A
(interface)7} A2t =29 (drawing) Q] =12 ZES AME
sto] ZAS = HA Fol & 7t gtk E =RoA=
AL AT 4= Qs ERQ #YE AlAH e g
Aol ofsf AgFstart st 2 AL stk BREL
2 #11(Lego) jitollA V& ullE AE(Mindstorm) A5
Y 28 NXT AAEE o] &slgla, dMox e HA =29
A o2 S5t 25 AlEdo|E(simulate)dh= 7}
A o R FESIGT A @A ERYE 5] gt
o NXT AAEHE AoE £ JxEs sk oAM=
(Icommand) 2fe]E&Z|(library)& ©83191, 7MY E<
F3al7] Yste] ojur] HEFo] & ZEZA A (processing)
gto|lBejg]E o] &3ytt. #¢l(line) EEYS fi5te] W
(vector) ¥4 SVG(Scalable Vector Graphics) T}U-S 718}
o oju)x] AuE glo] TANYT, o ALHE BEX
(bluetooth) SAE0Z AAIZE EXo| 7p556le] AREAle] &
ol wet U oluAE wEel W 4 ek, olefel g
2 oJujA| 8] Aol Tx)= o] ot ERQE sl I
oA sFte] HEHA(performance) 2 A48 =7} Qlr},

I. A8

2 wro] ofEo]A  HXAH  H3FW(physical
compu ting)[1] 7]&E& ©]&3 e oA AEo] Al
7b oheFsbA daEaL Qlok, offgh AsFoles £ Al
A(sensor)E T+ ¢ Y= UEH QUHTo|A
2 ARSI, o] HEL EREA S HMAA

(wireless), USB, Al&|Y FA4l, 1394 & 2479 ARGA

A reward of the work which used physical computing in
fields artistic modern installation is becoming large,
But the example that used a robot cannot try to easily
look it up on a tool of the drawing which isn't robot
use for interaction, I will mention it about a user and
a drawing system design and the developmental process
which T can communicate with at these papers. I used a
Mindstorm NXT system to have been said in Lego
companies in the robot which
environment, and I classified it to virtual environments
that 1 forecasted environmental actual drawing this,
and I did simulate, I used an Icommand library to
control a NXT system, and drawing used a processing
library in actual environments for the purpose of in
order to to express to virtual environment, I got image
information, and I expressed to a vector method SVG
file to bases for line drawing, This system can have
already made it according to demand of a user as
possible by bluetooth
These figures can work to one

composed working

real-time communication is
working together,
performance not being stopping to the results of

already in processes doing drawing,
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a Beautiful Place Out in the Country

A WA, A ARk #E (hektor)[6] 7]7]2 A2y
ol5 ARgSle] AHle T AREo] Qi o] AEE de
2E Ao 253 HE ke ol8ste] ARE v
TFofF= 2T Y E(script) Y2 (Algorithm)S 9|
sfo] S AForH, g 22 A g
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GPUS CPUQ A% HZ

T Wig, NVIDIAS] 3902 CPUS GPU A%< H
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Al WA, dE29] e RRE Mgs FE50 R
2 oJuAE ARkl AlAHoTt

A A At A 77|12 AxFolg ARgE
Aol wisl gt A 3 wae #9Y a7
ALt AL Re olgslel "] He AdeRs
g olux|9 F@o| P5iL FoUHE 124t A
I 36AIZ7IAl &/l ARkl AA olulA|7} S E

2% m2ady §4e an ,
Yul= ol E 7HAet thofelt dojr =y
o] 7FsHA sk olF /A (Eclipse)[9] 7Y & QtollAl
o|Foj ALt o= Au} 7JHke] TR IO R JDK(Java
Virtual Machine) [10]& AX|3}o] A8} 7j 34 o
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Bl ofo|AMES]EE Hlad fidstA AT
G =S Heh & Hol 9= elolmelelE olgsis)
ok ofolAMES it ARflA U mRRIEAE A15F
2pos m27we pAsk], wegt AAS Ao 7}
oM ke dWitE A]AHl(Embedded  System)
NXT[16] A]/\Eloiyﬂ b ololm ZAE BEEA

Arge ZRIRS %Lzﬂ;‘é}ﬂ o AAE AEE 3
]_

= Al olold gtk 3t A
B Solueesl agAoR Hulgol glof x2a

o] o] golsttt. NXT A|A®E Alofstr] <l
ofo]AME alolH S ARG, ApHl APIZ A|¢

EEEEE 7}
bluecoveE ©]85lo] NXT A|AHlo] #3F BWES AY
3l7] I3t APIE A|¥dh= Icommand jar o] HQ
sict,

NXT A|AO] AlMell= B, ARRE, 2ol Az
AA7E Qo HE S S 3 s Alojd 4 Sl
on BEEA oFo| shsdlth el xy HESO

bluecove, jar

2 HER UeolA Bxo] gl toftt Fej= Aol
Rsstet, Bepagel du 25 o)) tEe] gu

Y “AA 4= oy FAEE sk= o Slo] oy
02 77|58t Z2EERY o 7HtTete Jdst
22 7 AL 7Hse 22 Z2ao] E 47} Qi

olgfgt YHt|E A|A®l NXT AlA® 7 847 A
0]9] A|#Y EE(serial profile)S A Ysh= USB &%
—',E‘i 5= (Dongle)Z o]&steo] dHo| 7Hgsltt o]

S BAOIAE NXT ALH Aole] A2 ZES A9
5= ASUS E5E8A =22 AYL 519t

leormmand
(Metwork)

Processing
{Program language)

Eclipse
{Program Development Envirenment Tool)

JAVA Virtual Machine

Windows{0S)
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Bluetooth Initialization

4

FC to MXT Connection

+

SV3E File Load

4

SVGE Convert Algarithm

SVGE Header

int(x, v)
I ICreen size RICHRR¥ ¥
Motor length Algorithm
<+
Maotor direction Algorithm
4
Motor speed Algorithm
- 4
HET Robot Drawing

4

MXT Connection Close

by 13 8. WY BE ANA

Session ||-B

]
rz

PEFINAY IS

149

Mo > e
o it

of

o,

N
PER )

T
(Y}
o o
E
5
‘;;5 2
o
i rlr
NN g
ﬂ;ﬂ ©
S
ﬂ oL
e
Y
o rE
Bl
EAR
o 2
i
kN
rug »

fijo

rulo
.-}
N
g
z
>
H
Z
[
2
E‘
2 oR
o
o

3.1 SVG HIO|f =

1) SVG H3 &118]Z(SVG Convert Algorithm)

SVG[5]st 2219l W] Jejgls 7|&sh7] figh XML
2] dojz ¢ HepeA Aol g 7t [l
g2E #HYo] 7kt stolHyay AHIAIYHE
S AZAZA 47 Qu, wWE aggag Sy
S25 o= 3o M} gle dojolrt ke &
5t7] 9felf o|u]AlE SVG HH = HEH17]8te] AR
ARE o] Sl ARE Aiste] ASHE 2714 o]
Bl AAE sHA Fo}, dlolEolA olw]A] A7) gk, A4
& 2 g 55 U= FESte] 449 HolHE sk
o #+7] grow HE7|= dare|Foltt,

ol

3.2 NXT A|ARIQ| RE| &

1) 2y o] 4 digE
(Motor Length Algorithm)
SVG Higk dalejol A 13t X9 yo gt o8

slo] Flzomne 72g Z4ste] @Al xo} yol &
ngel WE AE Ak F= duelzold, @4

A1) B9 Zolsh the R olEH: 9| PolE v
Wt} ol ok, ] ME ARLE G AL
A ek

AEEE NXT A2H REE 1E BEEA, 44
SRQY Bk B9 LololA e} 1), F 360%
2 e wel Zo Lot 86.am7t oA ek
ool wet 10 W2 F9| ol oF 0.24mA o]
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L(X)=(X — X)*0.24 1)
360 :86.4mm=1 : Xmm 2)

2) BE Wk 54 dugE
(Motor Direction Algorithm)
Ao & dojoflA HEZ 7] & Zdolg W 2 o

SO oo sh & olol WY Yt L4
gol oA Hk dol 7ol Ue4E 29 ol

Direction(X)=1L,,,, — (L x— Count*0.24) (3)

3) BY £k 34 dudE
(Motor speed Algorithm)

o Z7te] we A%k C7h BNl EAY 4 =S
Ao wE HE9 &£ ghe Antsl = darege
o, gHolof T A wele] Zolot ¢ wele] Zole] 7}
2 ANstel ke Aekn, Aoz Hejsto] 2zt
e S2gls SAs e daresolt,
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LVV}(}['.“
= T*SpeedMAX) + Speed, gy (4)
MAX

V. +&8 23

L1 03;% 7}2 750m, A2 750m =7] G QoA
of AFHT. A& sk Heoll Adoid=
E29& sl
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A Y3le SVG ZH9| om]2|9] 3 ghe Wof ofn|

AE Wb Feet HE ghow Falol =29 AYe
3] S8l $1b 3ol =5 Fol MEFA Fo=H
OPIME BT FAYCR EEdol UEhHT
FPole FEE FAYCR Hoh ZEskal Just
=29 AYS & 4 =S AfAdsfor skt kAt
Aikgo] Yt oju|el ZA| il strietE Th &
AollAer AAl BgolA AAter AFehe Uk
HFOoR Eioc]-% sh= o3t Al It 3y A}
A7} st HEHAR 2-ge 271 gk
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