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matereal: Development of a Toolkit
for Creating Applications with Small Mobile Robots

JUN KATO,tt DAISUKE SAKAMOTO" 1t and TAKEO IGARASHI" 1t

Various inexpensive mobile robots are becoming commercially available, and it is now pos-
sible to run interesting robot applications by combining small robots and standard personal
computers. However, it is still difficult for software developers to create robot applications
because programming robots usually requires prior knowledge of robotics. We therefore de-
signed, programmed and started to distribute a toolkit to create various robot applications
with less difficulty. It uses a ceiling mounted camera as a global sensor that detects robots
and objects in the real world. It provides a high-level navigation API to move robots on the
basis of the sensing result. The users can design behavior of robots using an extended version

of state machine model.
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HEEINTEHD, robot.assignBehavior(new MoveTo(x,
y)); EEFIEER Y MAEE U T PR B 2 fa 9

6 N7 bV Ul

ECiAsE A /4
SRV T L 201001

%. TODOZFAE VectorBehavior DFEHED 5 A TH
D, BYv ORI, BHEONIENY ML s HI
HIDALEAN T S IVANDHEINRT MLER L T2 KD
317 (BZH 117) TH5.

public Vector2D getVector(Position position

return new Vector2D(
destination.getX()-
position.getX(),
destination.getY()-
position.getY());

7235, behavior /3w /r—Ici, @Ry MEETH
DOYMEDATE L FTMZEE LT, TO%ANEET S
Follow £ WO RZFNEELFTENT NS,

5.3 & 22 [@ &

matereal Tld, EZEDAEENZHHIT % Collision-
Detector & fEZ47% a9 2R 5 #E2 £ 9 Collision-
Avoider D " DDEY 2 — )V CHZEELO AN R
PINTWD. M3IChHB KD, FAEICHEZETEE
P2 H5E 9 % CollisionDetector 7z, BRSO IRAEIC
CollisionAvoider Z5 2 1UZ, fiiZexmiEEEo5n%.
O—) LNy 7RSS K, @287 mhkE Uiz d &8
BRI E 5N 5.

5.4 EOKRvY b (ProxyRobot)

matereal Tld, TR ;& ZOREREHDEARIIC
BETA VR T—RELTERINTNS. Lich>
T, W LEYICTAEST 2—H0aRy FT/&<
LEIFEY T Ao TRIHTE S, HIZE, WD
Ry MY A A8 A a Ry b2 £ T Proxy-
Robot 1 V2 7 2 —ARUZ DG 5 Az core
Ny T —VTEHRLTVS. ThZHAVT, —H0f
BER Y MAOHRZ G \EES % CloneWheel-
sRobot 75 A% entity /3w 7 —Y TEZL TV,
CORETRY h2Eid L EET 5N RTO
Ry AECEIRET 5. &5, INLIREHRNG
A VRT 2 —ARCG T T ABEOTH 2 IZE#FET»
AN

5.5 HREMAGUI&AZ0OY

A —)VFw b NS L TREICIR 5 BREBERE
¥, TEA7ZF GUI THEELNE LI ITE>TWY
. F9, gui v =Y Ty FOY—EX
TelcA Ty a v RIEET 5700 GUI 8=V HVE
HINTWS. =i, 5 CT/rlLzEDIC Java
DFE QUL A 75V Swing mJDOa>s5+E LT
FEEINTVD. —EREF B cLTcchboay
TIFA VAR AL, T4 Y FY (JFrame) &
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EiZio s e, 41025074 T — A%
ETED. Fiz, —LALBNCE, V—ILF v b)Y
EHLTWAEERY FOERHY FLARTRY M
A0 Dz~ —n L aRy FORIGT 7% & O HE
BB THS. TNHZ GUI THETE, Rz
HEAOGEMENS XML 7 7 1)V e LTS 5%
%7 2 X Catalog WHEINTVB. haoJz{E
% L, Matereal 7 A®D Singleton 1 >~ A X VAT
loadCatalog(Catalog catalog) XY RZEMRT LT
Ry 2 S T2 DM TE T T2 K 5107 5.

5.6 NNy IT—T

AT, matereal ICHFENTUVSD, matereal
NTERHATZ R 770y M efind 5. A
S, MDOEHICKZIATIVRELDIzT v —
IZE>TWV5.

connector /\ 7 —

connector /3w r—Jlk, TRy b & OREE IR
T 27D r—IThs. EhiFEEZMSEL
JeA > 27 2 — X Connector &3E%7 T AN ER
ENTWB. Fiz, BT RLADT LT 4w 7 R
(btspp://, http://7%&) %2 & LICEY]7% Connector
DA VARV ARG 5T 77 VU —2F A Con-
nectorFactory % %. BLIK, Bluetooth, TCP/IP,
COM R— rrF DIEED 5 ADFHET %. Bluetooth
Hefilcld JSR-82 TED SNTALRD—i 2 FHT B
BlueCove*J A 75V %, TCP/IP ##uci JRE O
HHES 751 %, COM R— M giIcld RXTX 5
AT IVEMHT 5.

capture /Ny —

capture /8w r—l, Web HXFICK%F+ 7
Fr 2 RHT 2720082 r—IThHD, HARMNHR
GHHEZ £ 9 1 > 27 — A VideoCapture & J%5 7
TABEDER SN T VD, HATEOREIZO0S Tk
WCHIHT 25475 VMNEED, Windows Tl Di-
rectShow, Mac OSX Tld QuickTime, Linux Tl&
Java Media Framework #%H T Video4Linux 7% F\>
%. HIED connector L[HFRIC, 777 FU—=UF R
VideoCaptureFactory BHE TN TV 3.

6. BHYIT

AT, By MEfAWET 7Y r— g
FEUTRETR Y — )V S DB DONTESEL, FENC
YERL U7z —)LF | matereal 25T L7z, matereal

* BlueCove. http://bluecove.org/
T RXTX. http://users.frii.com/jarvi/rxtx/
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&, WASOEGHSHE—HZRIBLT, TRy

N SOYMRD N A PRI O IO TR ETHIG T %.
TOTEERERIE, N7 NV ERVEa Ry b
OFELNVEBEHRICERIHTE 5. 7z, A
HEIEZ i U T IREEER TV &K D, =PI X BIR
DO OIR & EZEENE R EOEET IV T XL
fERAREC Lz, w—)bFy MEBIES A —T >V —
A ThFZRHUI TBD, S%EL—FIckd T —F
Ny T, HEERPHBEZ AN TN L. BHEDOTET
&, Processing IROFIFER Augmented Reality (i
DRI HER EIc kD, V—ILFv b EE
SICERN TR TVEDIC L TVETNWEEZ T
Wwa.

BEF  matereal 1, 2008 4F 12 H/H5 2009 4 8 H
£T, 2008 FRE FHIRES IT AP - B FiE0s7
B2 TR, JigERHN - TaY
b F—=Y v OAIRIEE T O Y = 7 MEEIRO
ANWAR—=)VT ¢ VT ADNRIIEH Uiz

2 £ X W
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