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Abstract

In a previous paper, we proposed a solution to motion
planning of a mobile robot. That approach is a
reinforcement leaming approach based on a policy
gradient method. In this paper, we consider possibility
whether this approach can be applied to various motion
planning problems of mobile robots under the
environments of multiple robots, moving obstacles, and
partially observed Markov decision processes.
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Abstract

Team strategy acquisition is one of the most
important issues of multi-agent systems, espe-
cially in an adversary environment. RoboCup
has been providing such an environment for Al
and robotics researchers. A deliberative ap-
proach to the team strategy acquisition seems
useless in such a dynamic and hostile environ-
ment. This paper presents a learning method
to acquire team strategy from a viewpoint of
coach who can change a combination of play-
ers each of which has a fixed policy. Assum-
ing that the opponent has the same choice for
the team strategy but keeps the fixed strate-
gy during one match, the system estimates the
opponent team strategy (player’s combination)
based on game progress (obtained and lost goal-
s) and notification of the opponent strategy just
after each match. The trade-off between explo-
ration and exploitation is handled by consid-
ering how correct the expectation is. A case
of 2 to 2 game was simulated and the final re-
sult (a class of the strongest combinations) was
applied to RoboCup-2000 competition.
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Figure 6: A sequence of a failure recovery behavior a-

mong two robots

5

Conclusions

AL TRV bR ERFTNOEEE -2
BEREbh, =Yz NOMAEERETE Ha—F
DREN D F— LA G T 5 F2E HEERELL. 2
H2ORBIBTAHY Iz — a3 BLTAFEED
HEERLT.

PN

(1

Barry Werger. Cooperation without deliberation: Min-
imalism, stateless, and tolerance in multi-robot teams.
Artificial Intelligence, 77:293-320, 1999.

Claudio Castelpietra, Luca locchi, Daniele Nardi, Mau-
rizio Piaggio, Alessandro Scalso, and Antonic Sgorbissa.
Communication and coordination among heterogeneous
mid-size players: Art99. In The Fourth International
Workshop on RoboCup, pages 149-158, 2000.

Eiji Uchibe, Tatsunori Kato, Minoru Asada, and Ko-
h Hosoda. Dynamic Task Assignment in a Multiagen-
t/Multitask Environment based on Module Conflict Res-
olution. In Proc. of IEEE International Conference on
Robotics and Automation, 2001 (to appear).




PVM £BW=OKRy D& R DOHELICET HiRE

A Study on Distribution of Tasks of Robots utilizing PVM

RS, HABE. EREA. RIFEAR. ED—EB, BERH
Hiroshi NAKANO, Hidetomo SUZUKI, Masahito OSANAI,
Shintaro YASUI, Ichiro Watanabe, Jiro KASHIO
ZERFTFE
Faculty of Engineering, Mie University

{nakano,suzuki,osanai,yasui,wata,kashio}@kashio.info.mie-u.ac. ip

Abstract

This paper describes the system configuration
of our robots, and a method of distribution of
tasks on robots with PVM. PVM is a tool to
integrate many computers connected through
network as a distributed parallel computer and
execute parallel processing. PVM can handle
the task running on robots with the same man-
ner by use of the message passing mechanis-
m. This makes easy to develop and maintain
the robots’ programs. An experiment shows
that the latency of multi-thread programming
and multi-process programming is nearly neg-

ligle for controlling a robot.
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Figure 5: Tasks used in experiments
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Fast Color Image Segmentation in Team KU-Boxes2001
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Abstract
It is important to process color image in real time for robot
systems such as soccer robot systems for RoboCup. In this
paper, we describe a method for fast color image
segmentation used in our robot system. Furthermore, we
propose a color extraction method where color-matching
regions on HS-space are approximated by rectangle pieces on
UV-space. Using the method, it is possible fast and robust

color extraction without transforming UV to HS.
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abstract

This paper introduce the OZ-RP system archi-
tecture, which allows human players to join the
RoboCup simulation league matches. Final goal
of the RoboCup research project is to construct an
artificial team that can beat a human soccer team
in fair-play status. OZ-RP system is toward this
goal in the simulation league. We show and discuss
constraints and system configuration of regulation
legal human interface systems in the league.

1 [3U®IC

FROBEMIZ, ORD Yy TP IaL—2 5202
TAHIZBWTAR L 1 ARNU—Y OS85 LD
DEMTBEODEFIINELT, OZ-RP ¥ AFA
ERETHILETH D,

ORAw T Ial—aly—xi3, ANE &
YN —2THIL0TELZEAEMIZLA
ATHBEEORT v 7 X O Fe5 58 RoboCup @
DB, Yyli—HY—NT 32— 30 L THA
DNBBDTH B, BHAIL—-C > hELTOTL
AVETOT SLATHERL, ¥ Ialb—a2el
THERT B,

Y3alb—=arU—JiRMoERE ) — 7z kA
THAN ., BRISH TO®ELIHES, 2 0 0 0 4£HE
TENF—LOBRATEIO L~ VI3, ARF— A

MEBDOT 4 — IR TIFR->TWB Y — AICIEE L
Tnd, 2R Ialb—TarU—FiN—Rox
TRSTNEERERTEZENTE, £, BED
HENLBHBSICRERTES Z LICRRLTWS,

ORAw 77Oz r s OBRBIIE. ABF—LA
EANLF—LEDOHBENI LR EDLEF LI
TEREBWERLWHEIRTT. ATF—L400
FITE 5720 DREEFMOMREIH S [3]. ZDi=
DOEBEMOERDZDDL I aL— a2 1)—
TORETH, ABMEATT L AvENYy H—%
T D EITIIRERBEND S,

OZ-RP (OZ by Real Players) A [6] iZ. A
M1ILARKBES LAV F—LTHD, ZOF—LA
EANLTVAYOREETRE D, ZOEE, ABO
F—LOATLT LAV F—LE2<BELERICOD,
TDIXTHBONRLENERHF>TES Z &M, AR
O DWHFENZFHL . O AT F— A E Dl
ZITOLTEETHS,

IDF—LTABTLAYETIal—vary
A=V R ZEST2DITOZ-RP S AFLEIRETS,
AR, Yo h—S—N\hs0E#EEABTL
AVERNEE (UUF/810y b SRR IR L, /8o
Oy bOWRELEITE#EY Y H—Y—NTHRES O
Z7ObhaVICREE, RETBHENSIHDOTH S,
IHIT, NAOy bORBZHEEENL, ke
ROBNF—LAERDBEIRI—TF ALY TR
DILRPBETH D, BRI BEREDNDDTL
Ry T LB LTHERMAZZITRN., RIS




BEMNBELEREOLEDH D, £ 1O0v RO
WM EREANELT, TNEELLOT O
ROV ETHBNKERTET I AR ATLDL
Hlirs,

FRETE., AT P EVATLORDOER
LHBERR, YAFLICRDENZHKEHS R
L7205, VAT LRRORE L ERLORFZ
9.

2 OZ-RP 70>z b

OZ-RP (OZ by Real Players) F— Al 11 AOA
BT DA I T I T AT T ATVIIERST—
LTHB, OZ-RP 7OV 7 b E LTI AT LK
EF—LRRET 2TV,

7oz hDOEELAEN

OZ-RP 7o =7 O BEIIE. AR 11 ADERIE
TEFLAYICEoTYIalb—ay—Jis
BL., MMOATF—LENETEIEITH D,

Z #1Z RoboCup DB T3, AMF—LLO
Ry hF—LOBNTORY FAFED. &0 IR
BEZINFTO—207 7a0—FThHb, ZNET.
L3 —3arU—rTiR. ALF—LKETHHH
. EBRANTERE, LhLians ABEATLF—
LAEONBARKEELTERLE, ¥ Iab—3
Y= BNTHAHEOREEERITR D ZENE
BHTHD., DDOYVETHS.

ERAME KT E, BEDY Ial—T 3
S Y—F DATF— LOBRETIE, EFHNEAFIV
OERIRFIEFRERLTHBD, F—LAE L TOHRN
FAHOEENETF—ELTHEDNBL IR OT
nws, RETOTL—bABOF—LD L DITEE
BYURANKELTBD. £EZOTRENRTF—LO
W L BTN TVNS, ZhH0F—AEA
BF— ADSES 2 & T, AMORBORKLHB B
TV A YEITHEAT 5200 R ENHELRE,
ENFTOHNEN ERETEDNERRD T &N
T&E5,

FITANTTVAVERUGHEEZEARN1OY
MU THEL, LFIHATELZNE D, €
OEBIRICHERED.

2.1

ZOkD. FnRTnI—F A F¥T—A L,
A BT R A TSN T OIE W & OTIA
R ED. ¥EHT L AHR—D AT LEHMET
BIENEHETHS.

2.2 BELAE

MEOETOREZ., T LA VPORKRICIU2TZE
= OEEmAmEE . ABOBERREHE ZENTT
HOERTH D, BRRERETE, OATF—
M TEBRPTEWHKZAD ZLBBETH O,
O DEKERSTWEIEEHRTED VAT
AELBFNERESEN, ¥EARETR, 7277
L —OEANSMOATTF— LS B L T, MR
£ <ORANBRERLED., HHIIRRA b 2 S
BLEDTHIEDTERNY,

BEAT1IDOANSDVRHENIEBEEZHRET S,
SFEN—DODF A ATV AEZ AU ETOTERAD
Y ORBETIE. o7 L A YOREHERDITHR
EEERICELNS I EICkRD, AT LTI
I EBEAREEREE SR, RAFETHSH LR
BlrAkoESMSEHNTLED, 0D, 11
A@ib%?éib%?&bTﬁvﬁ~ﬁ—Nm%
EToicit, 1 180ARNEEELEST S,

11B0OAMPEREZ, K0DPRBVWERARZNL
TEETHED, 7TV r—2arb AV TORV
FFLIYBBRETH . TOBENKAIRTHS.

THEFRA R LBRE DD, N—Roz7 &l
TOINFTLIHTHD, RBMDOEROALS
%ﬁ@?w&%@%f%%&ﬁaﬁwﬂvx%A%

BETH D,

2.3 K

SuYry MIAERTIT b, YATLEE
BTV TE, TLARFRINAOY &R
HE 2001 4 3 BREETL 5&MBBMLTNS,
(O FETTOREDROEZERTR, Y AT A
EBEZICRDbNT, FLAVYELUTRDELRE
2L. BROBENERELTHEIZEEZH/RLT
nd, AVN—IZAESHICHRLTEY. £Fo
Tﬁﬁﬁ%@ﬁif&X?A%%%?%:t@?%
72N,




OZ-RP &L TOTO NI AT A FLBIFIT 4~
BAMEELLTIHFRESTBD, AU F U RE
FHO WWW R—D %N L THEICEEBS R E21T
o TN, A0y MOEBIZTONY 1755
BLTOWERWI DTS, SHOTF AT 4758
FLEMLTWS,

3 OZ-RPIRFADIEXR
3.1 #HEFHTELTD OZ-RP v RXFA

OZ-RP AT L&, 1 DOEEFEELTHOIAF
LEETHOTIHRL. oRfAy S 2L —2 g
OHFNCERL. AMOREHZBIEHTEDOI—
FA T2 —AREOBHHTH S,

NAay M, EEOFAEREXETHEL O
HEHF-oTND, EKIEBOERBIUVAHD A
=T x—ATHE. 2EC—ETR—OIZXFA
ZREUETDHED. HLDOIFHICEOETERIRTES
KO UAN, BRESL ENDDT N,

IDED. PAFALAELTI DOEEIIES T,
AMZABT 62 T7-D OBEAR O »
L7,

3.2 YRAFLADEB

OZRP AT AL, OZRP 717 hOEDOD
A=HF AT 2~ ADSRETH D, DD,
SHERHREIND YT L 2 F ARDEE L AFA
BH%E, UTFTOREDEDIEEBLLRT I &M
ATLDHWTH 3,

T, N0y b OEEAOEFRIEIZHR T T
AJ A, A MDEYT L AT AOREEE R
AT\EEKﬁaébﬁéhélﬁéE%LTméo
SIBIT, YATFARE LOEELT. N—R YT
%ﬁ@@ék(?»?ib#&yﬁ)ﬁﬁﬁféa‘
N BHRBTELL I EERT I ENE
TZoTnh3,

Y AT AR EOHIH

Rab—=Ya’U—rOLFEal— g icft
LD TDEEVATAR LOBIHELD,

HHELTEEDBEUTOLSITS,

L7V AVRIOA T S5 A EEmAsfozE -

2. It Ly N7 v TR REROR/ME

3. KA ORI —YREERFORMNOERED
/M

4. By h—d—N70o k)i LA RS
1Yk

HHUE, VFalb—ar FEERENTH S,
ALTVAVOERIZIY—NERBELANW SO X
HITOBENZELCONTHS, ABOESIITED
VIAF v BDOEHEBRT-R TN I —
a W TETLED D, VAFLELTTES
MEOT > 7 27 RIEROEE - AREHRT B4
ENBD, IEAE., TART VL1 ETH L
B, RO T L A Y OREATURRABWER S
BICTA5ZEMTEDZEITRVIFEL <A, =
DizD, NAOy NMEOIERFERA VU — L WRE
Eixs,

HH2 &332, KROEZELOHKWTH S, 25
. ORA Yy TOBRETHBHWENEBENT
DR AT LOERNS S, O AT F— AL
URANOHTUBRTIZNENS S, hick D,
NAT Y b 11 AZOBIESRHRDIZDIT, 11 BDF
ARZERLEBEWI 2RSS AT AR T2
BEids,

HH 4, U—NUTOEE - R &% —Yn
BELBVWEVWDIEKRTHS, Zhick Vo AT
F— LAY —NTOREOQ T DEEL ENFfES
135,

3.4 OZRP >RTLADEE

UEDOHMESIKIZHEDE, K1 ICRTERD
YT RATACE DB ERIRRETS,

ZDVATLARBRIZED, YTV AFADBEEL -
TEE (RIVFTVLF 7)) 0 8ILTES, *
oy BRVATFLEANVATFAD AL 5T 2— 238
BEZTNTNERTDHILET. 10y b OIFRIZE
LlbDeRRI ENHELEISEBELTWS, F
BRIV VAR ATFAD T EXHICTHATRES L s,

ERREZELMTEREDEWOLEZ & T,
TEERTNAZRR Yy N T — 7RI k> T, 118




Soccer Serve

draw

BT

Assist

User Interface

X 1: OZRP ¥ A5 LHKERR, SS: Soccer Server, SS
Protocol: Soccer Server Protocol, SSCP: SS Co-
munication Processor, SSIP: SS Information Pro-
cessor, SSDW: SS Display Window manager, WM:
World Model, WMM: WM Manager, SAP: Soccer
Assistance Processor, SSUI: SS User-command In-
terpreter, DISP Drv.: Screen Driver, PAD Drv.:
key Pad Driver

DOLZBELOERFEDBEML TNWD,

3.5 SSCP

Py —Y =N L7 LA E LU TEEERET
BRI, SSCP(HwA—Y—NIIaZi— 3
>7ukyd) THBH, Yy h—y—NToha
(SSP L 1) TiZ—D>® UDP ®AMY v T,
BWOZE LITHMARELETRI. WolED 0Z-
RP Y AT AWTIE. HHRFREITHREDLRR
AN TS, SSCPNINS D EE. #
BERTRD., LN ITERE, N
O 100msec A EHF L TEZEHE 2T/,

36 FUVAVYIN—T TR AT A

TLAYN—TE, BEOALT VA YERIUE
EEH->TWS, Thbb, /JAAOEENY—
NS QBB EDBHRHKES. 7T REFNVOHKE
FEEH., F—IVEBERPRUT . BENHINOBE
R EOBEEBEHEEITR D, /M0y MWL T,
HEELUEBHZERL. /N10v b5 OB

Screen

LRIV TOITEIf S 2R L . mkﬂjéﬁfﬁﬁ
1125,
BEBRDIAFLELTIE, SEE AvtE—I TR
TE-BHRATDETRRL. DASH/IZE D SSP
LAY TOIAT I RETEABMIRES>ZEDEE
NTWs, ULHLAENRS, EERT TIRBESRNE
ALV AVIERTH 7L 1IEARIRETH 5.
4 D AFOBRICBENCTEREX. ALY
VAYOENS SRR SBRWEERNY, o
ESTARNL. TN S IERE S N EHR
NOBROIZDITHERBFBREBMOM L. SRR
BAESTEERET HENTES, ALT L AVIC
I L2 & 21T S720iid. T O AR OB B2
WEEH DA EBIEHTT L AYI—TBBET
H5,

3.7 /NvwEk

I—YRNBANEEEZ/NN R EERI &Y
B, NyROEMELTIR, F—FR—K, IUX. &
Y — LNy RBENET NS,

F—R—REITTRARERA ML AT OEET
EHEINTWEHOTHO., BET L AYICE>T
IZRMON— R Z2HEEETHENTHS., LN,
NMADZASTARRFA N2 I AEFETILE
NH5.

BFY — Ay RiZ, —RICEREMSEICENGE R
HEOFMBE W, FA L EOEREIZIIRASHOR
MAEN—R 27BN EERS, TO&E, BN
R 7oV F T L 7 ke & BRI A DIE,
BOFRAPCH LERONy R EERETESLD
2725,

3.8 ROY-—

NA0y bAOERIERENIBEEZA 7Y - L
RZ &S, BHELT, A2Ea—FT 1A
7L 1 (CRT. &, 70y 5—%250). #H
5 — LWEDHRT A ATV ANBET 65,

AVEa—FF 4 ATV A1E. BERAMLAR
DX 1BOEEELDED., HEEZLERWEN D
TS EFRA N1 BRBRELRSD,

WRTAAT VAR OWEEy — T, 11/




AETENENAEORAZ -2 8HELEZ 217
B3, ZOHE. 11 BEROEZDDOTIVFTL 74
&, FA M EOYHEHBNBRERICENIN—R 7
BHEERS, ZOFEBEN—RITIZTIILFTL
JUBEZERBICEARADIE, 1 BOFRINETT
BROAIU—EBHETEDZ LIRS,

3.9 Visual control INAINA

B1DYAFLHF T, SSUIMS SSDW ADIN A
NABZRTITHD, 2L, h—V BT 1>
TRBRRLEEREZERTHEET, RvRL5D
A= OHEETI-DOBDTH D, DN
ANAZBL TA—Y Ay T x— A TOMTIL
TEN—TEBRL T3,

A=INRAT 42 TREZ, FPXbBED
HHRASTRIEL IR TH D, SATLDNvR &
AN =BTV AYN—THOT— )V REFI%
NUTHEBRERETELLSITESNTVSY. Oh
CZDN—TENTBIEE AT ADHE &1
ERBBIZD. NANAERT THRERALLTWS,

3.10 OF» 4

MEOOT IV NNEEEBOEETES, A
FDHIBTLTEIO SIS S E A 2512 OZ-RP
AT LTIREMERFISRET 5, BIERFIL SAP 7
VAMBTURAFLTIRIET. NM0y b icis
ﬁémt7~wﬁ%?w%%&\lﬁéhtﬂvﬁ
O RIMEREHME L TRETIZENTES,

4 OZ-BRP >RATFLDRAH

OZ-RP Y AFLDT 0¥ 1713, St l%
éhTméo%hémﬁ%mﬁthWW¢x4
VUZANZECTHERSHRINTWS, BECHS
DTORF AT 11 AOABS A 0w R Ak
hﬁ%ﬁ?%:&ﬁm%mm%m%ﬁimfméc
11 B 2 SBICREOE W L 254 SEA 70
MY ATHREOBETH S,

4.1 OZRPC

OZRPC (OZ-RP Controller) [1] 2. RKERY —
LERBOANKE GBI bO—3) 22 U T
RETERTSATALATHD, BRI TREAS
DHRERICL>THEINTNS,

11BQALPO=5&FEEL. FA I Ea—
FD1DDI )T IHFIHETEDLDICTERL
TWd, ZOEDEHOIITINLR)A 5D
SERVFTLIBEPICY O ERNWTEREL
W3,

4.2 JINN

JINN YA 5L 2] BT — L0 ho— SHE
PATLE, BEOY AT LAY ER-ZEL
TV AYN—TI, LAV Ea—2%FZTE Yy
N—TZIEREG LI, BET LV AVEBESZTA
Thd, BREINBERZOBEREENRIZE -
THENTITHENTNS,

TARATVAEHHERANE 1 L A icoE 1
Ty FFORBREETE,

4.3 OZip

OZIP (OZ Interactive Player) [7] IZ@iHRE Y
A=Y (SoccerViewer) &, M F—/ST—Ix
>~ b Savior [5] Lk BT LA YN —TER—RiIZL
7z gtk+ (X11) 12k D, HEHOBET L 1 VifiE
VATLTHD. BHREOTRREICE > THREN
EDHLNTND,

BHWREHTERN—NFrvF7v7. BELER
BT AR ATLELTHEEZN, YYXTH
MR E525,

FARAT VA EEGERARNE 1L 7L AVIzDE 1
Ty FTOREELT S,

4.4 OZRPWWS

OZRPWWS (OZRP Wonder Witch System) [4]
i WET A ATV A BRI — A AT
NEADEEETEA I T2~ AL AT LA TH D,

VAT LR EOHKITH S 11 BDF 4 X TV 1




DHBNES THDEHEENS,

BARESUTIIEEITE ST, BEATLER
FBRHENZZEHTS, 1182 1B0OFA LS
TEEH, BEROUTIIINFT L 79 5BFES
TH5,

4.5 BFHPOIRTLAEAR

11 B0 OZRP kK ZEHRE <HHEIZ. P AFAIL
BREMNTTICER T2 HEIR. REOE ZAEN
EEAD,

BIEREDZD., ARERFIELLOB/KEII
FEDHTHL,

o MIFiERIMAE: > U T L. /XT L)L, USB, PS/2
RTA, A—YFw b
USBiZ. NTEMALZ 1 1 BOIILVFROYY
BENARETH DM, O Ny 3ab—a
TEDNS UNIX U—NTHETELNE S
DAREETHD, YU TMIN-RIzT7EL
T—RETH D, bo EbAHENENNS, &
BO7TUr—a L RXWNVFTL 8%
HERHTOIHEND D,

e AV — (FFR)HE: SETAATL A, #
#5'— LB, HMD
BEWZFHURWERIBRE U T HMD(AN\Y
RY T ETFTARATLA) BEETH DM, |
RAEPIANBLIUVEHROIZDICERDON—R
DT BHETHD LN EERD D,

o Ny R (AN ¥—Larbo—3F, F—
K=K, YUR, TYOvs E—arFr7
Fr
- arF vy T F ric L B ATERBISERIER
RELTRBRETHS, LMLENS, JAP
RERE T OUER OE THRABIEATERISE W,

5 E&¥H

OZRP Y AFALELTAENOR ATy 22—
2 a =L BRTEEDDOT LV —AT— T ER
U7,

ZOTV—LU—IDRRETETON Y 1T DEE
2ELT, oAy TOBETHEARMALIA

FLDT 2T IRABOEROLDITIE, IEIER
HHMEETDZE2RLEZ. 2. ThH5ORE
EOVTTBEDORODNMDAEEERUE.

2001 FFTCHOYIal—arU—rJDEM
F—Ald., TCICEEEINEF LT L —REHL
T3, ANBHObDOFRKRF—LT L —2B[EHT
OOV ATLALEOTERKRETHS,

ATV AFLERFCEZ B X DI o/%, AR
OHFATTHO T L —nF SEn S 2 HbhETHHh
T5ZET, FROMNY AT LOBERIR~T 1—
RNy 2785 ENHFEEINS,

SEXW

[1] Junichi Akita. http://www.fun.acjp / akita
/robocup /ozrpc.html.

[2] Itaru Fujitsuka. http:// www. ita. tutkie. tut.
ac. jp /" itaru /robocup/controller.html.

[3] H. Kitano, editor. RoboCup-97: Robot Soccer
World Cup I. Springer, 1998. ISBN 3-540-
64473-3.

[4] Takenori Kubo. http://rook fuis. fukui-u. ac. jp
/“nishino fozrp fozrpws.html.

[5] J. Nishino, T. Kawarabayashi, T. Morishita,
et al.  RoboCup-99: Robol Soccer World
Cup I1I, chapter Zeng99: RoboCup Simulation
Team with Hierarchical Fuzzy Intelligent Con-
trol and Cooperative Development, pages 649-
652. Springer, 2000.

[6] Junji Nishino. http://bishop. fuis. fukui-u. ac.
ip /nishino /ozrp/.

[7] Hiroki Shimora. http://bishop fuis. fukui-u. ac.
jp / shimora /robocup/.




Abstract

Since the vision sensors bring a huge amount
of data, visual attention is one of the most
important issues for a mobile robot to accom-
plish a given task in complicated environments.
This paper proposes a method of sensor space
segmentation for visual attention control that
enables efficient observation taking the time
needed for observation into account. The ef-
ficiency is considered from a viewpoint of not
geometrical reconstruction but unique action
selection based on information criterion regard-
less of localization uncertainty. The method is
applied to four legged robot that tries to shoot
a ball into the goal. .
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Table 1: Example training data

Data # | Landmark A | Landmark B | action
1 5 5 X
2 25 15 X
3 30 10 y
4 40 30 Z
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Table 2: Calculated information and information per

time of the example training data (Lm means landmark)

Observation Info. I, | Info. per time 7;;
0 < (LmA) < 15 31 15
15 < (LmA) < 27 31 31
15 < (LmA) < 30 .50 .50
27 < (LmA) < 30 1.4 1.4
30 < (LmA) < 45 1.4 70
0< (LmB) <7 31 15
0<(LmB) <12 .5 .25
0<(LmB) < 15 14 .70
7 < (LmB) < 12 14 70
7 < (LmB) < 15 5 25
30 < (LmB) < 40 1.4 70

Observe (15, 30], if 27<=(Landmark A)<30
then
take action y

else

Observe (0, 15] and if O<=(Landmark B)<15

then
take action x
else

take action z

Figure 1: Action decision tree of the example data
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Figure 2: The SONY legged robot for RoboCup SONY
legged robot league.
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Figure 3: Experimental field (same as the one for
RoboCup SONY legged robot league).

(z) FEAE S B\ 3TV b il (y) RO W I D A O FEH
Tl {, oy DHEAOE (EHEER) CAL»ELTH
Loy T =y EpETAboL L. Thig, flxid
o FEEOHBA 10 ED S 10 EILHL0ENTHET S
L,y EEECELTREESN TV RVnOT y #iilonT
71 AT R L CHEIENER)ETLEFSH LD
Thhb.

4 EERFER

T 4= VB3 EOWTNe,OTEERELT, I
VEBOR—NVE Y a—bTHI LRy A7 LI 1TE)
YL, R—VEsE, B, £ (R) AR, £ (h) €
DBEEE. £ (B) MBEREDS 7 02 HE L, HA0H
S a— b T AETOFEE s AT OHRLE. ITBIAT Y
THEIL 99 [ & o7z, BEFIEICL VB LNATERE
AD—E % Fig.d \ORT. BRBEFORMIIARE (degree)
THLH. BUTFHETVERVWRVWEEIZE, —D2HD
attention window 1. (=19, —8) — (—8,18) T, T DHIZ
K= VORGP SN 2B, TH S (Fig.s(a))o ZP
Y EOBIAEIE (3,2) LD NYOAFIAX EEND
1,.,5 T3 g, FLbY OFEIETEL 1,234 T3
AIEME & LB (X,Y) TRT. T8hikeEmniFicid
# AGIFERRR (873, FLb2) EANTNELDL
LTCWwh, ERfHR (737:3, TV b 2) Bl h -
Ve T v K w— s pHlk o s U CESMICFIAS N
TWh, F=VORLAI D window (ZBHEI SN2 6.
kO window iF. (—19,-10) — (-18,-13) £ & h | TG
Dy BB BEEDSBHN R TH S BRLRIEE
U (3,2) T 5% (Fig.5(b))o 5% window fTIZE S 1L
PR - VEBED, Sh A wHAIIIETEE
YA, A= VLA window PUCEI S N WEEIZIE,
) window (. (—19,—18) — (18,18) L2 h . TG @
© DN T2 B EEENHE R L & 5, BT (3,2)
TH 5 (Fig.5(c))o B SRH window PIICELR & N7

[balll -19<x<11, -8<y<18 (Fig.5(a)) then

[TG ymin] -19<x<-10, -18<y<-13 (Fig.5(b)) then

Do TryReachBall
else
Do Forward
[TG xmin] -19<x<18, -18<y<18 (Fig.5(c)) then
[TG xmin] -19<x<4, -10<y<4 (Fig.5(d)) then
Do Forward
else
[TG xmin] -19<x<11, -15<y<-3 then
Do RightTurn
[TG xmin] -6<x<18, 15<y<18 then
[TG xmin] -12<x<11, -1<y<18 then
{ball] 27<x<46, 26<y<32 then
Do RightFoward
else
Do RightTurn
else
Do LeftRotate
[TG xmin] 15<x<18, -8<y<4 then
{cw] -52<x<-30, —-15<y<5 then
Do Forward
else
Do RightTurn
else

Do Forward

Figure 4: Part of action decision tree generated by pro-

posed method
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Figure 7: Created attention windows by proposed seg-

mentation without time consideration.
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Improvements in Moving Acceleration and Path Planning of Robots
in Team KU-Boxes 2001
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Hiromichi Hayatsu, Shuichi lidoi, Harukazu Igarashi, Yoshinobu Kurose
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(R BRRILET)

School of Engineering, Kinki University, Higashi-Hiroshima

Abstract

This paper describes improvements to our robot system
developed under the JP/S-II Project. We changed a
constant-voltage system of a motor controlling circuit to a
constant-current system. That change provided our robot with
accelerating ability about two to three times larger than before.
Moreover, we proposed a roadmap method for planning a
path of a robot. We took account of time necessary for a robot
to turn its body.
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Analysis on cooperations in the Heterogeneous RoboCup Simulation team Open Zeng
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Open Zeng Project
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abstract

In this paper we show an analysis of cooporative
teamwork of the heterogeneous RoboCup simula-
tion team Open Zeng (OZ). The team OZ employs
eleven different client program, for considering sev-
eral realistic constraints such as difference and ill
communication between clients. As a result, the
team makes good match results in both JapanOpen
2000 and RoboCup 2000 Melbourne. Covering area
analysis shows the reason of strength of OZ.
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& 1: a Formation of Open Zeng; abbreviations are FW:=Forward player, MF:=Mid field player,
DF:=Defense player, GK:= Goalie, Fukui: Fukui University, JAIST: JAPAN Advanced Institute of
Science And Technology, Keio: Keio University, Kinki: Kinki University, Mie: Mie University, NITECH:
Nagoya Institute of Technology, TITECH: Tokyo Imstitute of Technology, UEC: The University of

Electro-Communications
Position | Player name developer name | affiliation | Orig. team code
Fw mitsuhide Suzuki T. UEC YowAl 99 C
CZ125 Koto T. UEC TakAl C++
yukichi Kinoshita S. Keio 11Monkeys 99 CH+
Tanaka.N. 11Monkeys 00 C++
MF Tipl Shinoda T. JAIST Kakitsumabata | C++
wingless birdie Morisita T. Fukui Zeng C++
DF Dajarenja Igarashi H. Kinki KU-Sakura C
Kumanosuke Hioki T. Mie Sfidante C
Bob Ito H. NITECH | Kakitsubata Java
NS2k(ver.haken) | Nakagawa K. NITECH | NITStones99 Java
Esaki T. NITECH | NITStones00 Java
nurikabe Kubo T. Fukui gnez C
Castol Oota M. TITECH | gemini C
GK savior Shimora H. Fukui Zeng C++
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2: all players coverage
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3: Ball trajectory area
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