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(57) Abstract: The purpose of the present invention is to provide a work unit action control device, and a method and program
therefor, that suitably handle situations in which an obstacle is present in a route that a work unit takes to arrive in the vicinity of a
work object. This work unit action control device comprises an arm part (1R) for working on a work object (100), and a controller
(2) for controlling the operation of the arm part (1R). The controller (2) moves the arm part (1R) in the route (200), and furthermore
comprises a detector (3) for detecting an obstacle (101) in the route (200). The controller (2) controls the action of the arm part (1R)
so as to avoid contact between the arm part (1R) and the obstacle (101).

(57 B#:

[(fEH]



WO 2013/014965 A1 |IIWAT 00TV VAT 0 TR RE AR AU

84 EEE (RTODLWREY ., £ TOREDLER SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
FE A AT BE): ARIPO (BW, GH, GM, KE, LR, LS, MW, GW, ML, MR, NE, SN, TD, TG).

MZ, NA, RW, SD, SL, SZ, TZ, UG, ZM, ZW), 1— 5 sz /i, pe iz,

27 (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — ’ﬁﬁj"ﬁ'ﬁ_s & N

A /% (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, — BEFRAERE (FHEF 21 £Q)
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK,

COEBRFICEEVHSEFET HEHIC

AEBIL, EERH/EZARYLEE - %
I?’J‘ AO)S‘E{i’%‘LEE’\]:‘:TéO AEBIZHH

M UERRREEEIENMERIHEE & &
SUEXMBEHMEEIL, ERNEY (
R) OBMEZFIET HHIHE (2) &% 18
[CHEWTBEISE, #E]& (200) FICHITHEEY
A, wlEER (2) A, T—LE (1

R) OBMEZHIHYT 5,



WO 2013/014965 1 PCT/JP2012/056266

B M =
FHEBDLIR :
FETMEMFHRIEERE S & CERBEMERIE G ES L CERSEMFRIE 70
AN
o3 i
[0001] AFBISEEIEMERERE S L CVEERENMERIE S ED L OVEZEBRENE
FE IO AICEL, FIZ, ORY MIEA SN d 7 — LEBOEVESRIENIC
Bd2EDTH D,
GEfei
[0002] fERD. FERFRMICH L THEXTIEBE LTD., BIARET7—LEEH
WTHEENEYEBFT 20Ky MCBVWTIE. 9. FENRYD 3RT
MEEZRH L. BB L ALZSRTNBETT —LHMEBEI TS &ICE
2T, FERFYWO IRTMBICEWVWT 7 —LBTHRIFTHE VI EMEAETT
Do
[0003] #5Fik1 HLCIFHFE 2 ICBATINDZOR Y ML, 7—LEBEBEHI
B3RS, AXZEAVTEESNRDOBEIRBH ZTV. AATHSEEN
KYPIATOEBPCHFEENRYO IRTERZZHT 5, TLT. ThoDIB
BEHEIL, T—LWMEFEERKYOIRTMNBLE THBEIE, Evxr s
EfEZ1To T\ 5,
FefT A >R
R R
[0004] 4&EF>cik! - 462000 —-29 36 9 5 5#R
k2 - B2 000—-28897 4 2%
FEADHE
FEANERL LD & T 255E
[0005] LEROIDIBEBICEWVWTIR., 7—LABEEERFYMICAL > THREIE



WO 2013/014965 2 PCT/JP2012/056266

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

ZHEIC. FENRDOBEREHE —FETO & FENFRYD 3RTMUBXT
BEL., TOEEREYEEYF U IETDHET, TOER (TADLEE
SRYD 3RTABDBR) ICETWTT7—LMOBEEHET 52 &0k
5o

$oT. COBBOEIC, 7—LBEEENKYE 2B ERTICESY
BNELBETH>TH, 7—LMOBMFIFBEINT, BEWE 7 —LER
ENEMLTLEWNMEENMPEINTLE DS ENLH oK,

AFERIF., EROLDLHEBEMBRT D2HDICHAINIEEDOTHY ., X
EHAVEERRYNEEICENET 2 TOERPICESYHIEET 255D,
BN IS U F T RE R ERENMERIR B S S &, Z2DHE. 70T S A
DiEENE T 2,

AR DI-HODFE

FERIR 1 ORATH D IEETPEMERIEEEB IS, FENRMICHT L THEZET
TR &, RIRIFREBOENMEZHE Y 2HIEHIBE ZiH A, RICHIEDRIZ.
AIECAFRERD 3IRTAUE L AIEIFERNRYD 3 RTME & % B S EHZRE

AIECIFRER 2 HEXERPICE W TREITI ., AIREBRICE T SESEY
ZRET MBI EISICHEA. RISIEXEISBOBEDICRIESNIRE S
Nn7ima. FIECHIEIERAS, RIGC/EERERIEEESYE OFMEZERT 5 £ D
IC. RISSFEMOBEEZHIHT 22 &2 HHE T 5,

BRI 2 OFBAIE, FBKRIE 1T ICEEHOIEESEEFIHEE TH > T, R
EEE DR ENDICRIZESMIRE I NZIGE, FISHIEERAY, FIECFESS
DHREEFIEI D EER/HET D,

ERIBEBIDHBAIE, FRE1 FLIF2ICEHOFEEREFFEHEBTH -

RIEC/EXTROB B ICHIES YA RE I nigE, FIECHIEIERA, 7l
RSB EAIRER S FER T 2AMAICHHIE L & 2FHET 5,

FERIR4 OFEBAIE, FEKIE I ICEHDIEESEEFIHEE TH > T, R
FIEIERAS, RUGCER & IFBERT 2 A MICHEE L RIEEIEREERD 3RTAE L

AIECFEN RO 3RTMNBE L A BIIEEEREZRE L. FIRCIFERE Y



WO 2013/014965 3 PCT/JP2012/056266

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

FZBEERPICEVWTBEIE2 It 2HBET 5,

FEKIEL OFEBPIE., BKRKIET~4 DVWTNMIEHDEXHEFIEEE
TH> T, RIIEEBOBEDICFIEEESMSRE I NIEE, FIECHIEER
A, AIRFESORIRFEERNKMICN T 2EAAELZETRIE S I &2 /H
&Y 5,

FBEKIE6 DFEBPIE., BKIE T ~5D0VWTNMIEHDEXTHEFIEEE
TH> T, RICHRHEBIE. RIKESYO I RTMEARE L. RIESHIEEA
. BIECRESYO 3RTABICE DWW T, AIGIFES S RiESY & OBt
O¥d 2 & DIC, RIRFEROEBEEGIET S Ea2BFHEET 5,

FEKIET7 OFRBPIE. BKIET~6DWVWTNMIEHDEXHEFIEEE
T#H>T. BIECREERL, FIRFEEBICIRYMITONE & a2BHET 2,

FKIE8 DFEMBPIE., BKIET~7 DWVWTFNMIEHDEXTHEFIEEE
TH->T. AIREESRYMOV AR L IRTMUBERET DHEREI S
ICEA. BISCHITEERAY, BUSC/FEERD 3RFTAIBE . RISSRIEDRICHE W T
E LRSS EER RO 3 RTMEBE E 2 BDHEREERE L. BICEERE Y
RERDICBVWTREIE S L2 BHHE T 5,

AKIE O OFAAIL, FFKIE S ICEEHDIEESIERIEERETH > T, HIES
RIETRD, RIREESICIRYMITOND I &2/ ET 2,

FEKIE 1 ODFEAIE. FBRIAQ ICEBOFETEERIEERETH > T, Al
SRAIERIE, RISCIEEIBARIEEENRYO 3 RTABLFEICEHEL BE
 ISICHIREERRYO 3RTMES L LB ERE L. FIESHIEERAS,
BISFENRAD 3RTMUES L CEBICEDWT, RISFERERICRIREIER
SRVICH U THELEIED I EABHHET 5,

F7e. FBERIRT 1 OFEBAIE. EXEEERIEGETH> T, FEERFYIC
U THEET DEETBOEELFIEHT 5, FERBEFREEEICS VT, (
a) RIGEVFZEERD 3RITME ERIEFENKYD I RTMBE L 2B D ER%E
RETDIRRE, (b) FIRFXESEZUZERPICSVWTIRBREBIEITIRELE

(c) AIECEBDICEITEEMEZRETHTIRE. (d) FiEgIE (c



WO 2013/014965 4 PCT/JP2012/056266

) ILBVWTHIRESMARE I NG5S, AisclFEER ERiicESY & OBt
ZOEY 5L D0, AIRFEROEEEHIEYT 2TREAHA DI & a2 R
&9 5,

[0019] 7=, BKIE1 2DFMBIF. FEPEMEFE O/ LTH>T, IVE
A—HFICAVRAM=ILINTERITINB I EICLY, FIEEEESZRIZZEO Y
Ei—4%Il&>THIET Z2EEE, BFRE1~100VWTNMIEBHDOIERE
MEERIEEEE L THBEI T2 2 &R ET 2,

i [OFIES

[0020] EKRIFE1~1 0DHBICLnIE, FERTRUICK U TEET 2/EEE,
VEEIMOBEAZHIET 2HIEEME 22, HIEERIE, FEMEERPICSL
THESIE, ERFICSITIEENERE T 2REBEE I SICHA. HIEHHER
. EEIMEEEYE OBEMAEDET DL DI, FEROEELFIET 2
EICEY, FEMIBEERB LIcHEICEEWERBLAEBETHoTDH
. FERMEEESYE OEMADRE L, FEMKRYMICEET S ENTE D,

[0021] 4$5ICEERIE2 ~5 DEBAICL NI, FEROBEEEILT D, FIEES
MAEIET 5, FLRITFERNKRYAOEAABEDERIEDZ I &ICLY.,
EMEESYEOBEMERBBT 5 N TE D,

[0022] COFRAOEN. HH. BE. BLUFIRIE. BITOFEMQER S RAE
mEILE>T, LYBRERS,

BT O & & 7 EREA

[0023] [RTIARFERREIC D DIFEEMERIEEBOBNEZ T LIZRTH D,
[EI2]AREMERREIC O D D EEEREMERIEEBD/N— D 2 THEEDH A RT
KT D,
[EI3IAREMERREICH I D EEEREMEHIERBDEMEAHIAT 2R TH D,
[EA1AREMERREICH D 2 EEEREMEHIEEBOEMEARY., 7A—Fv— b
ThH b,
[EI5]1AREMERREICH D D EEEREMEHIERBDEMEAHIA T 2R TH B,
[EI6]AREMERREICH D 2 EEEREMEHIERBDEMEAHIAT 2R TH D,



WO 2013/014965 5 PCT/JP2012/056266

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

REPARET B7-DDHRE

<A, B EHEHE>

<A-1. HE>

® 118, AEEHAEICH D B ELEBIESI M E OB EBAMICTT 6
DTH B,

Bl 1ICRT & D ICHEEREMERIEEE L, EENFRHD100ICHLE Y F
VOUEOEEETOEEDRT BAEORY NOT7—LEE) &, EEI
EEEREW1 00 &5 BHERDICEVNT, EEYERHTZRBERS &
. VEEEER 1 OEMEA RIS DHIEER 2 S A B A B,

T, EEREYW1 000D EH I RTME. EE L IE3RTME
BIURBZAETERAUTENRS Z®BADIENTEDIN, AERLS . 1
EMEFHEEBICHEAOSNTOTHE LWL, FEBIAERIEEBOALRIC
wALGN, FENRMT1 O0DIRITGMEBES S URBZAUELKEREZ. §l
HE2IC5225DTH>THLL,

REMIBLCUERS IE, BERBEELTEIENTES, BREEETH
516, BIZERTLAAASETHNIE, FESRYWT1 00D 3 RTMUE
BLURB%Z, ATLABEBBREBEHFICIYKDEIENTES, IHI, 3R
TAENHODNLLDBREINLRETH DL IRTETIVEZRAWVWT, FENR
M1OO0ODIRTMES L VLRBEZRDBIEEHTED, BIRZBHICLDD
DICRLENT, BV —FZAVEEDTH>TH L,

RHEEI B L CHERBL IEEAONBZUEBENMFICREI NS Z &iFWD
EDOEDDRLEHS—AMEERTICRYMTLORTWTE LW, B
BOICIE, EE1 A4 0RY NOT7—LBTHDHE. 7—LEOHKIHRS (
M2Z8R) ICRYMIToNEZET, JYEENRYWT 0 0ILEWERN S
EESRYW1 00 %BADZIENTE, JYBEDEL I RTMES L UE
BORENATREE 10D, T, FEREW1 00X TOERARET DHIC
HFIFFELL. HEZERDIEEYPEL TV IEIILELOYIETE R R &5,

B2, AEBEEICHDDIEERBEMESIEEBD/N— KD = 7BEDH



WO 2013/014965 6 PCT/JP2012/056266

[0030]

[0031]

[0032]

[0033]

[0034]

ERIEDTH D,

B2 IR & D ICVEERBEMERIEZE IS, FERNEM1 00 (EaFE) £
SLEY RV TEOEEETOEERT (ORY hOT—LEI R, 7—»54
B LICHR) & FENRWT1 00 FTOHERE200hICHEVT, BEEY
101 %2RHETHHREII (F—LEBICHEAONZAAZT 10 2ICHIR) &
. VEETR OBMEARIE S SHEIEIER2 (CPU1O03ICHIG) &%HA 2,
JIT, B2ICBVWTHEESRY 1 0 0 IETEHOBADESE LTHRLTWY
P B—OBWRETRITHBATH>THLIL, Tk, BEROBROESEL
TOEENFEM 1 0 ONDERERET 2355101, FIZIETEROEHOH
DEREFEREHL., TO3IRTUAEBL TOERERETHIENTE S,

B2 ICHWTIE, FEBBFHEZEEE L TRREOORY hERLTWS
M, BEREOORY NTHo>THLIW, F/z, 7—LETREFESRY10
OL%zBHER200AEAME LTHRLTWSEA, KEFAEICEKI 1
T2 EBRTH>TH LU,

Fle. FERNERY 1 00D 3 RITMES L LB EATERREAAER 4 %
 P—LEIRICEAONEZAAT 10 2HFNBZIENTE S,

<A-2. B>

RIS, B3 BLVE4 ZRAWT. AEBFEICH D D IEETENMEHIEIREE
DEMEAEREAT 2, B3 (a) ~ (c) &, FEREY1 0 0ICthR~ICHER
LTWK 77— LR T ROXRFERTHDOTHY, I3 (a) DREHNMSKSI
(b) . ¥5ICHE3 (c) DREAEHET D,

T, AELLELTOAAST02%2BVT, FENEMI100DRT
L A BERBFHZIT O, ShICLY., EELIRMWT1 000D < &% 3RhL
BZAET S (FIAIEE3 (a) Z8]) . AEDK. HAZ1022%EL
TWBRETHI AN, JURBEOEWAEARETEZH, BICHES
ZTDZETAHEDEED IRTGMUEDAENTEEDTHNIE, AAS T
02, THLEIDIZEEIET —LE 1 RABEFTH>TH, FENRY T
00D 3 RITMBREISEEETH 5,



WO 2013/014965 7 PCT/JP2012/056266

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

COERBETHEENEMW I O0DIRTEBEITHRELSCHNET ST
BETHID, EvFYVIEOEBRFEDDOD I RTMABS & CERHAZH
. FEREM1 00D I RTMEEEELETT — L1 REBEIETHS
TOAD, FYBLWEETAETEIEZLLOT, BFLEREKETZEOL
IBRBEDHWAEE T 2REIFHR,

EENERM1 O0ODIRTMAEBNMUETERLSL, REETO7—LERTR
DI3RTMEBEEFENRN 1 00D I RTMNEE B EK200%5RET
52 (H4DRTYyFS1) , P—LEBTIRBESLCIEERTERY 1 00D 3RT
MBI, FIAEENENORLEZEFLREEMBETDIIENTES, £
Teo RETDHEE200(F. P—LET REFEREM 1 00 & &2 EIER
THDIZENEE LW, BT LIERTHILEIFRL, BPETHA%E
BEADHMBETH>TH L,

RIS, EIEER2 A, FEESRYW 1 00D 3 RTME (RUES) ICHET
ZEBK200IA>T, B3 (a) HHE3 (b) ICRTLIICT—LER1
REZEIES (R4DRTYTSS2),

—7h. FEREW1 00D 3 RTME (RUES) ICEET DHERK200
ZT7—LETRIABEHLTUVWEIEIC. MEEB3ELTOHAXAZ102%ZAN
T, EE200h0EEY1 01 0MEAEITY (HI4DRTYFS3) , K
3 (b)) OLHICEEY1 01 FMRETELIFEIEIRT Y FS4A, BET
XRWHEIERT Y FSEATNETNRED,

BB T—LEBTRIBELTWBEEIE, P—LT T ROMEENRY 1
OO0~AMAM>THE200 LOBEEMALTHL., FEFRY1000D3
RIUGMEBLAEICEET2ETOAZRTEDOTHY., BT LET—LBEBTR
AREICHRE L TVWBREICBROSN D EDTIERL,

TIT, EEWI101 &I, EB200h57—L%1 RAIBENT BEIC
B LS (BIAIE. HBERIC. BEIT 27— LE 1 RHSOERH AR
EDHEARNERZ2ME) T, 7— LT RABHLTWSREICKERK2 00
ICE LT TR, 7—ALE 1T RAFEGERY 1 00K L THRE &4



WO 2013/014965 8 PCT/JP2012/056266

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

HEHMSERH20 0FICHEELTWAENESLHIDET 5, ERMICIE,
BALTE/8Y. FELTVEADF., BINTELBHEIEETE D,

EEMTO01DREBICOVWTIE, AXZ1022HWTRIED L D% 3R
THEBDREEITI CENEE LW, FEWNEREFD D HICEKRED
HTHEF LY., FERERICRKRLAEREOBERE DEENSN—EMU LS
Bo/BAIC, BEYWI101XELAEDEHELAZY LTEHLL, EHM
HEMFIXEICIT>TWTEHLWA, 7— LS 1 RS —EERBE T 28217
>THLWL, —ERFEIMRRTZ2EICIT>TH L,

Fro. EHR20 0hICEROBEEN1 01 MRHETEZIBEICIE. £2TH
HLTHELIWL, BIZIET7—ALES1I RIASEEHEVERICAUET 2EEY 1
OTICDWTHRHELTE LW,

RICAT Y TSAICEWT, #IEHEH2ELTOCPUT03d EEYI
01 &DEMEEITDHODEEREEZ, 77— LT RICHLTITD,

BEMICIE. 7—LE 1 ROBEIZEILEL, FIERBEZOSETHEIES

o TLUTAHEREIZBLEE. BUCRXATY FSIICRY., BE#HW1010D
BREETD,
BB, T—LHBTROBEBZELELAGC ED, 7—LE 1 ROKLKICAE
I OIBFMEREI LT, BRBOFEENRAN 1 00 ICHT 2EAAEEE
BT EIET, BRNICESYW 01 E0BEMAORTE ZI54ICIE. CP
UTO3TEZEDLILREMFFIAT A &ICLYEMARBLTELL, B
TRBGICIZ, IBIFERD., FENEM 1 00 AR TX 2 EARBEGEEDD b,
BIA SRR TORFBOEABEISDELIREVBVABEAELET S
ENTES, EAAEZIRTBERTERY 256, HIZEXTEANE
LWEET, RAVPELLZ2EAABEANERTLIENTES,

FRIEDEIHRTY FSIICR> TELEBEFAZEYRLTH, BEE®W101
BPREINGEITD LD BRBEICIE. AR —9—I—LFEOELEZ1T>TE
TEAERRT L. BEEY1010RELRTIEETRETH S,

Fle, BEAAEER200&IFERTSAM201ICEET DI &T,



WO 2013/014965 9 PCT/JP2012/056266

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[EEY 101 EOEMADETZZEETAETHD (I5BR) .

ThbL, P—LB1 ROBEBAAEZERK200EIFERTZHM20 1
WCEE L. MEEHBEL/ZE AT, BURTYTSTICRS, ELTH
BLA7—LBTIROIRTMUBEFELTRN1 00D 3 RTMAEE Z2ED
R (IBEXERE202) ZRET D,

HER (BEXEE202) #RELLSER (BEEK202) hoRas
g 2—FT (R7v7S2), BEEM1010wdE%1T> (RFv TS
3) . COEBIEER202 ETEREEEYW 01 MREINZHEICIE.
ISICEAKROEE (RTvFS4) ##BYiRL, FABELR ETRE%E
R nIE LW,

0BG, EB200&IFERTDAMAM201ICAAST102%5MIF2E
DEMEICL Y., ZOHMA. §HHLBEER200&FERTZ2AHM201ICH
EEYMERDIEDARBFEELRBRWVWCEEZERTHIENEFE L,

B, BEEBR20 2 2RV HUZBEZRYRLIToLHBETH, BE
101 PREINGETZHEICIE, ARL—9—O—ILFEOELE%E1T-T
BEART L, BEEM1 01 OREERT I EEARETH S,

FROEBEICEVTIE, ER200EEXRTDIHA20 1 DHBET S
TEIE->TEEW101A2FEL. 7—LE1REESY1 01 & DB
ERITTWEY, FTEY 27HICHET ARG, EE200&LEXRT DA
@20 10 ENNE L, EITAAZEDICERET2E0OTHNIE
SR

o, ER200:ERTEZAM20 113, ERK200EERTHEICK
FRICEBUCEE T 2. ThoDIED 1 DICREIND HD TR,
2L, ORyY MOV —LFEZAVTHKEEZTOHEICIE. Z2HD
Babh o, SAELAAPEEEROMICED > HA%E. B LVWBEAHA
BEEYT D, TDOLDIRFEIC, BETHELERTZ2HAE201055, 4
ZEME L AACEEREAMFAZEEE LT, ThoDAAICEVWAR
EBRIRTDEDICTDIIEHTRETH D,



WO 2013/014965 10 PCT/JP2012/056266

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

RICAT Y TSBICEWTIE, 7— AT REFENRY 1 0 0EEICE
EIES (K3 (c) BR) ., 2L T EvF UV IEOERMELZIT O DIC,
BE., AERIELTOHAAST10252BVT, EESRYW1 00D 3R
MBS LVEBORAEETI. TIT. ATYTSTILBWT, +24EE
THEEREMW1 00D 3 RTMEBES LCLERENMUEINTWVWEIHEICIE. B
BRAEEITI L ZEBTZIEEHARETH D,

FERZEY1 00D I RTMES L CERBORIEIE. 7— L1 RICER
LBNEAAZTTO02ZBVWTITI ZENEFELL, ILHICHEDREEZED
278, P—LMTREZBLEIETITIZENAEE LWL, L, MESFHIC
SYUMEDREZBLZIHENTIE2OTHNIE, FIELARCEE LWL,

T, FENEMT1 00ADER20052RETBE (R7Tv 7S 1 DK
) ICAWEAXASERERDZAATTHEENRHNT1 00D 3 RTMUES &L U
ZBERAELTELWN, Tab5, MUEI3 CAIERS &%, ERDIFET
RFTSHIEEABRTH D,

RICAT Y TS BICHEWNWT, P—LET RAMEENEM1 00 LTE
VEVITEDEEETADEIIICEYF U TEREER L, UZEYF VT

BHRICEDOWTCPUT03137—L4L81 ROEMEZHIET 2, EvFo T
BERICIE. FRDNRW 1 00D IRTMUES LS VEBDIFER. 7—LETR

DEAAEDERENEEND,

ZZT, M1 00D 3 RTAED. 7—LER T ROBEFICE(L
LEBBICBT2EEICOVWTUTORGICTRYT, M3 EABOHRBTH D
HEDICDOVWTE, A—DOFEZMLTHRLTWS, M6ld (a) OREHLHS
(b) "HERTIHRTERTEDTH D,

B6 (a) 8LV (b) ITRTEIIC. FEXNSEY 1 00D 3 RTUEN

. P—LER1 ROBEGICELLEEE, TADLELNEY1 00 ABE

LEBEICEH, R4D70—Fv— MITRITHECEEND L., FENSY
100 LBEICEET DI ENTES,
bbb, FERGRY1 00 DBEFEHILEMNIWIEE, H4DRT Y



WO 2013/014965 11 PCT/JP2012/056266

[0061]

[0062]

[0063]

[0064]

[0065]

TS5ICHEVT, FERNEM1 00D 3 RTHE (RTFv TS TICBWTEL
IAIE L7z 3RTTHLE) EEICEEL THLOEENRYW 1 00D 3 RTUE
BLURBRERHET HHRIC. BN ILBHEZESELTHAUET I EN
TZ 5,

T, FENEY 1 O O DHEBENLBMAZI WEGEICE. EEYW1 01
BREOOBEEREZRET IVHELNHIHEICIETORIC, BEILLED
EENRM1 00D IRTMBZREL. D3 RTMUEANEET 2EKZ
BERETNIELL,

HHEROEBHETIE, FENRYW1 00 ICEEHhOESY 101 %%
HTBBAEICOVWTDHRRLTWED, EROFETHEERRY1 0005
ORY hOT7—LE 1 RIVHAIEE TOERERE L. UZERDEZEHF
ICEEYM1 01 MMEINZBEICOVWTEHINATEIENTE S,

<A-3. ®HE>

AFBPICHD DREMREICI NIE, FEDEMERIEEBICSVT, FE
M1 O0ICH L THEHETZ7—LBBTRE, 7— A1 ROBEZFIET
DHEEE2 S A BA. FIEEHM21E, 7—LWMIRAEK200HICEVNVTH
BXtE, ER200FUCHITBEEM 101 2RHT 2REMI 2 I SICH
Z. BHEE2A, P—LE1REEEYM1 01 EOFEMERDET 2L IC,
T—LE1 ROBEEFIETZIET, 7—LE1 RABEEFBLLHE
ICEEM1 01 2RHLAEBETH>TH, 7—LBMTREESEMW101L
DEMMAOE L., FENRYW 1 00IEET DI ENTE S,

Flo. AFEBICHDZEEFEBICENIE, FEREMERIEREICS W T,
T—LE1 ROBEIRICEEY1 01 ARBEINIFE. FIHEHSE2,, 77—
LT ROBEEFELEITZIET, BEW1 01 8BRINDIETHEDZ
ENTE, P—ALWMTIREEEW1 01 EDOEMALBT 2 ENTE S,

Flo. AFEBICHDZEEFEBICENIE, FEREMERIEREICS W T,
T—LE1 ROBEIRICEEY1 01 ARBEINIFE. FIHEHSE2,, 77—
LERT RZEH200 & IFERTSAHMA20 1ICHBIESH I & T, EEF



WO 2013/014965 12 PCT/JP2012/056266

[0066]

[0067]

[0068]

[0069]

ICELKEEYW1 01 4ZE L. FEREYW100ICEEST I ENTES

Fro. RFEBRICHDDEBBEICLNIE, FEDREERHEEEICS VT,
BIEIER 2 A%, #2000 &IFERTD2AM20 1ICBELAT—LETROD
IRTMBE., FEREW1 00D I RTMBEEL 5 BHIEEHEK20 2%k
EL, 7—LE T RAYZBELER 20 2HFICEVWTBEIESLIET, &
BRAPICEEN 1 01 MMREINALIFETH>TH, OERISIEETRY
TOO0ICHEYT B ENTES,

Fro. RFEBRICHDDEBBEICLNIE, FEDREERHEEEICS VT,
T—LE1 ROBEIRICEEY1 01 ARBEINIFE. FIHEHSE2,, 77—
LERT ROVEERNEM T O0ICHT2EANAELZEEIE DI E T, HRH
ICREEWM 101 EOFEMEDBT 2 ENTEDHENH D, TOLDICH
T nE, 7—L81 ROBEZELELGCEE, P—LR T REESY
O1&DEMEDBMYT S ENTED,

COREBITHEMICHBEINA, LR LARBIE. TRTORAIKSVT
 BIRTH>T, TORPHFPENICREINDEHDTIFAEW, FIRINTL
BWERBOERAIL, CORBOBEAISANDZ I ERIBEINEDIHD
EEEINDG,
= DEHEA

1T fEs=ER

1L, TR 7—LE

2 HIEER

3 R

4 RIES

100 MFESERY

101 EEY

102 #HAx>

200 #K



WO 2013/014965 13 PCT/JP2012/056266

201 BXYT2HM
202 {BIEER



WO 2013/014965 14 PCT/JP2012/056266

F5RIA1]

[E5KIR2]

[E53KIR3]

F5RIR4]

[E53KIR5]

FEk DEIH

EEXIRY (100) I[CRLTEET 2/EEER (1) &,

RIECIEZEER (1) OBFEZHEIMET 2HEEE (2) &&2EA.

RIECHIEIER (2) (&, AUECVEZEER (1) O 3RITME &RIEEEEN
%% (100) O3 RTMNEBELA2BDHER (200) ZREL. B
EZEER (1) #MEEEE (200) HICBWVWTBEIE,

RIECERR (200) HICBITZEEY (101) ZRHET 2R
(3) 2 LITEA.

RIECEEER (1) OREHICRIEERESY (10 1) PREINES
&, RIECHIEER (2) A, RUEEHEZEER (1) CHiEESY (101)
EDEMAEDNEYT 2L D IS, AIEK/EER (1) OBFELEIET S &
EREET B,

EEEBERIHRE,

RIECEEER (1) OREHICRIEERESY (10 1) PREINES
&, BIECHIEER (2) A, RUEE/EER (1) OBBEELIEZ L
EREET B,

FERIE 1 ICREOIEESBFRIELEE,

RIECEEER (1) OREHICRIEERESY (10 1) PREINES
&, BIECHIEER (2) A, RUEEVFZE (1) %ZHiEER (200) &
FERXRTZAHMA (201) KBBIIESZ I &aHET 2.

FERIR 1 7213 2 [CEEH DT EMEFIHRE,

AIECHIEES (2) A% RIECHEER (200) &IEEXRTSAMB (20
1) ICBE LRI FES (1) O3RTUESE. AIRFEERRY (
100) OI3IRTMAEEL ZBDIEEER (202) ZREL. HIREE
HER (1) AUFBEER (202) ICBWTREHIEZ I &4
(e i BN
F5OKIE 3 IR B D IEESBMERIELEE,

RIECEEER (1) OREHICRIEERESY (10 1) PREINES



WO 2013/014965 15 PCT/JP2012/056266

[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]

[E5K1R10]

B, BUECHIEER (2) A RIEEVE=ER (1) OFEIZFERENRY (10
0) IKHT2EABEZEREIEL I 2HFHET 5.
BERIE 1 F7cld 2 [CERH O FREREFHIEIRE,

HIECIRIEER (3) &, FIRESY (101) DI RTMEZRE L

RIECHIEIER (2) A% AIEESY (101) O3 RTABICETW
T, BUEEAEZEER (1) CHIEESY (101) SOoEM%EORT 2 &
DT, BIERMEER (1) OEELHIEYT 2 2 & 2R ET 5.
FERIR 1 7213 2 [CEEH DT EMEFIHRE,

RIECHREEER (3) A% AIEREZER (1) IKBRYMITShd %R
(e i BN
FERIR 1 7213 2 [CEEH DT EMEFIHRE,

AIEC/EET &Y (1 00) O &% 3 RTNBERET 2E
W (4) 2ISITHEA.

RIECHIEIER (2) A% AIE/FZEE (1) O3RTMAEE. RIEAE
B (4) ICBWTRAIE LRI EENRY (100) O3 RTMAEL
ZBDER (200) ZREL. AIE/FER (1) ZHEXER (20
0) FICBWTHEIIEL I LE/HET 5.

FERIR 1 7213 2 [CEEH DT EMEFIHRE,

RIECRAIESR (4) A% BIREZER (1) KBRYMITShd %R
(e i BN
F5KIE 8 ICERREMDIE B RIELEE,

RIECRAIESR (4) (&, AUECMEZEDR (1) ARIEE/EENSEY (100
) D3 RTGMUBEFEICEELALBZE., ISICHIREENRY (100
) D3 RTMEBH L VEEEHEL.

RIECHIEIER (2) A% AIR/FENEYW (100) O3 RTMAES &
CREBICEDWT, AIRREEDR (1) ICRIEEENSY (100)
LTI EE I E5/HET 5.



WO 2013/014965 16 PCT/JP2012/056266

[E5KIR11]

[E5K1R12]

F5OKIE 9 ICEERM D IFEERENEHI IR E.

EER S (100) I U THEET SR (1) OEMEEFIE
95, EXEEERIEEEBICSWT,

(a) BUEEHFELE (1) O3 RTMAEN SRIFERIEY (100
) D3 RTABICEEY & (200) ZRETDIIRE.

(b) BUESHFEL (1) ZH4ZEEK (200) FICHVWTHEHIE
IfRE.

(c) HURCHER (200) PICBIT2EEY (101) 2HRHT S
TiEE.

(d) BIEEIRE (c) KBV THIZEEY (101) ARHEIhE
e, BIECIFZEER (1) CRiEEESEY (101) SoEMELDET 5
OIS, AIEIEER (1) OBMFARIEY 2 TREEBADILER
(e i BN
VESETRENVEHI N/ 0%,

AVE1—FICA VY AM—ILEINTEITINB I EICL Y, A
#E (1) A2 Ea—%IC&>THIET 2EES, BFKRE ~
TODWENMNMIERHDIFEBIFFIHEEE L THREIED &%
B s T 5,

VEZETREMERITE 70 7 5 L,



1/6

WO 2013/014965 PCT/JP2012/056266
[E1]
100 3
{ \
EEXZRY AR
3 il AR
) )
1 4 2
) :
BEE -




2/6

PCT/JP2012/056266

WO 2013/014965

[E42]




3/6

WO 2013/014965 PCT/JP2012/056266
[E3]
(a)

102

1R

(b)
102

-~~~ 200

101

(c)
102

100

]

Y o 5




WO 2013/014965

[Eg4]

4/6

PCT/JP2012/056266

[EEMEDEME YES
#IT5-8, 7T—LEHOD
BERIEZ4T S

HASERBVDTHEZENENO
3RTMBFAEL.
EBERET S
82
7— L%, LRI E
BESES
{ 33
#BEhL TUVAH.
EENERNT S >
lNO S5
ERSMD 3 RTLE
BEUEBEAEST S
l 56
EEEmIo L THELESE
FxDEOICEMEESHIET S




5/6

WO 2013/014965 PCT/JP2012/056266

[E45]

102

101

102




6/6

WO 2013/014965 PCT/JP2012/056266
[56]
(a)
102
1R
<200
1100
A Tea e




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/056266

A. CLASSIFICATION OF SUBJECT MATTER
B25J13/08(2006.01)1i, B25J19/06(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classitfication system followed by classification symbols)

B25J13/08, B25J19/06

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2012
Kokai Jitsuyo Shinan Koho 1971-2012 Toroku Jitsuyo Shinan Koho 1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Sho MORIKAWA, “Realtime collision avoindance 1,6-7,11-12
Y with light-weight high-speed vision systems”, 2-5,8-10

The 24th Annual Conference of the Robotics
Society of Japan Yokoshu CD-ROM 2006 Nen,

The 24th Annual Conference of the Robotics
Society of Japan, The Robotics Society of

Japan, 14 September 2006 (14.09.2006)

X JP 63-150183 A (Fujitsu Ltd.), 1,5-7,11-12
Y 22 June 1988 (22.06.1988), 2-5,8-10
entire text; all drawings
(Family: none)

Y JP 2010-264560 A (Seiko Epson Corp.), 2
25 November 2010 (25.11.2010),
claims

(Family: none)

Further documents are listed in the continuation of Box C. |:| See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
09 May, 2012 (09.05.12) 22 May, 2012 (22.05.12)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent Office
Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/056266

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

entire text; all drawings
(Family: none)

27 September 2007 (27.09.2007),

Category*
Y JP 2009-301295 A (Toyota Motor Corp.), 3-4
24 December 2009 (24.12.2009),
paragraphs [0011] to [0015]; fig.
(Family: none)
Y JP 2007-245283 A (Nissan Motor Co., Ltd.), 8-10

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/056266

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/056266

Continuation of Box No.III of continuation of first sheet (2)

(Invention
(Invention
(Invention
(Invention
(Invention
(Invention

1
2

o U W

)

)
)
)
)
)

the
the
the
the
the
the

The configuration similar to that of the invention of claim 1 is
disclosed in the document 1.

Therefore, the invention of claim 1 cannot be considered to be novel
in the light of the invention disclosed in the document 1, and does not
have a special technical feature.

Consequently, six inventions (invention groups) each having a special
technical feature indicated below are involved in claims.

Meanwhile, the inventionof claim 1l having no special technical feature
is classified into invention 1.

inventions of claims 1-4, and 11-12
invention of claim 5

invention of claim ©

invention of claim 7

inventions of claims 8-9

invention of claim 10

Form PCT/ISA/210 (extra sheet) (July 2009)




[E PR RS FEsHpEL%s PCT/JP2012,/056266

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl. B25J13/08(2006. 01)i, B25J19/06(2006.01)1i

B A 21T o ooy B

WA AT - T/ NRE R (HBRRRF 8 (T PC) )
Int.Cl.  B25J13/08, B25J19/06

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

B SR D BT %
BT Yk BIACEE RO O MRS 5 & &%, O 4 ET0F R FERIEOEE
X ) FH Sho Morikawa, /PR EEHEE Y g o 2## L7~ 2R 1, 6-7, 11-12
Y v b B a b—F |2 KA EEFMEEY R TE) Realtime 2-5, 8-10

collision avoindance with light-weight high-speed vision
systems, /2 4B HARTR v NEEHIGEHES TRECD —RO
M 20064 The 24th Annual Conference of the Robotics
Society of Japan 52 4[HA®R v MMESFINGEHS TRE,
FEEEN AR v FE2, 2006. 09. 14

W CHOBEXICHLIMMBTIEIN TN D, ™ A5 b7y I U—ICETABIRA SR,
% BIAXTMOBT I — O B DOBITAE SN SCR
TA ] BHCBIEO H DR Cid /e <, —ROBMK#EL RS [T EEHEEA ELE A RICARSINLEIIRTH- T
LD HEEE T ET 500 TR <, B O R IHER
'E | EBEHEBRTOHBEE 38T Th L2, EEHEA DIRDT-DIZBI BT 56D
PglcARERTZLO [X | BICEAEDH D THTH - T M RO A TIHEH
(L) ket RIC SR a Hei 3 5 SCRSU I o STRR O 51T DEFHMETESER VW EELZ BN DL HD
AE L <IIMOR 2B R 2T 2708 HY TY ) HICBEEOS 53R CTh o T, HikCmk & o 1 L4
%3k (B A f9) FoIERE D, BEFICL S THHTHAMAEIC
O] mEEIC X BB, R, BrRECskT 53X L oTESEMRBNEEZLNL LD
(P EHRHFEHAC, OBEHEOEREOEME LM (&) F— 72 F 77 I U—3C#k
FEpRA 252 T L2 H E S RE S O R EH
09. 05. 2012 22. 05. 2012
E AR A DA B R UV T FFTEAEE (EROH HHE) 3U | 3752
AARE®NTT (ISA/JP) BB
HWHEES100—-8915
HERMTAAXENE=TH4%3 5 EIEFES 03-3581—-1101 WL 3324

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,/JP2012,,056266

(773 Y—7201)

C (&) . BT EROLN5TH
SIS D B 5
BFE Y — BIASCING RO O AT BT 5 & &3, F o BT A ETo RS HEREDOEHS
X JP 63-150183 A (& HwpkNsrt) 1988.06.22, &3, & (77 |1, 5-7, 11-12
Y TY—~L1L) 2-5, 8-10
Y JP 2010-264560 A (B A a2 —= 7 k) 2010. 11,25, 3k 2
O (77 IV —7 L)
Y JP 2009-301295 A (b =& BEhgRkNath) 2009. 12, 24, 3-4
[0011]-[0015], Fig.1 (77 I U—721)
Y JP 2007-245283 A (HPEBBhHEA ) 2007.09. 27, £3C., 2K 8-10

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)



E R A s EpHpEEs PCT/ JP2012,/,056266

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. ™ @R 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ FkE WX, HEEFERO&GE TH-> TP C THEAG. 4(a) DEE 2 LR UEILDOHEEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WICHBRD L 9 ZOEBHEC UL FOFEBERH L & 2 OEBHEEHEEIIRD -,

Frall HZ R

1. {7 HEADSLEZ2BIIEEE T 23~ THRNICHE LIco T, ZoOEBRAEREIL, 3 TOHETERER
B HOW TR L7z,

2. W EMEETREEERTSE TR, TATOWETRARBRKEC OV CHEET S 2 LA TE 0T, BIH
EFER DR 2R B o T2,

3. 17 HEAPLEZRBEINHEFER &~ 5 LIRS Lie o7z T, ZOEERFHASRE L, FEEOM
D & > TZRDFERED DN TR LT,

4. HEADSLERBEIFRE FEEH 2 NI LARd - -0 T, ZoEBEHRERSEIE. FEROEMMAD R DH
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T %?é&ﬁ
£ BIERE R R U é?éﬁA HEEWNLFRCBOMA & o, HBEARLEFBR N THEH -7z,
o EM%Eiﬁﬂ®MHk m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁéna_rbtﬁﬁ
WIZZdhbiLZe o7,

U BISEFEEIOMMIESH oo h . B TR 272,

BERXPCT/I1SA/210 (120 (2)) (200947H)




= SR Ak EpsHpE®%s PCT,/JP2012,/,056266

Sk VIR IR 550 RO ST 5, Ui T, #eki 1o
IR RINE, SOl 140 sl S 702 T &t L CHHNE 23580 DALs . RRRIZe B RORE 0% 47
LA LEdio T ik DRI, DT ORI SR 155 6 03] ()
El o

7ok, HERIZ BT ORO AT L7 IR 1 IR AW, FE) 11T 5.

(FEI 1) GERHE1—4, 11— 1 2R 5%Y
(FEBA 2) FERIE 5 2R D FEW

(JEPA 3) FARIE 6 (2R D FEH

(FEB 4) FERIE 7246 D

(FEWI 5) FhRE 8 — 9 IR D HH

(FEHI 6) FERIA 1 O IZHR D FEH

MXPCT/ ISA 210 (Hi-<—) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

