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A...(FLOWCHART OF GAIT GENERATION)

S010...INITIALIZATION (t=0 AND SO FORTH)

$014...INTERRUPT PENDING (EVERY CONTROL CYCLE)

8016... TRANSITION OF GAIT?

5020._READ NEXT GAIT SUPPORTING LEG COORDINATE SYSTEM, GAIT

SUPPORTING LEG COORDINATE SYSTEM AFTER NEXT, CURRENT GAIT
CYCLE, AND NEXT GAIT CYCLE

$022._SUBROUTINE FOR DETERMINING GAIT PARAMETER OF STEADY-STATE GAIT
$024.. SUBROUTINE FOR DETERMINING INITIAL STATE (INITIAL DIVERGING
COMPONENT OF STEADY-STATE GAIT)

$026... TEMPORARILY DETERMINE GAIT PARAMETER OF CURRENT GAIT INCLUDING
DESIRED FLOOR REACTION FORCE VERTICAL COMPONENT

5028. . CURRENT GAIT PARAMETER CORRECTION SUBROUTINE (CURRENT GAIT
PARAMETER IS CORRECTED SO THAT CURRENT GAIT TERMINATION
DIVERGING COMPONENT AGREES WITH INITIAL DIVERGING COMPONENT OF
STEADY-STATE TURN WALK)

5030. DETERMINE PARAMETERS OF ZMP ALLOWABLE RANGE FOR FULL-MODEL
CORRECTION AND ALLOWABLE RANGE OF FLOOR REACTION FORCE
HORIZONTAL COMPONENT

$032..CURRENT GAIT INSTANTANEOUS VALUE DETERMINING SUBROUTINE

S034...DETERMINE ARM SWING TO CANCEL SPINNING FORCE

S036... DETERMINE INSTANTANEOUS VALUES OF ZMP ALLOWABLE RANGE FOR

FULL-MODEL CORRECTION AND ALLOWABLE RANGE OF FLOOR REACTION
FORCE HORIZONTAL COMPONENT
S038...GENERATE GAIT CORRECTED BY USING FULL-MODEL

(57) Abstract: A gait generation device comprises means for setting the a limited variable such as the translation floor reaction force
& horizontal component (associated with friction force) acting on a robot (1) or ZMP, and the allowable range of the limited variable,
means for determining at least a temporary instantaneous value of the desired floor reaction force of the robot (1) and a temporary

instantaneous value of a desired motion,
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and means for receiving at least the temporary instantaneous value of the desired motion and determining the temporary instantaneous
value of the desired motion used to determine the model floor reaction force instantaneous value by using a kinetic model. The
temporary instantaneous value of the desired motion is corrected on the basis of the difference between the model floor reaction
force instantaneous value and the desired floor reaction force temporary instantaneous value and the allowable range of the limited
variable so that the limited variable may lie within the allowable range and the kinetic balance condition on the kinetic model may
be satisfied, thus finally determining the desired instantaneous value.
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TRbbB,
Fxtmp > Fxmax 5. S5 10IC#ER, RRNICKXDFx WRES
N5,

Fx = Fxmax e l8

Fxtmp < Fxmin 75X, S5 1 21c#s, KRXICkV FxAkESh
%,

Fx = Fxmin 3 cl?9
ZHPA,. bbb, Fxtmp M. KK KPR D FH A [Fxmin,
Fxmax]NICHET 57251, S514ICEH, KRXITKDFx WRES
N,

Fx = Fxtmp X c20

NWTNOBEIZBVWTSH, KWTSS516ICER, KRRiITkD LK
SEmEE e, FARZBAMEELSNREEINS,

@ =atmp + (Fx— Fxtmp)/ AFp e 21

B =(a¢tmp— @) *AMpDp /AMT e 22

77U, AFp. AMpBXUAMridZehThndiicxXc06. cO
7. BLUOKXcO9ITEDBRESNS,
BRI AE, FVHHBREEOBEZEO XD LETHRLE., LD



10

15

20

25

WO 03/057427 PCT/JP02/13784

94

e bfkminEE R 2RO A%, EEMEE—NE ERKkD T LAA
MEELDEAKEEE-—REEZERLAEEHNEREZMPZRHET 5 X
Sic, LEdEEE— RO EAKEMEE ez, KVBEBELRBHIEET IV
ERWTHERND 2 WIEEBRENHICRELEAFANREL, B, WRGRR
FwELTR, BUYaIEY Y (BREY NI ZRX) 2R, #l=a
—FOERECIDRBRHRERET D HES, PO Vv I AERER
AR,

SBEIRKRANKERS Fx MNEKR N KERS A @ H [Fxmin,
Fxmax]|Z2 BB ICHBIB VWIS TSEDIC, S510IXBVWTHE,. Fx
= Fxmax PO BEZMPEDLODEKRRKHE—AZ FDAKRFRD MO0 IT
25ES5IC, S512IRBNVNTIE., Fx = Fxmin POEBEZMP £HD
DERAE—AZPDKFERSDOICAHRBE LT, LEKFEMEE o &
FEAMEEB EOHZHERRBMIIRD TD B,

FRROXI KO END Fx 2K 2 5IRT. Fx IX, Fxtmp DEZ
PR 1K SRR 4y B 45 4 B [Fxmin, Fxmax]® 58 ABWESITHIR (&2
) SRAEZHBOICR> TS, FDFHLLIR, LAEEE-FOAITXK
5 EEKEMEE atmp W C7Z Fxtmp WHF A H [Fxmin, Fxmax]
NIZH SEEICIE. Fxtmp NZOFEFEFx &b, £, LAEMEE—
RO Bk B EAEKFEMEE @ tmp I U7 Fxtmp 235 % # B [Fxmin,
Fxmax]® LRZBA. BLLETRZ2TE > ZHBETIE. ThTN Fx
. FNENRHEMPIC Fxmax., Fxmin KHREND. BITETHEFOD
2 T, BiIZ. Fxmax=Fxmin=0THDDT, Fx=0&71x 5,

F/, FROXSITkD N D LELEAMEELZRK 2 6 IZRT .
FHEEBEE-RICL> THET S Fx WFAEE[Fxmin, Fxmax]Z s
ZRrnwkdi, L EE-RoMEEZHARLZISKL>THRREL
FRRAHE—AZE (KOBLKRERZMPEIOIDORKRKRATE—-A> b
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DKERDZO0ICTELETRERBEENE—A> NS, HIRLZ LA
KEEBETME 2, 208 LK E— A IR ZEELFINET
—AYbN) B, LEEEE-RTH>ZIEICRS., B, ETHEEOD
e ClE, EAEMEE—RICK D EAKEMERE I ZEITOITHIR S
NBTEERBDT, LEREE—RICX D LERBEAMEREB OHIT
koT. LEARRSPOERIE—AEREONDIELERS,

DLEDS, BAlk2AEA Ts 5 Tm OMEZIITEZ Ts2 5 Tm2 O
MOBEDUETDH S,

S5020DHERBENNOTHAIERICEIUTOLENTONS., X
¥, S518iIcEAR, LEXRBAEEL, BRERT kKAFEL Ts2 IR
B ITEER Ts2 £TIC, 25 TRWARALIERZ Te £TIT. #HIE (R
ER% k AEER Te2 AT 5 I3E% Ts TOME., T3 ThWnkxs XL
Ts2 TOME) KRI OO LAEESBAMBELZFEESETLIRRIE—R
ShrOZMPHEME (DB, LAERBETE-—ACMZMPHREMBEEIF
. ZMPrec EMET) ONY—VERET D,

CHIZOWTBTFICEMICHHAT S, REKA k2L Tm2 EOD
BEHI oML B IR, BE%l Te2 DARTOMRHONE EFAKLZO T, RERKA K
AR Ts2 DRI ETORMOUNEZ T 2HHT 5.

B Tm 5% T2 £ TIK. EAEEBET—REAWVWTLEEZREA
MEEEAREIRDZEICED., EERZRBAFRELZYNHME (KL Ts T
D) CRTTELEEEZD, CORDDOLERRBAMEENT -2 %,
B(k)ELT 5,

FHREEE— KT, FHARSAMEER(KMEREITRI LTS
&\%ﬁﬁ%~%?b3mﬁAMrﬁ%ET5°:@%%‘%®%ﬁ
BT 2ERABERSN Fa(k)TH>dE9T 5, (BEEZMP TR
<) BEMAHALEHINSZMP(K)Z. RRXTRDOLENBAZMP T
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N5,

AZMP(k)=—B(k)* AMr /Fz(k) Rc 23

Lo T, AMrONY —2 & Fe(k)DNF —2DBRES> THNE
(BAThnNiE). AZMP(R)ODNRNF - EHEHIIIRETHILITK
5T, RCc 23 2WETHEARSEAMEENY -2 2HREIET, L
HRLBAFEEZNHME (BL Ts TOME), TabbEE LEKLBYE
D (% Ts)RBICBI S LELEAERBIIRT I ENTE S,
Bt EARRBETE— AN ZMPH#EME (ZMPrec) . TDOX
FSEYICREINEZAZMP(K)2EKRT S, BiEERc 23 ZHANT
LAELSBETE— AN ZMPHREEEZRETHA|WIC. AMT HEREL
WBEHTZN, FUNIC—EEELTHEN, EFESHFBFRRITERTN
ZEYTHO. BEBEOORY FE2IOHFAFATEBREIEZIDTTERZNVD
T, EEHBOHNENBEROEVEL RS TH RVLETH S,
K27 ZMPrec D—#lZ2xRT, M2 7Tk, TONRF—2EER
Ry —>EENTVWS, TOEFHOTNROERZ, B Tn &K
Ts2 EOMOHMIC BT HEEZMP Ny -2 OHFNAOKZ (K19
ZHR) K—HIVTHB., ik, BRI BN, FERFEOCEEZMP
N — 2 DBENEBEICREZ2N5THD. Rc 23DAZMP(k)ITZ
MPrec2RATHZERXRIOVRADBRTESNS,

B(k)=—ZMPrec* Fz(k)AMT e 24

LiloT, ZORXRc24TROENDB(k)E, M2 8DERTRT
kS5 d. BB, M280RMRTRIBDIE, KA Ts P5KH Tm
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ETOLEZRSEAMEE (K26 0DEHERODHD) TH D,

AT, EEHEBTIE, FH Ts2 TO LEAZBAREEDNEL Ts T
DEAELBHAEEC—HLTWBIEREELWN, —HLTWB &,
BREBADEHNNESLBEINETH S,

FTIT, BH Te2 TO LGLEARELZKA Ts TO LAELXBARE
C—HIBEE0D, B Ts 5 Ts2 TTO LEZSAMBEEL OES
BEN0ICRBEIIC, LAEERBAMBBENI—EZRET S, §2b0B,
B Tm DS Ts2 FTOHBOB(K)DEDHE (K2 8DEEMLD
FEOME) 28, KR Ts DEBA Tm ETOLAZRBAMEE (ZNIEK
23MDS504~S516THBOLIITRkDENS) OFHME (K2
SOEMBMOMEALE. EVBANETRA Tm ITBT 3 LEESAEEL
Bl Ts KBTS EBRERBAEEDE) K- 12RUCEHEICRDZ LD
REIND,

FDEAKBICIE, FEHEEBETIE, R27DZMPrec DRBNY —
JIBVT, BREOFNAORKA (ZHNEFBROLICEELSEDBE
ZMPHIEBEICEDWTREINDG) 2HHMEL., eGTI2Z2RAKLET
5ZET. LRHEKREWMETSZMPrec PBEESE (ZMPrec /N¥
—CEEHEETBENTIA—F) BRDENB,

E1RESBICBTSBZMPrec OEWEIZE 1 RESA LERS
BAE—APMNZMPHEMBEAEE I acycl &R, B2REHAEI
BWIBZMPrec DEEBIEE 2 RELSALFLXEHTE- A ML
MPHEMBEAEEES acyc2 &R, ad, BE2REZERBITISZZM
Precid. MZ Tm2 25 Te ETOHMTREINDI AN —-2TH
%,

BRI BE, SEALEBRR2 1HERLTVWEIBFTHEENI A I NE
EINBZWRD, BZ Tm & Ts2 EOMOHM,. XIEKZ Tm2 & Te
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EDOMOBMITBNTS 5 1 8TREINS ZMPrec /N —2RED
520 (A= A—F@ENEHEINS) 0T, S51 8DOUNEF, K
A Tm &R Tm2 TOARFTLTH RN,

KNWTS520CEHS. BAKICBT 2 LALBEHETE-ACNZM
PHEMEZMPrec OBRMEME (SEME) 2. EELOITESRELENT
A—%F (BEEI) 2RICEHINS,

RKNWTS522ICEEHA, MifcRXc24Z2ANT, A kIZBWT 3 L
EhRERBAMBEENSY - OBREME (SEE) BRAEHIND,

RNTS524CEA, Ohy bOREBREBEESASRE (KAl k —
1OBELEBERE) »5, RICLABEE-R2IET I LAMGEE—
ROEBOHZITREBEIC, 96 (KA k) OHEZMP ZHHET 5
Tl ELR LERKEMEE atmp 2. DRy bLOEBHEETIVE
AWTxRHHEND, COEHIZ. S504 LRAKKTRDNS,

KNTS526ICER KRXZAWT., EAEXEET— RO EAKEM
HEoNEHINS,

¢ = atmp— (AMr /AMp) * B 3 c 25
IHICS528iIcHEA, EAKEMEENLEOMSKRDZ aTH D
BEORAKIZBWIBKRKAKFERS Fx 2%, fiicKc 1 7 EFHBRDK

Hc26lkoTRDEND,

Fx=mb * ¢ + msup*d2Xsup.” dt2

+ mswg*d2Xswg./ dt2 R c 26

BRTDE, KVHHZEEOREZED LS LTHRLE. LD
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TEL ERAMEELERDEZE, SHE26IXBNVWT, Nc2b52AW
e EEAKEMEE e DEHZEFTBZRDVIC, S5160FHETHR
UEFEEIE#E, AL EE—RE LEROZ EEAMEE L O AR
RE— RZ2ARLEZEHNEEZMPE2HRETS LD, LEEEE—

ROLEAEMEE ez, XOBRERGHEETNVEZRNT, BTN
ZNIERBEREHICRELEZFNR N,

PAEM, BA kK% Ts D5 Tm OB EZERER Ts2 225 Tm2 O
BOWTHNTHRVWEROULUETDH S,

PDEDOWMEZER Ts2 ETRTUEBEO, KROKERD Fx 2K 2
9IZRT., B, LEONEZIER Te ETHTLEROD., KRR AK
W4 Fx 2R3 01, EHZSAMEELZR3 1ICRT. 28, B
FicRUES 41 2008 (EEKEMEE & ERZRBAMBEEZRE
TEHTIN—F ) iE. BRI KBTS E kTR & k2
REORMBMENREESNDIOTH > T, KX Te TTOINDS DK RIS
N—EFIZERINS2DITTERNV,

BB, REBBRETIE, RELFEZBENHELE T, BEEEREHIC
kB EREBAMEENOTHE2D,. LROMS KD & LEEEE—
ROAMEELZ2S 41 20NBETRESINS LEZEAMEE &L 7,
HL., B EAZEREBLTHIEIOCEHEE LRZBHENTA-F 2
LELEBAICE., LToMRkdAELAEEGEE—-ROAMEE B & &
e FEAZRBAMEEOMZ2D o T, S41200BTRESIND LK
BAMEEELTRNETH S,

%l Ts. Tm. Ts2 BLY Tm2 ZRIGED T E<FELULZHBIZX, B
% Tm N5 Ts2 ETOHMERKA Tm2 05 Te ETOHHEETBNT,
FHEESAREELEE LRLBREONHAEECRT IO LGRS
AIMEERZREITTH, KRAKFERSD Fx A HG@HE[Fxmin,
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Fxmax]|Z2MABZWED T HEDTHS., EITNIE, KL Tm 5
Ts2 ETCOHMERL Tm2 25 Te ETOHBEICBWTER., RRAK
ERHFARGEENTHICRENED, BEZMPEHELDD, LAX
BAEREERIIOC LGRS AMEEB2HREIRTD, KRRAKF
RO Fxid, FAEBEZBEAS &R0,

Fhe, B Ts TOLKRREAFEEZRL Ts TOLFZEAHEEI
—HEXEBIEEE LT, acycl & acyc2 ZR—fEE L T (acycl=
acyc2 ELT). Bi%l Te TOLRLZBAEELHRHA Ts TO LEXEA
HEIZ—HIEEB LT acycl BE W acyc2 DEEZRELTH RN,

RNWTH22DS414icEA, S412TRDELEKEMBEEZ
BREH TS (K% Ts »oHERA Kk ETRABMETS) TLIT&KD
FHRARKEFRENRD LN, SOEXTOLEKEEEZBREST IS5 (K
%W Ts "o BEERBA Kk ETREMETS) LK, EEAKENE
(5 EE) NRDEND, £z, S412TROELEZEAMEEZ
BRES TS (Kl Ts oBHERAkETREBMNETS) TLITXD
LHREBAEFEENRDON., IORFOLELBAEELERREN TS
(B Ts DOBHERIkETRBINETS) &tk LHEEHEA
(4 EfE) AROEND,

UEDZTELK21DS306DEESTBRBERET TN —F >N
EZFahik, S308KEAR, FEERAKL k OEINSFEFERA
S H— NV AKEFEMENS. KWTS3041CRD, S3041R
TEBENRILUTWBED, S306&S308DMLENEDERSN,
S304RRTEENRNI LA RoTZE, T bbbk (KL Te=
Ts+ Teye) ETHEHELSROERNTTLES, S310IKED. S
310 TH. KR THH (A Ts) LGEsEALOH (KA
Te) LARZRBAEEN, LRROERSFAEDOKE (BF Te) L ikx s
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L EREICBEINS, ZOBER. ERZSBARTZOAFEICHE
THEEHEROERGE (EELBFONH KN ETLEAREARTA
HEZ2—KIE?3) 2lETLOCTHEDObOTHS, M. 2T
ODHRMATIE., URYy P 1OHFRIE, ZudRy M1 ZERNCBESIED
SETHBET 5,

COHER. RRXOFHLERENEEENTZETDH 5.,

W T W) AR LB R
= [RBBF O Lk LA EE
— (REBEOKMN ERZEH - REBZONY LELEEH) | Teye
~3Xc30

FMB kg a = M8 (KA Ts) 28 ERZSEA
~—3c 31

ZZTC, kKX c30k&knWfiREBEEAREZBRETLIHAZL
TICHAT . EFELHEARATR, Th2BOVEBELEEECTERTORRY b
IlOEHREBRIARERICASBAVWEIDIC (FMREAFHEZHEIT XD
) MHRBERBARVEOARELZRET DLEND S, ZOFA.
FRDOEDCRDEREFHAOKRN LAZEAEET, §id Lk LE
REBETE— AP ZMPHEEZMPrec KHNET 3 LEZEAME
ENXY—COREIRCEI>T., O LEEEAEENHE (B LALXE
fAEEDHME) KBTI EREINTVEDT, BOVOEHETDH
ZRAZWERTE, LEESARVCAREICHET S LEELtE2HRET 5.

wem kR gA = MEELEBRZEEA e 32
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EAaR
EERZESEAD2HEMS = EERE A NEE R c 33

THHAENE, CORC3I3IOMUZEESLAOWHENORBET2HE
RTBHIERTED, KRXOBERZE 3,

W EARZEEA = I EEZREA
+ WM EEEBEAEE * Teyc
+ LEHRZEFAMBEEO 2 EHESE
«3c 34

—h BEBBERIIBENTIE, MEOUN<KEEZMP2WHRET 5=

DT, EANICR EAREEESHE—-R2HAWTLEE 2 4 O /KFnEE
KEM#E) ZFET 20, BEZMP2HET 22D K240
KEMBEBEDN, THRCRETERWRE (THREBANBETERN
R TE, EAEREEHE-—RFRZ2HAVWTE2AELOCMEERNED S RN
KO ULDDEAZZAOAMEEZRET S I LT, LAMEES T
—RCEXBEHRAKEMBEORRDNHEHN S,

R EABEEHE-FZ2AVWT LAZSAMBEEZHET S EHMER
B11RRTTIIARA = FHRMboZZzO0Ry hl1iZBWT, F0
754K —I)VFHOAMBEEZRAETH L EELUNICEMTH 5.
754 KA =)V FHOEBEENOOIKEVWRLE, Py 0B iEIHRE
Y., 794 A—IVFHRFKEETBHIE. 7IF14KA1 =)V FH O AN
WELEFTTHRESND., LEaRNoT, EEK241TT7F14FK1 =)V FH N

fEborORy FlicBWTE. 7T KA =)V FH Q@ H £ E - £

ENLEDED2TH, M7 SA K4 -V FHZRCNRSY — > O£
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TEPEWR, BETEHZHREFLAEEZDSRVL, TN, oRy vEH
FPHEATHSHal8,. Ra9, XalO0TRIYyTOPREZ2ERLT
W3, LEeN-> T, #EBBEOORYy h1icBWwT, Kas8. a9,
Xalo, 350, FV—BRNTHRERLRGHNZFETIIOVWTAZAN
EAETH, ERBELMMEENEDLERVWELES KL DD LALEE M ER
UCNRT=C0AMEETHIERE (Tabb LARGREHE—R2HAL
T, LHRZBEHZRACNKS - OAMEETEH M), W L kLE
AR - AEEZDABATYH, RETH EENLEHEOANIZEFER
CIRIE%, BVWHANE, M LELS8AE - AREL2DLE LTS,
EROT7O-F vy — PR TERSNEBERO LEERBANEEIIR
Cic’z s,

DED. Rc34TBISLBELEH8AMEED 2 BEIEIX. WL
FEEHE AREREKELRRZS. §Abb, Xc34icBFs L
BREBAMBEED 2BEBEEL, MM LELSAE - AFEOMBICED
59, —EBEELTEI ZENTE S,

N LA ZXEAOENRSBEONH LEZLEA, DO EkLE A
REOENRLBEONUA LARSBAEETH > LHEIT. KiF LELXE
ANRBSEORE EERZBAICR O THEDE, TOBBEERC 3
4ITRALTARREHE S,

REBEORE LFREH = REFOYNH AL A
+ EHZEEAMEED 2 ERDE
+ HEBROWELELZEEAEE * Teyc
3 c 35
kD,
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ERZEAMEED 2BEHES @
= (REBOKG LELREAH-REEONM LKL M)
—REBEONH LARLSAEE * Teyc
~Rc36

FEBEHICEID LAZEAMEED 2BBEIEIERZNTES (DM
thxsSaE - AEEBICEKEFELRWY) 0T, EXZERXc 34ITRAL.
RANFEND,

i LRLEBA = P ERREA
+ (REBOKRR LEREA —REBZOMY L&
REA)
—~REEONH L AEEAHEE % Teyc
+ W ERZBHEE % Teyc
e 37

Rc37ERc32E&ENHHIEERC 30NFTELND,

B, M EAZSEAT. AEBHBETE, Rc 310K ITEEL
BB PEIC—BITEI2ELICLEN., EEFBOLEKEEADE
BENEE FEAESEANHEC R THIES MM LEAZREAZRET
H5EI5RCLTHEIN, HHVIR. EFFEFOLELERORKE L &R/
EOFEHEMNERE LELSEANHBEC-BTE2L OB kLS8 a2
BRELTHERWN,

Fo, MIBTRORYy Pl 2EEBHSELHBSCREL 2F 25 H
LD, REBSZ2E0ERSTERETIHEICE. T O & &
ETRORY NLOEFAFANEDS, ZODHM AR AEEIR



10

15

20

25

WO 03/057427 PCT/JP02/13784

105

NP L RLEBACEKETS LIRS, LENS T, THEBSELTYH
HEARBAPIVABREZRETHOLENDS. TOHFFITE., #1X
BERDOKXc37a,. c37bzaMETLI M LAESARVAH L
RELBARELZEHR TSI CTNEL N,

e AR LA - L hLEEA

=R NDKRERDFAGBEEHZT LD ICTRE S Nz bELE A IN=E
Eo2ERED

+ZMPreclCko THRAETS LEREAMEED 2 ERD

M L RLEEAEE - EHHARODOEY

e EARZBAERE - L AZB/AEE
=RKREAKERSFAREHEMZT IO RRES N LEZEAME
ED1BEES
+ZMPreclTXo THRETZ LERZEEAMEED 1 EED

B, Rc37a, c37bDENTNOALALE 1 EHOMES MR,
BZl Ts 5 Tm ETOHME, Ts2256 Tm2 ETOHIMEZAEDLER
HEThD., AUFE2EHOESHMIE, BZ Tm 5 Ts2 ETOHM
ETm2 M5 Te ETOHEEE2EDLELHMBE TS 5,

TV EANICHHAT B EEELHATIE., B1RESEOXZFEMHEER
(KEHAXRBEEER) 2o REVHREBEZARVCAEREN, TN
ZN, ROBELRESFBROZHHEER (REBREXZXFHFHEERER) M5
Rk EAZBABLIVAFREC B LTV ARATRERbAN, FCZ
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T, FEWHETIE., FePPLexrsa13, MEXc3 1ITXDR
FL., COFERNBEALESEAL, ChEEELSBFIIBT ORY b

1O M=% )NVOEEA (BEMEY OEEAL) THELCET MY ZZ (H
EEEZBOI MY I R) WX RRREZE R ERERD DRI EITHE
EEHBLEDDEZETNENRCc 37 a0ELOYM EAELE A, Kin
FHRZBEAICKRATS, £, Rc37a, c37boThTnDAL
BIEOEOITHRD LEZRSEAMBEER, MEKK230S51 6 TEX
ROENEDBONHANLNS,

ZLT. Rc37a, c37b0@#Hi kBB mEEL, Xc37a,
C3T7TLbDELE2HOEDICHESZMPrec (M2 7 0RBRO/NS
— ) OBEWEIEERAMEELT (HL. ZMPrec OBE/NI —
ODFENEOEINIDLNCDED D, £/, BELREHBEEDZMP rec
DEWEE acyel EFE 2 EEBHEDZMPrec DREE S acye2 &R —
BET5.), ZNOORMEZ2EDRc37a, c37bOEIALFER
ERLZECLOROONDIMM LRRBAREZF NN EAZE
FAWEELTHRET S, ZOHE, Rc 37 bk EAEREARER,
RHABTHHWH LALBAEERZ, EESBFOLERE M-S IV DEEHA
KR CAESY M ZAREOREIZHFHEERN S AEICERLRL L
HbOTH D,

ORy FlOBEAREZ2EOEH THLBEITE,. LREOKXIKTL
T, FehB tAZBABLI0AEERZRETNEL W,

BB, ERHEBROEREGHE2HEZTIO BN LARSBAEEZRR
MIZRODBZEDBAETDH 3,

M210S3100AMERZTLEE, H200S210C#EHA. &
RLUESE (REFESE) O EEKEMLE - #EZ2. TORBOX
BHCHRT>XFHEER (K3 20X™, Y™, Z"EER) 05
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REBEIIEHRL, TOEZ (Xe, Vxe) &95 (Xe : ¥ E&EK
FEALE, Ve : KimbdKFEERE),

RANTS 21 2ICEAR RROmM<, M LEKENBEE (X5,
Vxs) &MU EEKEMEERE (Xe, Vxe) LOEZEHT S,
CDE (Xs—Xe, Vxs—Vxe) 2EAKFENBEEEEREGER
% (errx, errvx) &R, EEHAETE, MiRERAKRGZWMEZITLE
NHBDT, (Xs, Vxs) & (Xe, Vxe) &ER—HLTWART
nNEisrwn, > T, EAKENEBEREERALZHRE (errx,
errvx) WEBEZREBEEFTRINE RS AW, XEBBETIE. BT
DL, LEKFNEERESEMFEBRE (errx, errvx) DEEF L
%5 (Xs, Vxs) NERPVITKRDLEN S,

KNTS214Ic#EAR, EHLEELEEFKENEEFESERGHEBRE
(errx, errvx) 2%, HODPUDHEEREINLHFATEANITHZ2NE
DY EIND, W, COXICEAKENBEREERLGEREZOHAE
HHEZRET S SROVIC, WHMERRES? (Xs+Vxs /w0 &
HBEHRS (Xet+Vxe 00 E0E, BLXUHHNERS (Xs —
Vxs,/w0) ERBNEKERD (Xe—-Vxe / 00 E0ENRENE
NHOLS>HBRHEEANCHL2PENHETSIIO5CLTH RN, ZZLwO
W, B L7z2kDic,. HBE2MEDOETDH 5.

S2140HKBHERNINOTHASEZITIES 21 6ICED, ZDS 2
16T, (Xs, Vxs) OFBERER (FEBBETIEZ2D) OF)
WEEE (Xs+AXs, Vxs), (Xs, Vxs+AVxs) WNRE
INBH, TZT, AXs, A Vs, #EnEnXs, VxsiZHT 3
MEDOHNEEEZBERLTWVWS, ZTLUT., ThsofHEREGD TN
The LK EMEREOTHMREBEL T, MES 20 8 ERAKEONE
Lo TBESBNEBNIA-FZHAVWTERINDS., I5i1T, 0
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DELUT, X, YHEARICENOOEK. TAhbb,. BEZMP %
DHODOR (CNRHEBN O DEHZERT ) KREIN S,
SEBMERORKAKFRSFA@E S, MiEHF R (X 8HFR) RS
CEEFR (YEBIAR) ROZHNENMMCHEBELREINDE., 208
. BHIULETNVESEBERAOKRRKAKRERSFFEM & FEK, X 5w,
YHAROZEHERMIZIONWT, fIAERRRNc 1 2IRETWTRESH
5., 2B, ZOHE. BITOBREML . KK S KRS FF A,
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L, iIBRLZLDCTHESBDORRANE—A > MIHIRAHEBEK
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FARZEBABEREHET N2 03 0HE2EHMIEETIHFERIMAS
ZERES THEMIALETNEHEBORENRIND T ENEEL W, BT,
LHERSABTERAEHET V203 2ELIES LD, EAKEME
HMEREBEHETIN2022EELITELILIDDBDERTLIONEEL WV,
ThbE, LELSARERBEETIN2 03 2ELIESED DHRME
ETH Mef W EAZRBABEABEHETIINREME— A PERE



10

15

20

25

WO 03/057427 PCT/JP02/13784
165

Mrfdmd K TEBDRBD—HTHILELZEBEITDLENEEL W,
DEFHALEE 1 ERmPREE, AEPALONTHERZHAL TH <.
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