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31 IREEZE - FEEF
oAy hOBESMESESE L BEfioAEOBSRE ST 285 2 EE Y (kinematics) EWVWWET, oAy
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z =11 cosby + Iy cos(61 + 6) (1)
Yy = ll sin 01 + l2 sin(Hl + 02) (2)

WEBF T, FAROME Plo,y) 7b OB 0y, 6) KD 5HOTT, ZHIIRLERR L%
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01 = arctan(y/z) + 3 3)
02 ==+(r—a) (4)
B+102—2%—y°
a = arccos(———=——— 5
N A (5)
2 12 2 2

2l1\/$2 + y2
ELADOBPFET HD1X, K15 DIRT X 51, FEOIE P(z,y) 2HEE LI-HE. BEAE (61, 62)
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THEHELOEERPIFHFLZAFONMIMD ZLRHHD T, BLORERTIIBEOEHEEEZEZHZLNRT
ERVEWVNS Z LRV ET, BIBMTEREITHOOHEEE LT, BLOBRERORDY IZ ZMP(Zero
Moment Point) & WO BEEBEA SN TNET,

43 BHITOEERF

T TIREEB AN T, BMTOIMMEEEZXTHEL L D, T— XK ITOEEEL LET,

P B8 B —

ARESEO— L &h
BREAERE 78

17: E—X OELE

FRATHIC AR T 2 K512, BE— X DOEEEEZTHET,

B 0 I —diI EICHER e & O FMEERICHIA LEY (x — y Fl). ELEMICBEIT 5T, K&
o—/LEE BEOn—VEIREDONET, ZOLE 2 MIFMOEELENT I LICERLELE) (y—2
W), BE TV RigICHT IR, KEE, 0L BEOE Yy FE#EEWET (¢ — 2 FiH).
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V' FEIDAE Greg,Oleg. OSBEHOE Y FEIOAE Opee. REDO—VH, ©y FDAE dfoot, 0500t &
RDOTHEL X I,

ZZTEHHEN LOTWE I LA HOALE 2| EERE UCTKRBEEHO I —#oRLEFRRE L, vhy bD
BIFWC z 8, ZEHENC y i, THEIC 282852 LI LET, £, FHOATEXTCAE L 5, BEED
MBI, BESLRREAE 0 & L, BEAIREEEHEIY Z#1EE LET,

JRBEER D I — B DA EE ey LT D&, ROBIHEH T2 o' W, AHA% oy #hE UIZBEE P(a',y', 2) 1%
JEEE P(x,y,2) L LT OBMRIZH Y £7

P(x,y)

Yieg

X 18: EEAZ P(x', vy, 2) LIRS P(x,y, z) D%

z' = 2 coS ey + Y Sin iy (7)

!

Y = —xsiney + Y COSYieq (8)

y' — 2 FETEZD &, KO r —/VEIOARE dre, FLLTO X SITRDLNET (K 19 Z2H),
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Pleg = arctan(y;) 9)

RBEOu—NVENIEES O SO — Lz T AR ERENFITICRD L DT HDORE,

¢foot = _¢leg (10)

LR ET,
-2 PHEEX, KESOE Yy FEMOMAE ., LREOE Yy FEMOHE 0, BROLNET (K203
B, 2 (3). (4). (5). (6) ZRdizL = LRAKIZLT,

n Oleg

[z] 20: 0leg k anee

01 = arctan(z'/z) £ 8 (11)
Oree = (1 — @) (12)
B4+12 27— 22
1
T ) (13)
3 —13+a"”+ 22

200V "2 + 22
DEIICKREVET, BEZIAELBEICT 72D, BEOY Y FEIDOALE 070, 13,

a = arccos(

) (14)

B = arccos(

afoot = _aleg - anee (15)
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ZDOREESAHIOFRIRET, BLORESADIFLARLERVEIIC LR TRV EX-A, 2, B
EHRICEENZDHEICH, ZORTTHLOBRERPIFLZAR L HRNE I LR TR A,
BENREL 2T BITEZITEHE L 2V £7,

4.4 ZMP(Zero Moment Point)

AT CIIELOBERBIRZATBOPICH D Z & BBE LW D DM TLE, LirL, BT T

BHOLOORERIIZFLATRNOHTHRE LIEATRARICRY £3, ZOOBELOBERELIIRL., IE
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DT,
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TzMpP = Z’(t) — —SE(t) (16)

L0 3 (%22 B),
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z(t) = — (18)
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z —20r r (19)
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