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Fig.1 Manipulator Coordinates
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Fig.2 Movement of a Link
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Fig.3 Force Acting on a Link

F 2RI BN THIET 1D 65%1F 5 =R V¥ —I3,
BB hvz L) 7 OBEREIZ L > TEX D,
AFFRTIE, ZOZFAX—%aR NEKEEDD, &
BAS DO DRSS, I LT D L XD aR
MI(DRERANTRD & 9 ISEHUMICE S,

N
Cost(S,.8,) =Y. [ “Md6,+ AE )
iy,

ZITCNEF~=Eal—20) 7% 6 3L S0
iFHDOY 7 OMPEE, AE T~ = = L—Z BT
INCBRR < B 2T THBT 2R3N F—% KT,
VIR D IREEC /2 2 T, D F D BhfEFHE O
B X MIOREZANTKDO L IICED BILD,

[P

All_Cost(P) = > Cost(S,.S,.,) (10)
i=1

ARFFE TILFARTT OB T X 720/ & O EMER
ERODIHIELTNDEZDOT, v=F = L —FOKHEEE
FHEFEIZA0)X DRk = A & F/IMbT 5 fcim b &
LTk X ricEfbans,

Optimized Plan = Pm%}n All_Cost(P) (11)

TP, EIAMBEIZBWTEZ LN D 2 TOEE
B OHEE T %, (1) A2 BEF T P 23 BosE Bt
BEeD, 2L, AETHMERACE ==
L2 DEERT RN R —ERNET D L EE R, W
MEEBLNAEDTRAX—|FTEZ VT35,

3. REBFHEIDRRFE
3.1 REREMEE LTOoERE
VEEa b= 3R I E BT I L TR EL R
TV, ZOkTFERRIET D L TRO L 512k,

y &@i
A cost(3.2) E i
2
posture. cost(0.3)

cost(1,0) / posture3

posture cost(3.4) \
cost(0,1)
C

A
cost(6,1) cost(1,6) 0st(3,0) cost(4.3)
Y cost(6.0) wi@ v
/ posture0 \

Cost(0.6) cost(4.0)

cost(4.5
cost(6,5
posture6 .
cost(5,6 Cost(5.4)l posture

posture5

Fig.4 Posture Transition Network
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Table.1 Calculation Result (Casel)

Cost Function Calculation Time [s]

Method 1 3.45213 1945
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Fig.5 Motion Planning by Method 1(Casel)
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Fig.6 Motion Planning by Method 2 at Stagel (Casel)
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Fig.7 Motion Planning by Method 2 at Stage2 (Casel)
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Table.2 Calculation Result (Case2)

Cost Function Calculation Time [s]
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Fig.8 Motion Planning by Method 1 at Stagel (Case2)
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Fig.9 Motion Planning by Method 1 at Stage2 (Case2)

Fig.11 Motion Planning by Method 2 at Stage2 (Case2)
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