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The new Inverse Kinematics of the Redundant Robot with Offset
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Al A AREl9] ole] Robe l7te] ke dRT H
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7H 23] ARE a7k ST ska Slvh olgld e E
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2 JHe 229 daAe] dfdy. 2 =EddA uF
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23] A5 SAE NAE 2xzAo] e AEyY B2iRE
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oA Aol & sA ar]flEiA Z Aol EAst=
g2 AT 2 ol ARESE 2Re 99 2
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3.1 7|75t 0| (Forward Kinematics)
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Fig. 1 Robot Shape

3.2 97]+438F Zo] (Inverse Kinematics)
Fig.1 ol A et o] Ei=ftolA &ste =X 49 vt

Aub A %2QQEQ Fo] oA whlE Wrist point 7} &
AeS Bl & S gt} o]gdt o] &= Pieper[5] So] Al
&gk Wao] FAE FEy A #HHEE FEoE UF
o7 st Zols s},

gk ARk o ozfre] FHE FelES IHT
AchE Al olgdt HeolEe gy W gE Uik
GA Mzt A=

321 61-6 4 7HA1 9] ZEol¥

Aol wEE EFo] WMol A FASAA EoHE A
3k, dubARl 2R grIgste] A A e
AFxds tgom Aded shte] FA8A PHS o&
st Aoltt. SpAIRE o2 gk st FAS|AYHoR
T s ek A2 AT vad Hom ARt HEs
Bol st k. A MUl i x7Igke A
gol Aol & FIFE vAYH thF-Ee] FASA A
2 27 20L& 4e W3 A3 wE ARt YA
= AaE den Add A9 gl e el o
ofM 27 2U& FtolFs FAEA W dAs 3
ob= Al A WS AN AEshs Aol wiEA
st A2 Beol 4l o] Eoltt. [6]

old o= ¥ wmioMe 2R Ae dHE 27 &=

71z7A02 3 Aol steepest-descent method & <=3
3}e] local minimum <X 7HA] 7 3 &

Local minimum 32| %S ©A] newton method WHol 4
YAA 27F d3ke #s T8k =

Table 1 & A7FA WY& o] &3t +& S +9

e AAEEe gk Aol %7 %
P(0)=(0.001,0.001,0.001) = XA3Poy Loz T
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shA R Agre]l $-7t dshe e ZA K oA
2713k =Ag 3 B AT} Steepest descent WH ] -
FY FE % 5 AW ARSI Bl S B B} £
otk W] EobAe] A9-g P AL BE A4
de Azl A Hvl EAel WHT W ARNRE
A& & oot
Table 1 Result of numerical method

newton steepest combination
iteration 19 241 3 6

steep newton

Thetal 40.2390 40.2390 40.2390 40.2390
Theta2 38.5437 28.9725 35.1433 28.9725
Theta3 180 0 0.0564 0
Thetad -9.1275 29.2473 16.2275 29.2473
AAfw mRol &) AU nAE Age FRe T
e AU ok olth o)z oW %N F5E s}
Ax aowd g4t Ha e Aot 9 AWe P
AR FHEY F gJon E =FoAM EH e
steepest descent method = T3}7] YA MRS FER

Qolah=31 o] Hart W Aol ghe AusAwT.

g (02,83,8,) = f; (x(02,63,684) - Ws)?
+ fa(y (62,85,8,) -Wy)? 3.1)
+ f2(z (82.83,8, ) -W;)?

AW A Joint 2+ 9= Wrist Point A FHolA xy HH o=
FAANT AT xF o] o|FE Zto g Aol
31 EAFY g 2 Aol &4 It AHA=
Joint 1 ¥-¥] Joint4 2¥] 3L Wrist point 7}A dhte] A A
of EA| A HER A M oly =R Feol digh
ol3|7} &9 kA "ot v e FH AN local
minimum = Z7]219 4=HzZk 713 7172 local minimum
o2 $¥3y] wiol zt Joint o WIHFS HALE T S
Ak
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AR 2R g T RS ANAOoR ge sjEol
A5t HolES ¥ 3 4 ke Aot} A gk
A7) Ee] FR=2 AL Wrist gomt ot AHe o= Hd
Aboll BE link ¢ Joint 7} E£Ast2 g 1 HH o] Foljk&
o] AA eI g7 FEre] Eo] Hd o|FEstA Hu
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Fig. 2 Avoidance obstacle
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Fig. 3 (left fig) - all joint angles are 30 degrees forward kinematics
results (right fig )— Solving inverse kinematics results
Table 2 Result of Forward and Inverse Kinematics

Forward Kinematics Inverse Kinematics
Thetal = 30 End Point Thetal = 40.23 End Point
Theta2 =30 | X 781.112 | Theta2 =28.97 | X 781.1120
Theta3 = 30 Theta3 =0
Thetad =30 | Y 571.398 | Thetad =29.24 | Y 571.398
Theta5 = 30 Thetab = 42.41
Theta6 = 30 A 1664.901 Theta6 =26.16 | Z 1644.901
Theta7 = 30 Theta7 = 39.58
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7. 37
BowmRe] AR S5 zTE AT
A Ao 8= 5. (A ¥ 5:2008-000-0000-8054)
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