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Development of a Motion to carry Water without spilling using a Life Support Robot
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Fig.1 Life support robot
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q; : Quaternion
Q; : Rotation quaternion
6 : Rotation angle

V;=[Vix Viy Viz]
Waist : Axis of rotation
CIAY .
L] X; : Coordinates

L; : Arm length
A Tilt
U : Unit vector
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Fig.2 Robot arm model (Left)

q; = [cos% Vi sing Vy; sing V,; Sin %] (1
Qi = Thamo Gn. o)
Xiyr = Qi L;iQ, + X; 3)
A=0Q; UG 4)
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Fig.3 Inverse kinematics analysis using genetic algorithm
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Gipos» Jrpos * Target coordinates(left, right)
Giang, Grang * Target inclination
1,14 : One prepious individuals
Liew  New individuals
Wiy : Weight
fitness : Evaluation value
p : penalty
fitness =
VVL"glpos - Xlil + VV]"glang - Ali| + Vl/i'.grpos _Xri|
+V|/j|glang - Ai| + Wk”new - Ioldl
VVi|glpos - Xlil + VVj|glang - Ali| + VVi|grpos _Xri|
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Table.1 Target coordinates and inclination of left arm

Target coordinates[m]| Target inclination[rad]
pattern |Goal point
X y z roll pitch [ yaw
1st 0.45( 0.18] 0.766 0.698| -1.83 0
patternl
2nd 0.4 0.18] 0.75 0.786 -1.57 0
1st 0.48] 0.18| 0.77] 0.698| -1.83 0
pattern2
2nd 0.4 0.18] 0.75[ 0.786 -1.57 0

4.2 2al—L 3 iR

VIalb—val FEREX 48T, K4 D2 ODEXIZ
B CTHI RS S x #ll2K) 0.022m, z B2 0.002m O
NARR LN, TSR 7 e 77 ACATILizahy
KNP —2bDF =2 Ial—varybETorRy N7 —
LOFHPBMICERRZ DD EEZEZLND. K 4@)DEKIZON
T, WIMIEBEN SR AR X, AAEEEBED 1 S BEICEE, L
M2 >HOBEEEICEELEZ. ZAEK40)bRETH -
7o, BEEEEICKT 5 x ofEiX 0.004m LT, z fliofEix
0.003m DL FOREZEICINE ~72. K 4@)DAKIZHOWT, 0.1
WLy HEOEZELEZLDOTHY, W7 — LMD
BB X EEMRBIC /> THBY, #2EF 0.003m LLFTH
%, ZHEK4AGDOER B FEERTH D . X 4b)DEKIZIB
THEEEIZRT2 x #iofEiX 0.00lm LT, z @ofElx
0.002m LA FORAZEICINE o 72, £ 4b)DERKDLET — I
\ZDWTC, 1 DHO BRI EZE L% 7 — A 5%%7 0.004m
TR, ZHERET —AIOBBEN-RETH-T-. T—
LD AR 2 HOOD TV D DI, 7 — A D@ A &
L TWA T ClLE B RIS W R nh b TH S,
CHVIEIEEE A B LR EEICT A L THHIKTE S
LEZTND.

0.765 = |_arm = r_arm ¢ l_arm s r_arm
' 0.2
0.76 s
-.1-“" 01
— 0,755 5% —
% s E o
0.75 e 2 > 2 4 6 8
A0 b 0.1
0.745
038 0.4 0.42 0.44 0.2
x[m] time[s]

(a) Pattern 1
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Fig.4 Trajectory of the tip of the arm
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