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Development of a Motion to Clean Rooms using a Life Support Robot
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Fig. 1 Life support robot
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q; : Quaternion
Q; : Rotation quaternion
0 : Rotation angle
Vi = [vix Viy viz]
: Axis of rotation
X; : Coordinates
L; : Armlength
A:Tilt
U : Unit vector

Fig. 2 Robot arm model (Left)

q; = [cosg Vyi sing Vy; sing Uy sing] (1)
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Fig. 3 Inverse kinematics analysis using genetic algorithm
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fitness _ { |gpos _Xil + |gang - Ai|
|gpos _Xil + |gang _Ail +p

Jpos * Target coordinates

Jang : Target inclination

fitness : Evaluation value

p : penalty

6))

4 L=alL—v3y
4.1 >3aL—2aViEE

BRI T7 AOFIEERAET 7202 b
—a Nl KBERET o, AR, HEYEEICE- T
SCUERE, SRS 2R T & DR D, 3 X —r D
AR 2 5% E L, SRy FRT 7 e 777 b ) Sz
AEF—F&20Ry N7 —HICAT L. Sl L)
HRIREEMN S y #llE X LC-90 BEICERE L7z, BAZMEIE 4 B AZ
BEAR LR T. ERITBEEZEZ LT3 BT, F9E
1Tol=. FZBBEESOMEN 0 EORENSIRD, K HE
JERE % 2 FE@E T A £ TITo 7.

Table 1 Target coordinates & Target inclination

Goal |Target coordinates[m]|Target inclination[rad]
Pattern R -
point X y z roll | pitch | yaw
1st 0.2 0.1 0 0| -1.57 0
Pattern 1 2nd 0.3 0.1 0 0| -1.57 0
3rd 0.4 0.1 0 0| -1.57 0
Ist 0.3 0 0 0| -1.57 0
Pattern 2 2nd 0.3 0.1 0 0| -1.57 0
3rd 0.3 0.2 0 0| -1.57 0
1st 03] 01 0 0| -1.57 0
2nd 0.3 0.2 0 0| -1.57 0
Pattern 3 134 03[ 02 o041 o] 157 o
4th 0.3 0.1 0.1 0| -1.57 0
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Fig. 4 Trajectory of the tip of the arm
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