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An analysis Inverse Kinematics for Real
Time Operation of Industrial Robot

Yong-Joong Lee*, Sang-Tae Lee**, Hyung-Jun Park®**

1 |

| Abstract T

This study solves the inverse kinematics problem of industrial FANUC robot. Because every joint
angle of FANUC robot is dependent on the position of end-effector and the direction of approach
vector, arm metrix Ts is very complicated and each joint angle is a function of other joint angles.
Therefore, the inverse kinematics problem can not be solved by conventional methods. Noticing the
fact that if one joint angle is known, the other joint angles are calculated by the algebraic methods,
6, is calculated using neumerical analysis method, and solves inverse kinematics problem. This
proposed method, in this study, is more simpler and faster than conventional methods and is very
useful in the real-time control of the manipulator.

Keywords ; Industrial FANUC robot (4F1& 3hd 2X). Inverse kinematics (97178, Joint angle(
A7bE) . Numerical analysis (FX3}4)
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Fig. 1 Projection drawing to Z=0 plane
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Fig. 2 Transformation of the coordinate axis
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Table. 1 A scope of the 8
(unit : position (cm), angle [degree))
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al Ts Matrix Scope of 84
No
000000 0.00000 1.00000 100.00000
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-1.00000 0.00000 000000  73.00000
073836 042507 052306 9R83BHI5
2 -0.64349 067030 0.36610 64.93401 DA~ 0
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Table. 2 Result data for an inverse kinematics
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(unit : angle (degree})

Serial No| 81 g a3 0, 05 06

1 0.00 0.00 0.00 0.00 0.00 0.00
2 2739 3000 239 1022 2833 5134
3 268 M3 X 036 -4922 14
4 05 268 02 1032 -5948 113
5 2961 842 0.17 479 6133 .26
§ 7229 3B 4934 15761 2008 17860
7 ®3% BB W 1308 647 15473
3 4370 3100 4268 163532 4194 18876
9 11245 962 256 M74 6017 -17023
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