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(a) Local forward kinematics.  (b) Local inverse kinematics.
Fig.2 Local kinematics calculations.
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<5 F7— Dimensions  Limit of rotation
A2
AL A 72 1@ FD128.5] [Al[180° ~45°
A3 1@ | @]135.0| [A2|-110° ~2°
OV P ®|[135.0| |A3 | -60° ~50°
A 1@ | @|112. 0] |A4]-130° ~2°
A5 +_. | ®[113.0] |A5|-100° ~100°
m__® ®| 78.0] |A6| -90° ~85°
® |®@|105.0| |A7] -45° ~15°
A7 @ (mm)
Fig.3 An example robot arm specifications.
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Fig.4 Calculation results of desired EF poses and positions
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Fig. 5 Effectiveness estimation of axis limit control rules.

Table.1 Max. displacements

NOLln'lIt Limited = —&— no limit control
Al| 3464~000° [ L89~2857 | [

A2| -1897~8.04°|-31.89~0.00°
A3| 0.00~1143" |-5.85~0.68

A4 -87.74~0.00°|-113.92~0.00"
A5 0.00~60.58" [0.00~65.58"

A6| 0.00~156.13|0.00~85.00°

A7] 000~0.00° [0.00~0.00°
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Fig.6 Angle changes of A6.
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