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Inverse kinematics analysis of 6R serial manipulator
for the automation of 3D scanner measurement
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ABSTRACT

As 3D scamner develops, it can be used in measurement. To accomplish complete 3D measurement, the scanner
has to view different sides of the target. It can be done by moving the scanner and fix it at every measuring point.
By human, it would take so much time. However, by using robot, measuring time can be reduced and the procedure
can be automated. It is suitable for 6R serial manipulator to do this kind of work in which the scammer should go
any position in arbitrary orientation. We did inverse kinematics analysis by analytical and graphical methods. Then,
we compared two methods.
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2.1 Robot system
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Fig. 1 Robot system
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2.2 DH parameters

EES 4T o & 339 HEE EHD o
Denavit-Hartenberg?] & @o] &0} B 74
= o] S #aled oo AbgsbAch s g
259 8§93 T2E FeA 2HEH Fig 29 T

Fig. 2 Free body diagram of the robot
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FARAMAN-AW1%] DH

Joint # a (degree) a (mm) d {mm)
1 90 150 500
2 0 450 0
3 90 -115 0
4 90 0 750
5 90 0 0
6 0 0 95

Table 1 DH parameters of FARAMAN-AWI1
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3.1 Analytical Method
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3.2 Graphical Method
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Fig. 6 Diagram for jomnt 3
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3.2.2 Solutions of B,, Os and B
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Fig. 7(a) Wrist down



Fig. 7(b) Wrist up
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Fig. 8 Diagram for joint 4
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Fig. 9 Diagram for joint 5
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Fig. 10 Diagram for joint 6
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