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Optimal Link Combination of Modular robot for Maximum Manipulability
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Table 1 D-H (Denavit-Hartenberg) Table

Link No. a; aj d; 0
1 /2 0 L1 01
2 -1/2 0 0 02
3 /2 0 L2 03
4 -m/2 0 0 04
5 /2 0 L3 05
6 -1/2 0 0 06
7 /2 0 L4 07

Z;
.
ﬁ Position

R
— Position
EW
Position
—
S

E
Shoulder
Position

Base
Position

Fig. 2 Inverse kinematics
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Fig. 1 Robot Configuration
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Fig. 3 Robot Trajectory Based on the Task

Table 2 Level of design parameter

Design L1 L2 L3 14
parameter (mm) (mm) (mm) (mm)

1 200 200 200 200

Level 2 300 300 300 300

3 400 400 400 400

4 500 500 500 500

Table 3 Result of Analysis according to orthogonal array
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Design Variable Result

No. L1 L2 L3 I4 | Manipulability

1 1 1 1 1 11801000

2 1 2 2 2 24558000

3 1 3 3 3 16953000

4 1 4 4 4 16839000

5 2 1 2 3 14552000

6 2 2 1 4 9917700

7 2 3 4 1 72177000

8 2 4 3 2 45836000

9 3 1 3 4 20825000

10 3 2 4 3 31555000

11 3 3 1 2 30700000

12 3 4 2 1 72674000

13 4 1 4 2 46593000

14 4 2 3 1 82518000

15 4 3 2 4 42192000

16 4 4 1 3 12408000
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Fig. 4 S/N ratio value response for design variables
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