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Fig. 1 Robot structure and joint coordinate system
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Table 1 D-H parameters

KA O/rad d/mm a/mm a/rad
1 0 161 0 0
2 -m/2 0 =50 -m/2
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Table 2 Data points and control points actually selected

KA e RUAH A P
1 (208,0,373) (208,0,373)
2 (135,124,537) (-43.7,52.4,898)
3 (251,185,175) (528,436,-206)
4 (108,34.6,348) (-291,-338,840)
5 (139,-40.1,525) (413,163,429)
6 (298,-126,136) (298,-126,136)
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Fig.2 Schematic diagram of control points, data points and the end path
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Fig.4 Seven section S-type speed curve
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Table 3 Intermediate attitude and control points
xp EPEH RIS, PR Y,
R ' '
1 (0.97,0.00,0.00,0.26) (0.97,0.00,0.00,0.26)
2 (0.80,0.31,-0.22,0.42) | (0.88,0.31,-0.18,0.31)
3 (0.35,-0.02,0.70,0.07) (0.68,0.06,0.72,0.11)
4 (0.77,0.29,0.17,0.50) (0.88,0.31,0.18,0.31)
5 (0.90,0.16,-0.05,-0.10) | (0.97,0.22,-0.06,-0.13)
6 (0.77,0.34,0.40,-0.34) | (0.77,0.34,0.41,-0.34)
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Table 4 Summary of angle related parameters of

SLERP and SQUAD

i |-~ Vounn/ Ag ! Asouan!
(rad-s™) | (rad*s™) | (rads?) | (rad-s?)

Fe/ME | -3.70x107° | =3.00x107° | =7.50x107 | -1.90x10™
AR | 3.70x107° | 3.20x107° | 4.60x107° | 1.80x107*
FRiE2E | 1.70x107° | 1.60x107° | 2.50x10™ | 9.05%107°
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Real time trajectory planning for configuration synchronization of
6-DOF robot

XU Yiyan', CHEN Gui*, YU Hao', DIAO Hui', LIN Xinyi’

(1.School of Mechainical Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. School of Automation, Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: [Purposes] A real time configuration planning algorithm is proposed in this paper to generate the
smooth end trajectory of an industrial robot such that its end feed speed can be controlled. [ Methods] Firstly,
the path planning method based on non-uniform B-spline and the attitude planning method based on unit
quaternion are combined to fit the position and posture teaching points to obtain the position and posture
trajectory parameters of the robot end. Then, the tangential velocity at the end of the robot is planned based on
the S-type curve. Finally, according to the corresponding relationship between curve length and parameters, the
end configuration is calculated in real time. [ Findings] The planned robot end path passes through all teaching
points, the curve length and parameter fitting error are less than 0.01 mm, the end velocity is continuous, and
the attitude transition under spherical spline interpolation is smoother under the same other conditions.
[ Conclusions] When the robot moves along the pose path specified by the algorithm, the end speed is
controllable and the joint transition is smooth , which verifies the effectiveness of the algorithm.

Key words: unitquaternion; non-uniform B-spline; industrial robot; trajectory planning; kinematic analysis;

attitude interpolation
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