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Abstract

In this paper, the kinematic model of the UR5 collaborative robotic arm is established by using the
standard D-H modelling method, and its positive and inverse kinematic solution expressions are
derived by using the analytical method. In view of the inverse kinematics multi-solution prob-
lem of the robotic arm, the inverse solutions obtained under different selection criteria are
analysed, and finally the planning of the inverse solutions in the angular space is completed by
the 5th polynomial, and the motion simulation is carried out in the ADAMS environment, and the
measurement of the motion trajectory and the velocity of the robotic arm end-effector shows a
smooth state of motion and a continuous and non-sudden change of the velocity, which verifies the

CEF| M BN, £EE FET ADAMS IUMENUIRE 12802 0 i 5 07 D). BB 5, 2024, 13(1): 817-827.
DOI: 10.12677/mos.2024.131079


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.131079
https://doi.org/10.12677/mos.2024.131079
https://www.hanspub.org/

WX, T

feasibility of the method.
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Table 1. UR5 standard D-H parameters
& 1. URS #5:fE D-H &3

kinematics g, (rad) a (m) d, (m) a, (rad)
Jointl (o) 0 d, /2
Joint2 d, a, 0 0
Joint3 J; a, 0 0
Joint4 d, 0 d, /2
Joint5 Qs 0 dg —7/2
Joint6 s 0 ds 0

ASCUL URS UMENLES AR TN B, HR4E D-H @BREE LS B sh 2288, a0l 1 for.
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Figure 1. Standard D-H method robot link coordinate kinematic model
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Figure 2. Transformation process between adjacent connecting rods
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Figure 3. Diagram of the inverse solution of the robotic arm
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Figure 4. ADAMS motion simulation
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Table 2. Inverse kinematic solutions
F=2. BEHNFHE

A F1AH H2d H34 FA4H F54 Fed HBTA e
0, —0.3414 —0.3414 —0.3414 —0.3414 0.0000 0.0000 0.0000 0.0000
0, 1.0472 2.0481 0.7029 2.3755 1.0935 2.0944 0.7661 2.4387
0, 1.0472 —1.0472 1.7705 —1.7705 1.0472 —1.0472 1.7705 —1.7705
0, —2.0944 —1.0009 —5.6150 —3.7466 —2.1407 —1.0472 —5.6782 —3.8098
o 0.7058 0.7058 —0.7058 —0.7058 1.0472 1.0472 —1.0472 —1.0472
6, 0.0000 0.0000 3.1416 3.1416 0.0000 0.0000 3.1416 3.1416
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Figure 5. Fifth degree polynomial angle space planning
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Figure 6. Quintic polynomial programming driven end-effector trajectory
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