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Robot Kinematic
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Task Priority Contral

Recursive Task Priority with velocity scaling and weighting solution

Recursive Task Priority Velocity Scaling
Algorithm 2 Recursive Task Priority Redundancy Resolu- Algorithm 3 Velocity Scaling
tion Require: Maximum velocities: (; ;. for i = 1..n(DOF)
Require: A list of tasks Ensure: Scaled velocities
Ensure: Quasi-velocities ;. € R" 1: 8 = maX;ey.. n(Ci/Cimaz)

1: Initialise: {p = 0™, Py = I™™" 2. if s > 1 then

2: forz € 1.k do 3 return {f&

3. if a;(q) # O then 4 else

4 Ji(q) < Ji(q)Pi- 5 return (

5: G Gi=1+ J,-i((l)(a_i((l)i'i(‘l) = Ji(q)Gi-1) 6: end if

6: P, P, + J:(q)J,-(q) 7: return (j

7: else

8: G =Gi-1,. B = Bi<s

9:  end if

10: end for

11: return (;

DLS with weighting solution
=W YT (QU@W (@) + D)~ xp
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Task Priority Contral

Task priority:

Move arm to desired position Adjust arm position (Home or Safe position)
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Joint limit - Joint 2 {Arm
Joint limit - Joint 2 (Arm base)
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Joint limit - Joint 3

Joint limit - Joint 3
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Joint limit - Joint 5 Joint Position - Joint 2

Joint limit - Joint 4 I
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Task Planning with Aruco Detection

Task Planning H
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Results

Base and End-Effector Path (XY plane) Base and End-Effector Path (XY plane)
—— base —— base
0.50 A —— end-effector 0.50 4 —— end-effector
@ Dbase start ® Dbase start
# baseend # baseend
025 @® EEstart @ EEstart
X # EEend 0.25 - # EEend
00014 @ B
0.001 @ —
—0.25 1
—0.25 1
E
= =0.50 1 =
- £
> —0.50 A
—0.75 A1
—0.75 {
—1.00 A1
—1.00
—1.25 A1
—1.25 1
—1.50 A
0.0 0.5 1.0 1.5 2.0
X (m) —1.50 1 T T T T T
0.0 0.5 1.0 1.5 2.0
x (m)

Task Priority Control for Mobile Manipulator Hands-On Perception Universitat de Girona



Error

2.5 1

2.0

1.5 A

1.0

0.5 1

0.0

Simulation

End-Effector Position Error (desired — actual)

Results

N\

Real

End-Effector Position Error (desired — actual)

—— position (m) 2.51

2.0 A

1.5 1

Error

1.0 1

0.5 A

0.0

™\

—— position (m)

20

Task Priority Cont

40 60
Time (s)

| for Mobile Manipulator

80

100

120 0

Hands-On Perception

20

40

Time (s)

60

80

Universitat de Girona

100




Velocity
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Conclusion

Conclusion:

The task priority works successful in simulation and real robot with practical implementation; velocity scaling and
weighting solution

Completing implement behavior tree with task priority and aruco extraction to finish task H (Pick and Place).

Future work:

Extend our work with more flexible situation such as robot miss the aruco and it will automatically go to the behavior
finding the aruco back to pick it.
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