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’Mean Square of Current
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9 02 | 08| 0129 | 4.99%-5 | 14984 12.65 30.89 3.5e-3 | 20.78 | 13.97 161 333.6

10 01 | 09| 0136 | 6.02e-5 | 144.67 9.77 23.36 1.86e-3 | 1042 | 11.92 | 8.69 338.23

11 0 1 0.137 | 4.55e-4 | 137.32 7.98 115.68 | 5.71e-3 1 37.04 | 744 | 34345
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Run | MOFV = w,. (n,. MSE) + w,. (n,. MSV)
(BA)

MSC SAE Eend Kpl P1 G1 tA(S)
wy | w, | MOFV | MSE | MSV

1 1 0 3.8e-2 3.8e-5 165.76 24.63 12.9 6.01e-4 | 1349 | 293 1.48 112.35

2 09 | 01| 51e-2 | 3.92e-5 | 157.28 17.57 17.74 1.42e-3 | 60.87 27 5.92 112.15

3 0.8 | 0.2 | 6.15e-2 | 3.84e-5 | 153.64 13.94 12.73 | 8.38e-4 | 3892 | 2115 | 2.87 110.8

4 0.7 | 0.3 | 7.34e-2 | 3.9e-5 153.75 14.21 15.34 1.22e-3 | 40.61 | 1481 | 257 11351

5 06 | 04 | 841e-2 | 3.93e-5 | 151.31 13.23 9.78 4.96e-4 | 2364 | 3324 | 523 112.75

6 05 | 05| 9.62e-2 | 4.14e-5 | 151.03 12.77 19.32 1.83e-3 | 27.73 | 1440 | 257 112.65

7 04 | 0.6 | 0.106 | 4.34e-5 | 148.08 11.91 10.02 | 4.81e-4 | 1555 | 27.78 | 9.83 112.15

8 03| 07| 0117 | 4.48e-5 148.4 12.1 133 8.8%-4 | 16.47 | 19.03 7.3 113.85

9 02 | 08| 0128 | 4.75e-5 | 149.15 12.54 23.74 | 2.39-3 | 1858 11.2 3.84 113.49

10 01 | 09| 0136 | 562e-5 | 14554 11.02 1494 | 8.74e-4 | 1058 | 34.48 | 6.39 114.36

11 0 1 0.137 | 4.68e-4 | 1373 8.69 109.2 | 3.34e-3 1 50 9.5 112.9
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Best 3.76e-2 3.77e-5 137.04 8.35 8.47 2.07e-4 1125

PSO | Worst 0.137 4.69e-4 174.33 32.62 108.74 3.17e-3 130.47

Mean 9.35e-2 4.01e-5 151.88 14.79 22.65 1.16e-3 117.32

Best 3.85e-2 3.85e-5 137.32 7.98 8.84 1.6e-4 325.24

FA Worst 0.137 4.55e-4 173.79 31.30 115.68 5.71e-3 384.37

Mean 9.42e-2 8.03e-5 153.38 15.55 23.17 1.35e-3 350.85

Best 3.8e-2 3.8e-5 137.3 8.69 9.78 4.81e-4 112.15

BA Worst 0.137 4.68e-4 165.76 24.63 109.2 3.34e-3 114.36

Mean 9.35e-2 8.14e-5 151.02 13.87 23.54 1.31e-3 112.81
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Abstract

In this thesis, designing an optimal controller is presented by employing intelligent
evolutionary algorithms to the position control of robotic arms based on voltage
control strategy. As a case study, a robust control law based on voltage control
strategy is proposed and applied to the position control of a two-link robotic arm in
the presence of uncertainty. An advantage of the proposed control scheme is the
repeatability of the closed loop system, which makes the use of optimization
algorithms possible. Then Coefficients of the controller are calculated optimally to
attain the control goals. The cost-function of optimization is evaluated using the mean
square error index.

Three optimization algorithms namely particle swarm optimization, firefly algorithm,
and bat algorithm are compared in terms of accuracy and speed of convergence. The
proposed control law is free from robot dynamics due to the use of voltage control
strategy. Robustness and stability of the proposed control system are achieved through

optimization algorithms.

Keywords: Optimal Robot Control, Intelligent Robot Control, Voltage Control
Strategy, Repeatability , Intelligent Evolutionary Algorithm, Robotic manipulator
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