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Cost Function
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0.045392
0.046142
0.060226
0.076867
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0.198760
0.188460
0.195880

Ki
000086491
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Position Output (cm)
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Control Input (Volt)
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5.2: 1 Po - [0.01 0.002 0.002]T

Kv Ki Kd

1 0.056980  0.0017387  0.0039084
2 0.058202  0.0017341  0.0040164
3 0.085088  0.0016349  0.0069756
4 0.099866  0.0015809  0.0085784
5 0.168760  0.0013313  0.0160120
6 0224240  0.0011304  0.0220140
7 0.406550  0.0004700  0.0417240
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—p,, = [0.40655 0.00047 0.04172]"
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....... p, = [0.010.0020.002]"
~10+ .
0 --p, = [0.05820 0.00173 0.00401]"
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o

5.3: 300 Po = [0.012 0.0017 0.0018]T
K K Kd
1 0.049866  0.00144450  0.0088157
2 0.050924  0.00144050  0.0093856
3 0.308970  0.00047892  0.1387300
4 0.325420  0.00041763  0.1469300
5 0.325420  0.00041763  0.1469300
53.2 ' 300
300
Po = [0.012 0.0017 0.0018]T
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Control Input (Volt)
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------- p, =[0.0120.0017 0.0018]"
-~ p, =[0.04986 0.00144 0.00881]"

-10p ~-p,=[0.05092 0.00144 0.00938]"|
—p, = [0.32542 0.00041 0.14693)"
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5.4: 300 Po = [0.01 0.0009 0.0008]T

Kp Ki Kd
0.073034  0.00076640  0.008251
0.074064 0.0 76732  0.008464
0.085927 ~ 0.00077715  0.010960
0.121470  0.00080636  0.018386
0.145090 0.0 82530  0.023258
0.183070  0.00085513  0.031158
0.183070  0.00085513  0.031158
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Control Input (Volt)
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5.5: 600 PO = [0.015 0.008 0.005]7

Kv Ki Kd

1 0.199880  0.0071793  -0.0067868
2 0.385570  0.0051232  -0.3277000
3 0.398547  0.0049809 -0.35914
4 0.541650  0.0034144  -0.69963
350 T T T T T S | T
3000, ]
250 -
200 -
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% 100 .
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o- ]
= T
&l p, =[0.015 0.008 0.005] | |
~p, = [0.019 0.003 0.002]"
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Iteration
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5.6:
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600 PO = [0.019 0.003 0.002]T

Kv Ki Kd
0.30762  0.0028600 0.029081
0.31002 0.0028549  0.029427
0.43715 0.0025254  0.047565

600
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5.1: 900 Po = [0.01 0.002 0.002]T
Kp Ki Kd

1 0.065299  0.00171720  0.0051489
2 0.066325 0.00171460  0.0053135
3 0142900 0.00154710  0.0169340
4 0.165650  0.00149750  0.0203090
b 0458920  0.00085978  0.0638760
400 .
300 ]
.gzoo 1
z
§ 100 1
0..
—~-p, = [0.010.002 0.002]"
~100F ~p, =[0.020.0001 0.0001]"| |
0 | e 4 5
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Ki
0.00040760
0.00040799
0.00040827
0.00040715
0.00024159
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Kp
0.14244
0.14194
0.14591
0.14909
0.64152
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Po= 002 0.0001 0.0001
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Po = [0.02 0.0001 0.0001]T

Kd
0. 94396
-0. 24638
-0.0203120
-0.0179080
0.23071
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(Local optimization)
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(Saturation)
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Output (RPM)
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