Time,s Setpoint PSO GA IN IMC Aggressive IMC Moderate

1 4 393 403 401 04 0.1 Process Response of Controller Tuning at Low Operating Point (Servo and Regulatory Controls
2 40 397 396 40.1 404 40.1 75 T T T T T T T T
3 40 399 396 40 40.7 401
4 40 399 401 401 403 40.2 70 -
5 40 399 397 401 403 40.2
6 40 404 402 401 40 401 85 -}
7 40 398 402 402 39.9 401 B
8 40 403 398 40 40 40 g oo i
9 40 397 399 403 404 40 2
10 40 402 40.1 395 404 40 =
1 40 402 401 401 40.7 401 > 55 ‘ ]
2 40 397 398 398 407 402 2 Setpolnt
13 40 399 398 398 404 402 8 50 ——IMCNoderats | .o
14 40 40 398 40.2 404 40.2 E — IMC-Aggressive
15 40 402 401 396 404 40.2 45 —2N 8
16 40 402 398 401 40.2 401 —GA
17 60 404 398 403 401 402 40 ——FPS0 -
18 60 399 402 434 40 401
19 60 491 439 50 45 401 35 | | | L | L | |
20 60 491 507 592 471 406 0 50 100 150 200 250 300 350 400 450
21 60 573 537 592 471 411
2 60 627 537 65 515 416
23 60 663 575 648 515 423
2 60 663 588 608 528 423
25 60 598 59 598 527 436
26 60 598 595 595 524 436
27 60 589 60 594 524 446
28 60 589 599 594 524 454
29 60 593 509  60.1 53 459
30 60 60.1 595 603 535 46.7
31 60 601 60  60.1 54 46.7
32 60 60.5  60.1 60 545 4756
33 60 60.5 601  59.8 545 489
34 60 60 599 603 55.5 499
35 60 597 599 602 56.1 50.3
36 60 598 60 599 56.2 50.3
37 60 598 599 599 56.4 50.7
38 60 60.1 598 599 56.4 513
39 60 60.1 599 599 56.3 518
40 60 598 59.9 60 56.3 526
iy 60 599 60 60 56.4 53.1
22 60 60 602 599 57.3 53.4
43 60 60 60 599 575 53.4
a4 60 60 599  60.1 575 538
45 60 60 599  59.8 58 54.1
46 60 603 60  60.1 58.1 54.3
47 60 60.3 59.9 60 58.1 546
48 60 599 599 599 58.1 55.1
49 60 599 601 599 58.3 55.4
50 60 59.7  60.1 60 58.4 55.9
51 60 598 602 603 58.4 55.9
52 60 598 602 603 58.3 56.3
53 60 604 601  59.8 58.5 56.4
54 60 602 597 597 58.5 56.7
55 60 60 603 597 58.7 57
56 60 60 603 602 58.7 57.3
57 60 60 60 602 58.7 57.6
58 60 596 599 603 58.8 57.9
59 60 604 601  60.1 58.8 58
60 60 604 599 595 59.1 58
61 60 598 599  60.1 59.4 58.1
62 60 598 60 60 59.7 58.4
63 60 60  60.2 60 59.5 586
64 60 601 597 602 59.5 59.1
65 60 59.7 59.9 60 59.2 59.3
66 60 598 599 599 59.2 59.5
67 60 598 602  59.8 59.3 59.5
68 60 602 603 599 59.5 59.6
69 60 603 597 599 59.5 59.8
70 60 60.1 598 604 59.6 59.9
71 60 599 598 602 59.7 60.1
72 60 599 603 597 59.8 60.1
73 60 598 601  59.8 59.6 60.1
74 60 601 599  59.8 59.6 60.2
75 60 601 599  60.1 59.6 60.3
76 60 599 59.9 60 59.7 60.4
77 60 599 603  60.1 59.5 60.4
78 60 60 599  60.1 59.4 60.4
79 60 60 60 598 59.7 60.5
80 60 602 599  59.8 59.7 60.5
81 60 599 597 60 59.9 60.7
82 60 599 597 60 59.9 60.7
83 60 599 603 602 60 60.9
84 60 597 598  60.1 59.8 60.9
85 60 602 598 599 59.9 60.8
86 60 60 60  60.1 59.9 60.9
87 60 601 60  60.1 59.8 60.9
88 60 60.1 59.9 60 59.9 60.8
89 60 60.2 59.9 60 59.6 60.8
%0 60 598 60  60.1 59.5 60.9
91 60 60.1 60 60 59.5 611
%2 60 598 60  60.1 59.7 611
93 60 598 60 60 60.1 60.9
94 60 60.3 59.9 60 60.1 60.9
95 60 597 602 596 60.1 60.8
9% 60 599 601 603 60 60.7
97 60 60 602 604 59.8 60.6
98 60 60 602  59.8 60 60.6
99 60 598 598  60.1 60.3 60.6
100 60 598 602 599 60.2 60.7
101 60 60 602 599 60.2 60.6
102 60 60 60 599 60 60.6
103 60 60 60 60 60.2 60.4
104 60 60 601  60.1 60.1 60.4
105 60 60 59.8 60 59.9 60.5
106 60 60 60 60 59.9 60.5

107 60 60.3  60.1 60 59.5 60.5
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