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Abstract: An output feedback H,, guaranteed cost robust decentralized control algorithm is proposed here for
dealing with the influence of the parameter uncertainties of a building structure, which can meet the requirements
of multiple control objectives simultaneously. Based on Lyapunov stability theory and LMI method, the sufficient
conditions for the existence of a robust H,, guaranteed cost decentralized controller is developed and proved. Then
the output feedback H,, guaranteed cost robust decentralized control algorithm is established by using a variable
substitution method. Furthermore, by introducing the constraint conditions, the H,, guaranteed cost robust
controller design is transformed into a convex optimization problem with linear matrix inequality constraints. A
12-story building is selected as a numerical example to illustrate the control performances of the proposed
decentralized algorithm. Numerical simulation results indicate that for the building structure with large uncertain
parameters, the proposed output feedback H,, guaranteed cost robust decentralized control algorithm has better
control effect than that of traditional LQG centralized control algorithm.
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Table 2 Peak response of structures with stiffness discrepancies
Ax=0 Ax=+0.15 Ax=—0.15
Tz el EL otz i Sk otz i 2 EL
d a d a d a d a d a d a d a d a d a
1 1830 4.28 13.66 4.47 11.61 5.17 19.10 442 1523 455 1146 524 18.42 4.52 13.05 4.51 1239 522
2 2339 450 1512 417 13.06 472 2471 549 1627 4.6l 13.05 479 2386 450 14.60 430 1421 4.65
3 2268 524 1489 4.18 1256 429 2393 6.62 1566 494 1278 454 2277 487 13.87 413 1330 430
4 2254 6.18 15.08 437 1267 421 2399 7.8 1559 502 13.08 448 2183 523 1396 399 1298 4.06
5 2097 6.46 1449 425 1238 399 23.09 7.03 15.04 4091 12.59 423 19.63 5.78 13.71 3.88 1251 3.74
6 20.01 630 14.06 3.88 12.18 346 2274 699 14.69  4.60 12.16  3.75 18.63  6.22 13.75  3.57 12.68 3.25
7 1973 5.83 13.78 3.55 11.85 333 21.80 7.16 1445 473 11.55  3.61 18.25  6.00 13.47 325 1233 321
8 1858 550 12.65 3.60 11.69 3.07 1999 683 13.11 472 11.17 385 1738 512 1276 279 1245 286
9 1639 593 1092 4.16 1001 383 17.18 747 1122 521 9.57 4.51 15.64 458 1129 334 1096 3.21
10 13.17 7.03 897 489 724 420 13.66 847 9.25 5.94 6.77 499 1291 5.62 9.22 4.13 7.70  3.70
11 9.15 786 6.15 543 5.07 4.62 9.47 9.31 6.32 6.38 4.76 5.07 9.18 6.60 6.41 4.76 5.68 4.22
12 452 844 3.01 570 2.59 5.00 4.68 9.97 3.08 6.63 2.47 5.50 4.63 7.32 3.17 5.09 2.94 4.84
FE: d/mm FoRGEHZ RIS s a(m/s™) RN G5 HIZE % sk 2 e «
*x3 RE. NERMERRESIEERS
Table 3 Peak response of structures with mass, stiffness and damping discrepancies
Axp=+0.15, Ac=-0.15 A=—0.15, Ay c=+0.15 M ex=+0.15
T & I ToHz g g1 T & S
d a d a d a d a d a d a d a d a d a
1 2043 427 1569 440 12.12 509 1831 454 1512 459 1372 500 1830 428 1596 4.67 11.71 494
2 2582 5.02 1835 434 1335 477 2378 472 1723 4.60 15.15 461 2339 450 1847 434 1355 4.60
3 2488 580 17.88 483 1298 436 23.03 528 16.19 444 1443 427 22,68 524 18.15 450 13.07 420
4 2454 680 1782 526 1342 448 2274 551 1618 448 1414 412 2254 6.8 1831 479 1341 430
5 2260 721 1681 521 1299 436 2072 553 1538 422 1327 376 2097 646 1742 4.68 13.01 422
6 21.78 685 1622 486 12.67 3.82 2023 586 1529 3.62 1321 3.11 20.01 630 1681 432 1257 3.71
7 21.72 638 16.14 447 1244 344 20.18 570 1492 344 1270 297 19.73 583 1648 4.01 1231 3.44
8 2051 598 1485 439 1235 383 1934 489 1456 292 13.01 257 1858 550 1517 397 12.04 3.33
9 18.01 6.63 1290 484 10.77 386 1739 4.19 1321 3.03 11.67 275 1639 593 13.11 453 1038 3.74
10 1445 7.73 1074 578 796 479 1433 536 1090 4.14 849 344 13.17 7.03 10.71 534 7.69 4.54
11 10.04 8.63 746 647 567 503 10.18 640 7.68 493 6.09 3091 9.15 786 737 592 534 485
12 5.04 9.38 3.69 6.92 2.90 5.50 5.10 7.02 3.82 5.34 3.13 4.48 4.52 8.44 3.61 6.22 2.71 5.20
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