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Abstract: According to uncertain characteristics of modern control system, a new ro-
bust control method based on guardian maps theory was proposed. In light of guardian maps
theory, the constraints between the controller gain parameters and the closed loop system
poles were set up by this algorithm. By the closed loop system poles assignment, the dynam-
ic characteristics and the steady performances were to meet the expected performance re-
quirements. The controller structure was fixed. As long as an initial gain parameter was giv-
en, the robust control of the system can be realized. Simulation results show that this algo-
rithm can adaptively obtain the control gain parameters and meet the control requirements all
along the entire domain for the second order system model with parameter. Meanwhlie, the
Monte Carlo random experiment shows that the control gain parameters still satisfy the re-
quirements of system control performance, so as to ensure the robustness of the control

process under the random variation of system parameters.
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Table 2 50 poles of closed loop control system of Monte Carlo random experiment
Monte Carlo FEHLIREE 7 50 2H P 254 il 32 Ge i s
—8.074+6. 466i —8.370+£6. 040i —8.013+6.552i —7.981+6.597i —8.042+6.511i
—8.355+6.062i —8.208+6. 276i —8.070+6.472i —8.060+6. 487i —8.275+6. 1801
—8.255+6. 2081 —8.083+£6. 4541 —8.165+6. 3371 —8.104+£6. 4251 —8.269+6. 1871
—8.296+6. 1491 —8.018+6. 5441 —8.044+6.508i —7.976+6. 6041 —8.326+6. 1051
—8.293+6. 1531 —8.330+6.0991 —8.160+6. 3451 —8.288+6. 1601 —7.991+6. 5821
—8.330£6.099i —8.3556.063i —8.131+£6. 3851 —8.042+6.512i —8.2374+6. 2351
—8.295+6.151i —8.225+6.252i —8.281+6.171i —8.151+6. 357i —7.987=+6.588i
—8.101+£6.428i —8.329+6. 1001 —8.202+6. 2841 —8.350£6. 0701 —8. 155+6. 352i
—8.185+6. 3091 —7.950+6. 6391 —8.026+6. 5341 —8.162+6. 3421 —7.992+6. 5811
—8.313+6. 1241 —8.203+6. 2841 —7.979+6. 6001 —7.983+6.594i —8.066+6.4771
# 3 Monte Carlo FE#LIXIE 50 B & S 3T K K BH E R &1
Table 3 Damping coefficients of 50 poles of Mone Carlo random experiment
Monte Carlo FEALIER Y 50 21 P R4 il 2 Go ik 8 % B 1) BHL 2 5 5
0.7806 0.8109 0.7741 0.7708 0.7702 0. 8094 0. 7944 0.7801 0.7790 0.8012
0.7792 0.7815 0.7900 0.7836 0. 8007 0.8033 0.7747 0.7774 0.7703 0.8065
0.8031 0. 8069 0.7895 0. 8026 0.7719 0. 8069 0.8093 0.7865 0.7772 0.7973
0. 8033 0.7961 0.8019 0.7886 0.7714 0.7834 0. 8067 0.7938 0. 8089 0.7889
0.7920 0.7676 0.7755 0.7896 0.7720 0. 8051 0.7938 0.7706 0.7710 0.7797
% 4 Monte Carlo BE#HLIXEE 50 Ak = 3T B B AR
Table 4 Natural frequency of 50 poles of Mone Carlo random experiment
Monte Carlo BEHLINE 1 50 41 PH R4 il 22 G AR i X L4 1 SR 00 %
10. 344 10. 327 10. 350 10. 354 10. 347 10. 322 10. 332 10. 344 10. 346 10. 328
10. 328 10. 343 10. 335 10. 341 10. 327 10. 326 10. 349 10. 346 10. 355 10. 324
10. 326 10. 324 10. 336 10. 326 10. 352 10. 324 10. 323 10. 338 10. 347 10. 330
10. 326 10. 331 10. 327 10. 336 10. 353 10. 341 10. 323 10. 332 10. 323 10. 336
10. 334 10. 357 10. 349 10. 336 10. 352 10. 325 10. 333 10. 354 10. 354 10. 344
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