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Tab.1 Identification results obtained by different methods

B —F B 1 =k sty HRY B
BLSAE 3.0346 12.1324 272755 484343 755673 108.6222
QPSO PUAME 3.045 1 12.1524  27.1560 479158  74.0631 104.5811
RZE/% 0.3453 0.164 9 0.291 4 1.070 4 1.990 6 3.720 4
P2 /Hz ssI PUNE 3.025 4 12.1033  27.0759 474217 727598  102.9853
PRZE/% 0.303 2 0.2399 0.7318 2.090 7 3.7152 5.189 5
N PFUIME 3.0178 12076 6 27.0152  47.6995 714888 100.533 5
V(e PRZE/% 0.553 6 0.4599 0.9543 1.517 1 5.3972 7.446 6
PHBAE 1.000 0 0.3520 0.3525 0.494 7 0.7158 1.000 0
QPSO R BIE 1.038 5 0.378 7 0.399 4 0.593 5 0.8879 1.340 8
PRZE/% 3.8500 75852 133050 199717  24.0430  34.0800
RELJB kb /% ssi R BIE 1.047 6 0.4183 0.452 1 0.644 9 0.976 7 1.753 3
PRZE/% 4.760 0 18.8352 282553 303618 364487  75.3300
N PAME 1.035 4 0.404 8 0.460 1 0.6510 1.088 8 1.964 3
RE(EL: REY% 3.5400 16.0227  30.5248  31.5949  52.1095 96.4300
QPSO 0.987 2 0.999 9 1.000 0 0.999 7 0.999 9 0.999 9
A/MAC SSI 0.990 3 0.973 1 09319 09032 08793 0.854 7
Ve { Y 0.9915 0.992 3 0.961 2 0.876 2 0.765 6 0.704 3
F+ 2 KA QPSO HZIRFNFEMEAKE A HER
Tab.2 Identification results of different noise level by QPSO
RS 7 7K S —Fr K =k L7 Ty N
PBME 3.0346 12.1324 272755 484343 755673  108.6222
PUAME 3.045 1 12.1524  27.1560 479158  74.0631 104.5811
0% .
PRE % 0.3453 0.1649 0.291 4 1.070 4 1.990 6 3.720 4
5% PURME 3.0450 12.1522  27.1938 479217  74.0642 104.5874
RE/Y% 0.344 2 0.162 7 0.299 6 1.058 2 1.989 1 3.714 6
Jii%/Hz 10% RAHE 3.0452 12.1521  27.1939 479220  74.0648 104.586 1
REY% 0.3480 0.1620 0.299 4 1.057 5 1.988 4 3.7157
20% PUIME 3.042 7 12,1523 27.1927 479285  74.0531 104.5867
REY% 0.266 5 0.164 3 0.303 5 1.044 2 2.003 9 3.7152
30% PUIME 3.044 5 12.1417  27.1967  48.1318 742972 1045787
REY% 0.3292 0.076 8 0.2890 0.624 5 1.680 8 3.722 6
BLE % HBE 1.000 0 0.3520 0.3525 0.494 7 0.7158 1.000 0
0% RBIME 1.038 5 0.378 7 0.399 4 0.593 5 0.8879 1.340 8
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g2
RE% 3.8500 7.5852 13.3050 19.9717 24.043 0 34.080 0
5o, JHBIME 1.038 8 0.377 5 0.408 4 0.606 7 0.876 6 1.3432
° RE% 3.8800 7.244 3 15.858 2 22.640 0 26.464 4 343200
0% R GIME 1.036 8 0.3793 0.4101 0.6100 0.869 8 1.3543
’ RE% 3.6800 7.7557 16.340 4 23.307 1 21.514 4 354300
20% PHBIME 1.0315 0.378 9 0.403 5 0.608 1 0.873 8 1.3775
’ RE% 3.1500 7.639 2 14.468 1 229230 22.0732 37.5500
30% PHBIME 1.040 0 0.396 6 0.358 9 0.5809 0.889 4 1.468 9
’ RE/% 4.000 0 12.681 8 1.8156 174274 242526  46.8900
0% 0.9872 0.999 9 1.000 0 0.999 7 0.999 9 0.999 9
5% 0.988 9 0.999 9 0.997 4 0.999 5 0.999 7 0.999 7
#FEA/MAC 10% 0.9872 0.999 9 1.000 0 0.999 7 0.999 9 0.999 9
20% 0.986 9 0.999 9 0.997 4 0.999 5 0.999 8 0.999 7
30% 0.984 1 1.000 0 1.000 0 0.999 6 0.999 9 0.999 9
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Quantum-behaved particles swarm optimization for structural modal
parameters identification under ambient excitation

CHANG Jun, LIU Dashan
(School of Civil Engineering, University of Science and Technology of Suzhou, Suzhou 215011,China)

Abstract: Modal parameters of structure under ambient excitation can be identified by cross power spectrum calculated from
structural outputs of different parts. The difference between theoretical formula of cross power spectrum, including structural modal
parameters to be identified, and the cross power spectrum calculated from structural output-only data, will be adopted as an objection
function of optimization issue. The optimal objective value can be gained through searching reasonable modal parameters and
Quantum-behaved Particle Swarm Optimization as a swarm intelligence optimization algorithm, will be used in the optimization
issue above to identify the structural modal parameters under the ambient excitation. Finally, the modal parameters identification
method based on Quantum-behaved Particle Swarm Optimization presented herein is verified by a numerical simulation of a
simple-supported beam. The results show that Quantum-behaved Particle Swarm Optimization can effectively identify the structural
modal parameters under ambient excitation.

Key words: quantum-behaved particle swarm optimization; ambient excitation; cross power spectrum; structural modal parameters

identification
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