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Structural System Identification Using Comprehensive Learning Particle
Swarm Optimization Algorithm

Tang Heshengl, Xu Rui', Xue Songtaol’ ’ Zhang Wei'
(" Research Institute of Structural Engineering and Disaster Reduction, Tongj University Shanghai, 200092, China)

(* Department of Architecture, Tohoku Institute of Technology Sendai, 982-8577, Jpan)
(* Fujan Academy of Building Research Fuzhou, 350025, China)

Abstract System identification can be transformed to a multimodal optimization problem with high dimen—
sion. The original particle swarm optimization ( PSO) usually suffers from premature convergence tending
to local optima and low solution precision while solving these complex multimodal problems. In order to
correct the defect, a comprehensive learning particle swarm optimization (CLPSO) method was adopted to
estimate parameters of structural systems. This variant of PSO enables the diversity of the swarm to be
preserved to avoid premature convergence. The effectiveness of the proposed method is evaluated through
the numerical analysis and an application to a building under conditions including limited measurement da-

ta, noise polluted signals, and no prior information of mass, damping, or stiffness.

Keywords system identification optimization particle swarm optimization CLPSO algorithm

Application of Recurrence Quantification Analysis to Fault
Diagnosis of Centrifugal Pump

Zhao Pengl, Zhou Yunlongz, Sun Bin’
(' Energy and Power Engineering College, North China Electiic Power University Beijing, 102206, China)
(*School of Energy and Mechanical Engineering, Northeast Dianli University Jlin, 132012, China)

Abstract In order to diagnose vibration faults of centrifugal pump accurately, considering the non—sta—
tionary characteristics of the vibration signals of centrifugal pump, a fault diagnosis method based on re—
currence quantification analysis was put forward.- The recurrence quantification analysis ( RQA) method
was employed to extracted nonlinear characteristic parameters of the vibration signals which yielded the
feature vectors. The feature vectors were used as the input samples to train a modified Elman neural net—

work, and then the running state classifier of the centrifugal pump was set up- The experimental results

show that proposed method is effective in fault diagnoses of centrifugal pumps.

Keywords centrifugal pump fault diagnosis recurrence quantification analysis Elman neural network

Prediction and Analysis of Helicopter Cockpit Noise

Lei Ye, Sheng Meiping, Xiao Heye
(College of Marine, Northwestern Polytechnical University Xi an, 710072, China)

Abstract  Analytical models of mechanical and aerodynamic noises were built by statistical energy analy sis
method considering the characteristics of the helicopter. The energy distribution of surface noise sources
and the vibration response of airframe were obtained by analyzing experimental data and then used as the
input parameters of the models. The noise response of the cockpit was predicted in average form. Addi-
tionally, the primary energy transfer paths to the cockpit noise response were pointed out by comparing

different energy contributors. At last, measures for reducing the cockpit noise were presented, which were



