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A new method for selection of reference coordinates in operational modal
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ARTICLE INFORMATION ABSTRACT
Original Research Paper One of the drawbacks of the operational modal analysis techniques is that there is no possibility of
Received 09 September 2013 measurement of the responses in all required points, which is attributed to the limitations of
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: ) either the number of accelerometers or the number of measurement channels. To overcome this
Available Online 17 May 2014

shortcoming, an experiment should be performed in different steps and relations between these

steps of the experiment are determined by selection of some specific points as reference points.

g?f/;z;‘ii Coordinates Existing techniques use the correlation between measurement points to determine the reference

Operational Modal Analysis points in which an increase in the environmental noise leads to the incapability of the method. In

Modal Parameters this paper, a new index for selection of reference points is introduced which is more efficient in
the noisy environments. To evaluate the proposed method numerically, a comparison has been
drawn between the results of this method and correlation approaches using a FE model of a beam.
To validate the method, an experiment has been conducted on a steel plate. Obtained results from
numerical and experimental cases show that the proposed index is more capable in reference
point selection and calculation of the modal parameters of the structures comparing to the results
of correlation method.
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10- Forward Sequential Sensor Placement (FSSP)
11- Backward Sequential Sensor Placement (BSSP)
12- Modal Assurance Criterion (MAC)

13- Genetic Algorithm (GA)

14- Optimal Driving Point (ODP)

15- Non-Optimal Driving Point (NODP)

16- Singular Value Decomposition (SVD)

17- Sensor Set Expansion (SSE)
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1- Operational Modal Analysis (OMA)

2- Reference-based Stochastic Subspace Identification (SSI/Ref)

3- Reference-Based Stochastic Subspace Identification-Covariance Driven (SSI-
COV/Ref)

4- Reference-Based Combined Deterministic-Stochastic Subspace Identification
(CSI-Ref)

5- Effective Independence (EI)

6- Fisher Information Matrix (FIM)

7- Energy Matrix Rank Optimization (EMRO)

8- Modal Kinetic Energy (MKE)

9- Information Entropy (IE)
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1- Singular Value Decomposition(SVD)
2- Translational degree of freedom
3- Rotational degree of freedom
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