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Optimal Sensor Placement Based on an Improved Dual-Structure
Coding Genetic Algorithm

TIAN Li, CHEN Huan-guo, ZHANG Li-shao, CHEN Wen-hua
(School of Machinery and Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Optimal sensor placement (OSP) is a critical issue in the construction and implementation of
an effective structural health monitoring system; it is a combinatorial optimization problem. To solve the
problem, this paper uses a strain modal assurance criterion (SMAC) and takes the maximum off-diagonal
element of an SMAC matrix as a target function. A dual-structure coding genetic algorithm is developed to
solve the constraint problem of unchanging number of sensors. The proposed algorithm is validated by an
example in literature [ 6], and the results clearly show that the proposed algorithm performs better than
other genetic algorithms. Therefore, this method is feasible in the optimal sensor placement of composite
laminates aimed at damage diagnosis.

Key words: optimal sensor placement; strain modal; dual-structure coding; genetic algorithms
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Analysis of Laser Heterodyne Interferometric Straightness Measurement
Errors Induced by Wollaston Mirror Tilting

ZHANG Hua-ye , ZHANG En-zheng » YAN Li-ping . CHEN Ben-yong
(Nanometer Measurement Laboratory, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In this paper, a method of measuring the straightness error and its position was developed
based on laser heterodyne interferometry. The measurement error of straightness as well as the displace-
ment caused by the pitch and roll angles of the Wollaston mirror were analyzed. One corresponding mathe-
matical model was achieved and the simulation was carried out. The simulation experiments show that the
error caused by the pitch and roll angles of the Wollaston mirror is a sinusoidal error. The measurement
errors of the straightness error and of the position error produced by 1° of the pitch angle are about 100 and
1 nm, respectively. The measurement errors of the straightness error and of the position error produced by
15" of the roll angle are approximately 700 and 15 nm, respectively.

Key words: heterodyne interferometer; wollaston mirror; straightness; pitch angle; roll angle
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