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Fig.2 The comparison of the calculated displacement with the reference displacement

at the point [, [ and [l when the sinusoidal load was applied at the node 11
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Fig. 3 The comparison of the calculated strain with the reference strain

at the point | , [I and [l when the sinusoidal load was applied at the node 11
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On the prediction of full-field strain by using vibration

displacement of limited measurement points

DENG Hua-xia, CHEN Shuai, WANG Jun, ZHANG Jin, MA Meng-chao, ZHONG Xiang

(School of Instrument Science and Optoelectronics Engineering, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract: In structural health monitoring, strain and displacement are the common monitoring
objects. Traditional method of obtaining displacement and strain is mainly contact-type measurement,
such as pasting acceleration sensor or strain gauge. This method is widely used, but it is difficult for
light weight or rotating structures. Non-contact measurement can obtain more accurate vibration
displacement due to without additional mass. But how to use local displacement data to obtain global
strain is relatively scarce. In this paper, the vibration displacement data of finite measurement points
are obtained by binocular stereo vision technology, and the displacement of finite measured points is
extended to global displacement information by modal expansion theory. Under different excitation
conditions, the prediction results of this method are compared with the results of strain gauge
measurement. Results show that the proposed method is feasible and can be used for full-field non-
contact strain measurement.

Keywords: binocular stereo vision; full-field prediction; strain modal; modal expansion



