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Abstract: A three-dimensional deformation method was proposed based on digital image correlation
and binocular stereovision to measure the deformation and strain in a cell phone drop test and a 3D full
field strain optical measuring system was developed. To solve a problem inherent in the process of
collision due to falling in mobile phones, where the change in angle led to a high rate of failure in
speckle matching leading to a serious defect in the strain field, high-speed cameras were used for rapid
data acquisition of digital images. Furthermore, the speckle matching method was improved using a
successive-frame benchmark, and the integrity of the strain field and the measuring accuracy were
improved. Subsequently, an optical measurement system was developed and a test scheme was
designed. The results measured using the digital image method and the dynamic strain gauge were
compared. The improved speckle matching scheme was verified by comparing the data before and after
the application of the proposed method. The study proves that this method improved the integrity of

the deformation strain field by 21% ., the dynamic accuracy of the displacement measurement is
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0.42% , and the accuracy of the strain measurement is 0. 5%. Compared with traditional measurement

methods, this method can measure three-dimensional deformation and strain data of mobile phones

more comprehensively and intuitively, and it was an effective way to study the deformation effects in

drop tests.

Key words: high-speed 3D digital image correlation method; successive-frame benchmark; dropping

test; full-field strain
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Fig. 1 Schematic diagram of digital image correlation
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Fig. 2 Speckle matching by successive-frame benchmark
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Fig. 4 Schematic of dropping experimental device
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