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Tab.1 The computing time of simulated speckle image
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Tab.2 The computing time of specimen tensile test
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Acceleration Method of Digital Image Correlation
Based on Timing Deformation Prediction

XI Tao', XIONG Chen', KONG Fan-yu®’, XU Feng', MIAO Hong'

(1. Key Laboratory of Mechanical Behavior and Design of Materials (CAS), University of Science and Technology of China, Hefei
230027, Anhui, China; 2. College of Science, Sichuan Agricultural University, Yaan 625014, Sichuan, China)

Abstract: When digital image correlation is adopted to solve the displacement and strain field of an
object in continuous deformation, processing speed is very slow due to the large calculation amount of
correlation algorithm and the neglect of object deformation on the timeline. In this paper, a new
digital image correlation method is proposed based on deformation prediction. By using the object
deformation on the timeline, this method can predict the initial values of next step deformation based
on obtained deformation values. The object deformation on the timeline is analyzed firstly, then
combined with practical application, the deformation is revised to obtain the initial value of object
deformation in next step, finally the displacement and strain field are calculated through Newton-
Raphson method (NR method). Computer simulation and metal tensile experiment were conducted to
verify the validation of this method combined with GPU (Graphic Processing Unit) programming.
Results show that keeping the same computation accuracy, this new method can improve processing
speed 4 to 7 times.

Keywords: digital image correlation; deformation prediction; initial value searching



