Final Year Project 2002/2003 (no 3) : Digital image correlation for deformation measurement
Objective:
This project will investigate the performance of the digital image correlation technique, in the measurement of micro deformation occurred at composite object. In particular, the effects of surface texture and reflectivity will be studied.

Description:
Micro deformation measurement is an extremely important activity in many industries. For example, semiconductor devices are designed to operate in diverse environmental conditions, with temperature ranged from sub-zero to above 100oc. Deformation produced by the differential thermal expansion coefficients of the materials is a major source of device failure. Locating the stress centers inside the device is essential as part of the cycle in improving the packaging of devices. This project concerns a particular optical technique used for such a measurement.

Digital image correlation (DIC) consists of taking two pictures of the sample, before and after it is subjected to heat treatment. The two pictures are then compared, in a sub-image scale, by using 2D correlation technique, to yield a 2D deformation distribution. This technique is extremely sensitive, with measurement precision in the nanometer region
Due to the nature of sub-image correlation, the end result is a function of the shift of the object, as well as other object parameters such as surface texture and reflectivity. This project will model the affected by the DIC system, and investigate the effects of the object parameters on the measurement accuracy. Experimental measurements will be performed to verify the finding of the model.
Work tasks:
due to the research nature of the project, the list below should be used as rough guide only.

· Revision of Fourier transformation, related theorems, and discrete FT

· Study image formation theory of optical system

· Model object deformation

· Computer modelling of optical system

· Generation images with appropriate input objects

· Add noise to system model to analyses measurement precision

· Carry out experiments
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