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OpenDIC is an application for measuring strain fields observed at the surface of mechanical
components. It is based on digital image correlation (DIC), a contactless technique widely used in
experimental mechanics. The principle of DIC relies on the comparison of two images of the same
specimen before and after applied deformation. It provides the displacement field needed to transform
the first image into the second image. The displacements are evaluated over a dense set of independent
measurement points. Each point is surrounded by a subset, or a subwindow, that is iteratively compared
to subsets in the deformed image until a match is found. By interpolating the deformed image, it is
possible to evaluate the displacements with subpixel accuracy. The displacement field is then derived
into a deformation field, which is directly related to the actual deformation undergone by the specimen
surface [1-3]. Since its creation in the 80's, DIC has been applied to a variety of problems where
contactless strain evaluation is a requirement, with scales ranging from meters to micrometers. Optical
images are typically processed, but the last 10 years have seen the increasing use of electronic images
(4, 5].

Commercial and institutional DIC software products already exist; unfortunately most of them are not
easily customizable and upgradable since the details of their implementation are inaccessible and/or
poorly documented. OpenDIC, the software presented here, is open source. It has been written on top of
RML-Image, an open source image analysis software [6]. It was coded in Java, making it cross-
platform. Particular care has been devoted to the documentation for the user, but also for the developer
who would need to add functionalities according to specific applications.

OpenDIC yields the displacement field necessary to translate the measurement points from the initial
image to corresponding points in the deformed image. The spatial distribution of the points can be
adjusted to match specific details in the image (e.g. edges of a specimen). Among other features of the
application also figure the automatic treatment of a batch of deformed images with reference to a single
initial image, the tuning of parameters such as the subpixel accuracy of the measurements and the
interpolation procedure to achieve it, the evaluation of the quality of the results based on the local
similarity between the reference and deformed subsets (Fig. 1). A companion application written in
MATLAB®, DICStrain, can then derive the plane components of the deformation tensor from the
displacement field through a finite elements analysis. DICStrain allows for the assessment of
deformation heterogeneities by means of tools such as the visualization of strain components, linear
profiles and statistics of the strain (Fig. 2).

OpenDIC and DICStrain have been tested with synthetic and real images in order to validate their results
and precisely evaluate the causes for possible systematic and random errors. Examples of validation and
application of both applications include various mechanical tests on macroscopic metallic specimen and
SEM in situ tensile tests revealing microscopic sub-grain strain fields [7].
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Figure 1. Screenshot of the OpenDIC plugin of RML-Image for measurlng displacement fields.
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Figure 2. Screenshot of DICStrain for dérivkiinékdeformation fields. In this example drawn from an in
situ experiment with a copper specimen loaded in the SEM, rectilinear strain heterogeneities can be
observed. Further investigation shows they are associated to the activity of slip systems.
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