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1. Introduction 

In previous [1] work, similarity between infra-

red (IR) image patterns and effective strain distri-

bution obtained by Digital Image Correlation 

(DIC) were shown. It was shown that infrared 

thermography based on InSb focal point array de-

tector operating on cryogenic temperatures can be 

used for higher loading velocities where DIC does 

not provide results. Also, infrared thermography 

cannot be used for lower loading velocities as the 

thermal effect is dissolved due to heat conduction. 

Here we present an approach to relate these in-

dividual measurements.  The idea is using only IR 

camera and mapping thermal images into DIC im-

ages afterwards.  

2. Relating DIC to IR 

2.1 The setup 

In [1] the comparison between DIC and IR 

showed that IR temperature distribution is similar 

to effective stress obtained by DIC. Figures 1 de-

picts our measurement setup. Only tension test re-

sults with predefined displacement rate of 284 

mm/s will be shown. These images were obtained 

by Chronos 1.4 digital camera and Flir SC 5000 

MW IR camera, both triggered and acquiring at 

frequency of 500 Hz. The DIC analysis was per-

formed by open-source software Ncorr [2]. Trans-

formation to Effective strain is done using the 

equation: 
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When comparing here presented results with 

ones reported in [1], the difference is in developing 

system of trigger based parallel acquisition of DIC 

and IR images, followed by development of 

MATLAB based image processing procedures, 

what enabled the integration of these two methods. 

 

As the relation between these individual meas-

urement results is not established yet, there is am-

ple room for a novel technique using neural net-

works.  

 

Fig. 1. DIC, IR camera & trigger system for data acqui-

sition 

2.2 Image to image translation 

Image-to-image translation is the process of 

transforming an image from one domain to anoth-

er, where the goal is to learn the mapping between 

an input image and an output image. 

Architectures such as Pix2Pix [3] and Cy-

cleGAN [4] are used to translate the images from 

one space to another with sufficient accuracy. 

Practically this is done by training two networks 

for each mentioned architecture: 

 DIC2Thermal – input DIC, output Thermal 

 Thermal2DIC – input Thermal, output DIC  
 

 

Fig. 2. Schematic high-level overview of the idea 
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3. Dataset and preprocessing 

Dataset used in this paper consists of two pairs of 

exported frames from DIC and Thermal measure-

ments of a standard aluminium specimen: 

 1
st
 set: 338 frames of DIC/Thermal 

 2
nd 

set: 405 frames of DIC/Thermal 

As both sets are nearly identical, only a few frames 

from the first dataset is shown below, where left 

column is IR and right are DIC. 

 

 

 
Fig. 3. a) Beginning of testing b) After the elastic limit 

c) Frame before failure 

For the purposes of this paper only Ther-

mal2DIC network will be discussed. Both architec-

tures (Pix2Pix [3] and CycleGAN [4]) use similar 

GAN [5] based architecture. For purposes of train-

ing these networks it was decided that 300x300 

pixel input/output would be enough to illustrate the 

principle.  

 
Fig. 4. Area used as training images  

4. Results and conclusion 

Pix2Pix architecture performed well, achieving 

Discriminator accuracy for real images Dreal 99.8%, 

for fake images Dfake 0.2%. The CycleGAN is still 

in phase of development as currently it’s Discrimi-

nator fake accuracy still did not fall below 20%. 

Future work will be focused on exploring hyperpa-

rameter tuning for CycleGAN. Pix2Pix generated 

images are shown below. 

 

 
Fig. 5. a) Original paired images (Thermal left, DIC 

(right) b) Original Thermal (left) Generated images 

(right) 
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