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Abstract

Terahertz waves have been shown to be an effective contactless, safe, and low-cost technique that
allows to investigate nondestructive testing or water diffusion within porous media, such as
biomaterial or insulation materials [1, 2]. Few years ago a THz camera based on an infrared camera
coupled with a photothermal converter was developed [3] in our group. Here we report recent
advances on large image scanning and reconstruction processing. The goal is to realize A4 images
from x,y scan (cf. figure 1) composed of ROI (from 0.5 x 0.5to 5 cm x 5 cm). Here, the purpose of
image reconstruction based on stitching algorithm is discussed associated with lock-in technique
and Singular Value Decomposition for the acquisition of each single ROI.

In fact, different image processing methods were applied to improve the quality of THz images (cf.
figure 2). First of all the 4 images method is applied. Singular Value Decomposition can be used to
denoised the picture. Normalization by the beam, averaging on several periods, mean of IR image
according to THz wavelength can also increase the image quality.

The image quality is very sensitive to the signal to noise ratio of the THz source. A simple way to
increase it is to reduce the beam size to increase the power density of initial signal. If the beam is
small, more scan should be done to image the same object. In this work, images were obtained with
a reduced beam size, to get the best signal to noise ratio. The results obtained on the final THz
images are super resolved compared to the ROI size, which is encouraging for further study on the
system.
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Fig. 1. Schema of the bench, the object is in the focal plane on X,Y stages, IR camera and TTC
represent the Thz camera.
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Fig. 2. Presentation of some results on a plastic tool obtained with lock-in technique based on 4
images technique: a) visible picture of the object, b) raw images, c) image of transmission, d) image
of absorbance



