


Editors:

Martynas KerSys
Rimantas Naina
Vincentas Adomaitis
Emiljus Maskvytis

Cover and Interior Design:

Goda Grybauskaite

Vilnius University Press

9 Sauletekio Av, Il Building, LT-10222 Vilnius
info@leidykla.vu.lt, wwwleidykla.vu.lt/en/
www.knygynas.vu.lt, wwwjournals.vu.lt

Bibliographic information is available
on the Lithuanian Integral Library Information System (LIBIS) portal www.ibiblioteka.lt
ISBN 978-609-07-1051-7 (PDF)

© Vilnius University, 2024



PROCESSING OF THZ IMAGES USING DIFFERENT NEURAL NETWORK MODELS
Ugné Silingaité'2, Ignas Grigelionis?
Vilnius University

ZCenter for Physical Sciences and Technology (FTMC)
ugne.silingaite@ff.stud.vu.lt

Terahertz (THz) images are often plagued with the problem of low spatial resolution due to the limited
hardware capabilities and long imaging times. To address this challenge, various image processing methods
are used. Recent advancements in machine learning models have yielded notable breakthroughs in addressing
computer vision tasks, including their application in the domain of terahertz (THz) imaging. The goal of this
work is to develop several neural network models aimed at enhancing resolution and bringing back the missing
details in low-resolution terahertz (THz) images. To achieve this task, three convolutional neural network (CNN)
generative adversial (GAN) models — SRGAN, SRResNet and DeblurGan were trained on simulated data and
reached PSNR values of 21,515 dB, 19,271 dB and 20,657 dB respectively. On real THz image data SRGAN
and DeblurGan performed similarly and did manage to restore certain details from the test images, performing
better than SRResNet model. In the analysis of actual terahertz (THz) image data, SRGAN and DeblurGan
exhibited comparable performance, effectively restoring specific details from the test images, demonstrating
better performance than SRResNet model. However, these models tend to over-restore details and introduce
severe artifacts in the final image due to their extreme sensitive to noise, because of the strong mapping ability
of the CNN type networks.

Fig. 1. Performance of different neural networks, using low resolution THz image as an input.
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