Doctoral School of Information and Biomedical Technologies
Polish Academy of Sciences (TIB PAN)

SUBJECT: Computer vision-based civil infrastructure monitoring using physics-
based graphics models

SUPERVISOR:

Dr hab. Barttomiej Btachowski

e-mail: bblach@ippt.pan.pl

Institute of Fundamental Technological Research of the Polish Academy of Sciences (IPPT PAN)
Pawinskiego 5B, 02-106 Warsaw

phone: (+48) 22 826 12 81 ext.: 192

web site: http://bluebox.ippt.pan.pl/~bblach

DESCRIPTION:

Inspection of a civil infrastructure is costly due to involvement of human resources, thus efforts
are made to automate this process with the aid of computer vision-based systems employing arti-
ficial neural networks (ANNs) [1, 2]. However, training of the ANNs requires data sets containing
large amount of properly labelled data such as images showing damaged structural elements. Col-
lecting of the data prepared in such a way requires tremendous effort. This problem can be over-
come with data generated with the aid of physics-based graphics models (PBGM) [3, 4]. Such syn-
thetic but realistic data allows for training the ANNs and can be generated semi-automatically.
Application and assessment of reliability of this methodology in the inspection of the civil infra-
structure is not only interesting research object but also can make ANNs-based civil infrastructure
inspection closer to be used in real engineering applications.

The purpose of this PhD thesis will be development of a physics based graphics models (PBGM) to
generate a synthetic dataset for inspections of civil infrastructure, in which surface damage tex-
tures are applied to the photo-realistic model of the structure based on finite element analysis
results. The proposed models will be generated with aid of programming languages such as
MATLAB or Python.

BIBLIOGRAPHY:
[1] Spencer BF, Hoskere V, Narazaki Y. Advances in Computer Vision-Based Civil Infrastructure Inspection
and Monitoring. Engineering. 2019; 5(2):199-222. https://doi.org/10.1016/j.eng.2018.11.030

[2] Zarski M, Wajcik B, Ksigzek K, Miszczak J. Finicky transfer learning—A method of pruning convolutional
neural networks for cracks classification on edge devices. Computer-Aided Civil and Infrastructure Engineer-
ing. 2022; 37(4):500-15. https://doi.org/10.1111/mice.12755

[3] Narazaki Y, Hoskere V, Yoshida K, Spencer BF, Fujino Y. Synthetic environments for vision-based struc-
tural condition assessment of Japanese high-speed railway viaducts. Mechanical Systems and Signal Pro-
cessing. 2021; 160:107850. https://doi.org/10.1016/j.ymssp.2021.107850

[4] Hoskere V, Narazaki Y, Spencer BF. Learning to detect important visual changes for structural inspections
using physics-based graphics models. In: 9th International Conference on Structural Health Monitoring of
Intelligent Infrastructure: Transferring Research into Practice, SHMII 2019 - Conference Proceedings. 2019.
p. 1484-90.


mailto:bblach@ippt.pan.pl
http://bluebox.ippt.pan.pl/~bblach
https://doi.org/10.1016/j.eng.2018.11.030
https://doi.org/10.1111/mice.12755
https://doi.org/10.1016/j.ymssp.2021.107850

