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Thermal Non-Line-of-Sight Imaging
from heat characteristics

using a thermal camera system *

Masaki Kaga

Abstract

Non-Line-of-Sight (NLOS) imaging is a technique to visualize a non-line-of-
sight scene through the observations of an In-Line-of-Sight scene. Previous meth-
ods tackles this task mainly using active lighting of visible light or near-infrared
light. In this study, I propose some methods of Non-Line-of-Sight imaging uti-
lizing the heat characteristics. The heat generally propagates inside of a object
whereas the objects are limited of which the light propagates inside. Further-
more, the heat inside the object emits far-infrared light, thus, any object can
be regarded as a light source in the far-infrared domain. According to the heat
characteristics, an NLOS imaging is proposed for the scene under an occluder
using thermal conduction. In addition, another method of NLOS imaging is pro-
posed to estimate the position of a hidden object without a light source. The
effectiveness of the proposed methods was evaluated by conducting real-world

experiments.

Keywords:

Non-Line-of-Sight Imaging, Thermal Imaging, Far-infrared, Heat conduction,

Temperature Estimation

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and
Technology, March 13, 2020.
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