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Hintergrund

Virtual Reality (VR) allows embodying the user in any avatar and enables to translate users'
movements into a simulated environment. This opens the possibility to fully immerse users in a virtual
setting.

While not consistent, other forms of embodiment or perceived limb ownership, such as the Rubber
Hand Illusion [1], have already shown that it can have an effect on the surface skin temperature of
the affected person [2, 3]. Using the capabilities of VR, this effect can be examined across the whole
body.

Other work already showed that the user's perceived temperature can be manipulated by placing
them in a setting with specific ambient lighting or audio [4, 5]. While these studies have confirmed
effects on the perceived temperature, Lauderdale could not find any effects on the actual body
temperature when placing the user in a snowy virtual environment [6]. Llobera et al. found that full
body ownership in VR has a smaller effect on temperature sensitivity than single limb ownership [7].

However, the effects on perceived and actual body temperature when putting the user in an avatar
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that is affected by various statuses related to temperature (e.g. being on fire, covered in ice), and the
interaction between avatar and environment, are not yet explored.

Zielsetzung der Arbeit

The aim of this thesis is implementing different VR settings for cold and warm temperatures in the
form of a small video game. The settings include different environments as well as avatars. These
conditions can be mixed and matched, to find out whether avatar or environment (or a specific
combination of both) affect users’ body temperature. The experiment will be carried out as a lab
study, where each participant is exposed to every condition. Immersion will be measured using a
standardized questionnaire, and body temperature will be measured at multiple body locations.

Konkrete Aufgaben

Finding and incorporating related work
Designing the virtual environment and avatars / finding fitting assets
Implementing the game

Different thermal conditions (cold/warm)
Neutral conditions for time between study
Game elements to make participants look at their hands and surroundings
In-VR questionnaire using LeapMotion’s hand controls

Designing the study
Conducting and evaluating the study

Erwartete Vorkenntnisse

Developing games for VR
Empirical study design

Weiterführende Quellen

[1] Ehrsson, H. H., Spence, C., & Passingham, R. E. (2004). That's my hand! Activity in premotor
cortex reflects feeling of ownership of a limb. Science, 305(5685), 875-877.

[2] Moseley, G. L., Olthof, N., Venema, A., Don, S., Wijers, M., Gallace, A., & Spence, C. (2008).
Psychologically induced cooling of a specific body part caused by the illusory ownership of an artificial
counterpart. Proceedings of the National Academy of Sciences, 105(35), 13169-13173.

[3] Rohde, M., Wold, A., Karnath, H. O., & Ernst, M. O. (2013). The human touch: skin temperature
during the rubber hand illusion in manual and automated stroking procedures. PloS one, 8(11),
e80688.

[4] Huang, S., Scurati, G. W., Etzi, R., Alberto, G., Tagliabue, L. C., Graziosi, S., … & Bordegoni, M.
(2019). Effects of Coloured Ambient Light on Perceived Temperature for Energy Efficiency: A
Preliminary Study in Virtual Reality. In Lens-the Learning Network on Sustainability (pp. 1-6).

[5] Jian, J. C., & Cheng, C. W. (2020, September). Manipulating Perceived Temperature in Virtual



11.03.2025 09:03 3/3 Evaluation of the Effects of Avatar and Environment on Body Temperature in Virtual Reality

MI Wiki - https://wiki.mi.uni-r.de/

Reality through Interactive Audio. In 2020 IEEE International Conference on Consumer Electronics-
Taiwan (ICCETaiwan) (pp. 1-2). IEEE.

[6] Lauderdale, N. B. (2017). Objective and Subjective Temperature Effects of Virtual Reality.

[7] Llobera, J., Sanchez-Vives, M. V., & Slater, M. (2013). The relationship between virtual body
ownership and temperature sensitivity. Journal of the Royal Society Interface, 10(85), 20130300.

From:
https://wiki.mi.uni-r.de/ - MI Wiki

Permanent link:
https://wiki.mi.uni-r.de/arbeiten/heat_vr

Last update: 19.12.2022 10:47

https://wiki.mi.uni-r.de/
https://wiki.mi.uni-r.de/arbeiten/heat_vr

	Evaluation of the Effects of Avatar and Environment on Body Temperature in Virtual Reality
	Hintergrund
	Zielsetzung der Arbeit
	Konkrete Aufgaben
	Erwartete Vorkenntnisse
	Weiterführende Quellen


