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Mutual Referral of Thermal Sensation between Two Thermal-tactile

Stimulations
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1) The University of Electro-Communications 2) JST

Abstract: When thermal stimulation is applied to one place and tactile stimulation is presented to the other place on the skin,
we also perceive thermal sensation on the latter place. While this illusion, known as Thermal Referral, was well studied,
there was little knowledge about the case when two contradictory thermal stimuli are presented, except Thermal Grill
Ilusion (TGI) when closely located hot and cold stimuli cause pain. We conducted an experiment to verify mutual
interaction of thermal referral between thermal-tactile stimuli, and found that two separately located cold and hot stimuli on
forearm produce pain especially on the body side, which is presumably caused by combination of thermal referral from
distal side to body side, and thermal grill illusion between the migrated thermal sensation and physical thermal stimulation.
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Fig. 1 Temperature stimulator
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Fig. 2 Appearance of the experiment
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Fig. 3 Result of the experiment in which the same

temperatures were presented to both sides
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Fig. 4 Result of the experiment in which neutral

temperature was presented to elbow side
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Fig. 5 Result of the experiment in which neutral

temperature was presented to wrist side
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Fig. 6 Result of the experiment in which hot and

cold temperatures were presented
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