
ISS!"#$%&'()*+,-./01-234567819:;<;0
1-=> 

?@ABCDEF  GHIJKLMNOPQRSTU VWXKYHZ[K\]^K_`EFU ab
cdJKefghKijFK?@klDFNOEFmEFU nHopKq_rMEFU stuvK

pwxBEFU yHzdK,;EFU {H|K_`}BCDEFU &~���KATR�����
�DFRSTU �D��K��xB�mU �w�� 

Plan of ISS experiment: visual and neck proprioceptive contributions to 
perceived head and body tilt during long-term space life 
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Abstract: We hypothesized that visual and/or neck proprioceptive inputs contribute to tilt 
perception instead of otolith input during long-term space flight. To test this, we will measure the 
subjective visual body axis (SVBA) and ocular counter-rolling (OCR) at various body roll-tilt 
angles relative to the inner-cabin vertical, with and without head roll-tilt relative to the body, with 
and without visual information. If the error in the SVBA or OCR depends on visual information 
with respect to the inner-cabin vertical, then visual inputs must contribute to tilt perception. If the 
error in SVBA or OCR depends on head tilt relative to the body without visual information, then 
neck proprioceptive inputs must contribute to tilt perception. To examine the long-term adaptive 
changes in tilt perception, the SVBA and OCR will be observed throughout the entire space flight. 
As tilt perception is one of the most important components of spatial orientation, which is 
essential for safety and a comfortable life in space, it is necessary to clarify the mechanism of tilt 
perception in space. 
Key words; Tilt perception, Ocular counter-rolling, Micro gravity, Visual input, Proprioceptive 
input  

!"#$%& 
'('()*+,-./0123456789:

;<)=>?@)AB&CDEF@GHIJI?

@)KLMN ISSOPQRSTRUVWXYZ[8
9\]XY)^_`a)bc234&def(/

)ghi)jklmnopDEq 
 

r"st 
u 89g#vwNxyxE/%=>?@#z;,

x.G{|}(->/q,~,h1998 �&��x
'(/ 16��)89:;<)��&�.-h��
�&��-�}(/���)�������&�

�89���&#=>?@N�$!�hroll=�n�
�DE� ¡¢£¤¥ Ocular counter-rolling

This document is provided by JAXA.

mailto:wada@naramed-u.ac.jp


¦OCR�N§¨f(/ 2�q�(#©ª«)¬­g

®�¯°i)±²³´µ#¶·g®Eqi�g'(
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