
��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

��� 

Cybernetics

�!"�

#$

%&

'(

)*

Real Virtual

��������	��
��
����
������������
��

+,!-
./0)0)1�23)453�

6745�8



��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

9:;<��=>�?@

Virtual RealityAB@C


D:E
FGHI

9:;<��
JKLMN�OP


QR
ST

UVWX:Y



��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

.Z�[\�?@

��]^
_`a]^���^

bJ�cd
J��e�fg

�	��
��
��

Cybersickness

Vection



��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

bJ
hi��

����j

�����

Real Virtual

��k��
�����j

l
��kml
��



��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

������Mno


hi���

pqr

�stuvCycling



��������	��
��
����������������
����October 30,  2003October 30,  2003

T. Kiryu, Niigata University

wx:�yCz

six non-expert male subjects 
(21 - 24 years old)

muscles: vastus lateralis
gain: 60 dB
frequency band width: 5.3Hz - 1.0kHz
4-bar active array electrode

estimated from ECG
gain: 42 dB
frequency band width: 1.1Hz - 1.0kHz
disposable disk electrode
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RSA�Respiratory Sinus Arrhythmia�

disappearing of RSA Immediate
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subject: S.K., Oct. 30, 2001
2nd trial
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subject: M.S., Sep. 25, 2001
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