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Real-world motion that the body sees

- Distinct visuomotor control revealed by natural statistics -

Visual motion has critical roles for quickly adjusting posture, eyes, and limbs in dynamic interactions with 

environments. By behavioral experiments and synthetic model simulations, we have tried to reveal fundamental 

mechanisms of implicit visuomotor processing. It is difficult to retrieve detailed information about the scene from 

highly blurred image. However, we found that blurred image sequence can provide higher estimation accuracy of 

rapid self-motion than the original image sequence. Interestingly, implicit motor responses of hands and eyes are 

highly sensitive for low-spatial frequency stimuli. These results suggest that the brain knows the importance of 

low-spatial frequency component to code the high-speed self-motion from the statistical relationship between 

visual motion and head/posture fluctuation. This type of visuomotor control would be helpful to realize a novel 

visual processing for moving robot.
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Human studies: implicit motor responses 
induced by visual motion[2]

Procedure of self-motion estimation
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・ Blurred images provided highest estimation accuracy
(center column of scatter plots)

・ Motion signals in low-spatial frequency are important to
estimate self-motion

Natural statistics of self-motion
& estimation accuracy of proposed model

・ Spatiotemporal tunings of implicit motor responses
are highly sensitive to low-spatial frequency stimulus

Watching a poster
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Jogging

・ We employed a computational model which reproduced
human visual processing properties[1]
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The body sees blurred images to estimate rapid
self-motion information

E
st

im
at

e
d 

an
gu

la
r 

ve
lo

c
it
y 

(d
e
g/

s)

Measured angular velocity by gyro sensor (deg/s)
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