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"Fluttering hearts"
Hearts appear to flutter. For those those who wear glasses, try to move them; then the hearts appear to move. For the majority, the hearts appear to 
be in front of the surface of white random dots when they are bright, while they appear to be behind it when they are dark.
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Copyright A.Kitaoka 2000, 2003, 2007 

Illusion of Y-junctions
The inset appears to move according to retinal slips of the image. For example, the inset appears to slide leftward when upward retinal slip occurs; 
the inset appears to move upward when leftward retinal slip occurs. Moreover, there is a tilt illusion. For example, the vertical edges of the inset 
appear to tilt clockwise while the horizontal ones counterclockwise.

Kitaoka, A., Pinna, B., and Brelstaff, G. (2001). New variations of spiral illusions. Perception, 30, 637-646. PDF

Kitaoka, A., Pinna, B., and Brelstaff, G. (2004). Contrast polarities determine the direction of Cafe Wall tilts. Perception, 33, 11-20. PDF

Kitaoka, A. (2007) Tilt illusions after Oyama (1960): A review. Japanese Psychological Research, 49, 7-19. PDF

Suggested underlying mechanisms
1. Components of lower spatial frequency (given by wavelet transform?)

2. Components of tilt illusions (given by wavelet transform?)

1. Components of lower spatial frequency?
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"Gabor patch drift illusion"
The inner square region appears to move. This is a translational representation of the Gurnsey-Morgan illusion. 

Copyright Akiyoshi Kitaoka 2007 (August 6)

cf.

Gurnsey, R., Sally, S. L., Potechin, C., and Mancini, S. (2002) Optimising the Pinna-Brelstaff illusion Perception, 31, 1275-1280. 

Morgan M, 2002 ``Running rings around the brain'' The Guardian Thursday, 24 January 2002; 
http://www.guardian.co.uk/Archive/Article/0,4273,4341518,00.html; http://www.staff.city.ac.uk/~morgan/TheWheel.pdf

Hine illusion
Hine T J, Cook M, Rogers G T, 1995 “An illusion of relative motion dependent upon spatial frequency and orientation” Vision Research 35 3093-3102 

Hine T J, Cook M, Rogers G T, 1997 “The Ouchi illusion: an anomaly in the perception of rigid motion for limited spatial frequencies and angles” Perception & 
Psychophysics 59 448-455 
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2. Components of tilt illusions?

The inset appears to move horizontally when vertical retinal slips occur.

The inset appears to move vertically when horizontal retinal slips occur.

The illusion shown below can only be explained with mechanism 2

Illusion of fringed edges
The inset appears to move leftward when an upward retinal slip occurs. 

The inset appears to move rightward when an downward retinal slip occurs. 
The inset appears to move upward when an rightward retinal slip occurs. 

The inset appears to move downward when an leftward retinal slip occurs. 

The vertical edges of the inset appears to tilt clockwise. 
The horizontal edges of the inset appears to tilt clockwise.

Newton Press (Ed.), A. Kitaoka (Supervisor) (2007) Newton magazine book: Special issue "How is the brain deceived? 

Perfect demonstration of visual illusions" (published in October 2007)

����������barberpole illusion�

2. Components of tilt illusions?

The inset appears to move horizontally when vertical retinal slips occur.

The inset appears to move vertically when horizontal retinal slips occur.

The illusion shown below can only be explained with mechanism 2
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Kitaoka, A. and Murakami, I. (2007) Rotating Ouchi illusion. Poster presentation in VSS2007, Sarasota, Florida, USA, May 15, 2007. Abstract (MS-Word) 
VSS2007 Abstract (including all) (PDF) 

(Kitaoka, A., & Murakami, I. (2007). Rotating Ouchi illusion [Abstract]. Journal of Vision, 7(9):984, 984a, 
http://journalofvision.org/7/9/984/,doi:10.1167/7.9.984.) 
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Illusion of fringed edges
The inset appears to move leftward when an upward retinal slip occurs. 

The inset appears to move rightward when an downward retinal slip occurs. 
The inset appears to move upward when an rightward retinal slip occurs. 

The inset appears to move downward when an leftward retinal slip occurs. 

The vertical edges of the inset appears to tilt clockwise. 
The horizontal edges of the inset appears to tilt clockwise.

Newton Press (Ed.), A. Kitaoka (Supervisor) (2007) Newton magazine book: Special issue "How is the brain deceived? 

Perfect demonstration of visual illusions" (published in October 2007)
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"Optimized Fraser-Wilcox" illusion
Kitaoka, A. and Ashida, H. (2003) Phenomenal characteristics of the peripheral drift illusion. VISION (Journal of the Vision Society of Japan), 15, 261-262. PDF

The direction of illusory motion is:
Black -> dark gray -> white -> light gray -> black

Tentative classification of this illusion

 (VSS DemoNight 2007) 

"Rotating snakes"
Circular snakes appear to rotate 'spontaneously'. 

Copyright A.Kitaoka 2003 (September 2, 2003)

Handout the image shown above 
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"Launch"
Something appears to be launched.

Copyright Akiyoshi Kitaoka 2008 (January 20)

"Optimized Fraser-Wilcox" illusion, Type I

"The time tunnel show"
Rings appear to rotate.

Copyright Akiyoshi.Kitaoka 2006 (February24)

"Optimized Fraser-Wilcox" illusion, Type IIa

"Optimized Fraser-Wilcox" illusion, Type I

"The time tunnel show"
Rings appear to rotate.

Copyright Akiyoshi.Kitaoka 2006 (February24)

"Optimized Fraser-Wilcox" illusion, Type IIa
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"Optimized Fraser-Wilcox" illusion, Type III

"Zig-zag worms"
The top and the third rows appear to move rightward while the rest appear to slide leftward.

Copyright Akiyoshi .Kitaoka 2007 (April 16)

Effects of color on the "optimized Fraser-Wilcox" illusion

Black� Gray; White � Gray

Black� Gray

"Optimized Fraser-Wilcox" illusion, Type III

"Zig-zag worms"
The top and the third rows appear to move rightward while the rest appear to slide leftward.

Copyright Akiyoshi .Kitaoka 2007 (April 16)

Effects of color on the "optimized Fraser-Wilcox" illusion
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White� Gray

Black� Gray  is replaced with  Black � Magenta

Observation 1� The illusion from dark to light is enhanced by red or blue.

White� Gray  is replaced with  Yellow � Green

Observation 2� The illusion from light to dark is enhanced by yellow or green.

Black� Gray  is replaced with  Black � Magenta

White� Gray  is replaced with  Yellow � Green

Observation 3� The illusion from dark to light is enhanced by red or blue, and the 
illusion from light to dark is enhanced by yellow or green. Both illusions work 
additively.

Suggested underlying mechansims
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There are three explanations shown below.
Murakami, I., Kitaoka, A. and Ashida, H. (2006) A positive correlation between fixation instability and the strength of illusory motion in a static display. Vision
Research, 46, 2421-2431. PDF

Backus, B. T. and Oruc, I, (2005) Illusory motion from change over time in the response to contrast and luminance. Journal of Vision, 5, 1055-1069. to get PDF

Conway, R. B., Kitaoka, A., Yazdanbakhsh, A., Pack, C. C., and Livingstone, M. S. (2005) Neural basis for a powerful static motion illusion. Journal of 
Neuroscience, 25, 5651-5656. PDF

A plausible explanation
Parts of high contrast appear faster than those of low contrast, then "high-to-low".
�������������������������������������������������
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"Rotating carrots 2"
Rings of carrots appear to rotate slowly.

Copyright Akiyoshi.Kitaoka 2006 (February 17)

"Rotating sakura"
(a remake) 

Rings made up of petals of cherry blossoms appear to rotate. The outer ring rotates counterclockwise while the inner one rotates clockwise.

Copyright Akiyoshi Kitaoka 2005 (January 26)

"Central drift illusion" 
����������
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"Central drift illusion" 
����������

The direction of illusory motion is "low-to-high" in the central drift illusion.
��������������������������������������������

Kitaoka, A. and Ashida, H. (2004) A new anomalous motion illusion: the "central drift illusion". The 2004's winter meeting of the Vision Society of Japan at the 
Kogakuin University, Shinjuku, Tokyo, Japan, 2004/1/26-28, 1/26 oral publication. Presentation (html)  

Individual differences in Rotating snakes illusion
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The direction of illusory motion is "low-to-high" in the central drift illusion.
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Kitaoka, A. and Ashida, H. (2004) A new anomalous motion illusion: the "central drift illusion". The 2004's winter meeting of the Vision Society of Japan at the 
Kogakuin University, Shinjuku, Tokyo, Japan, 2004/1/26-28, 1/26 oral publication. Presentation (html)  
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