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7.1  Enlarging the Moon 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
http://www.geocities.com/csh_home/picture_july2005.html  Discussion 
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7.2  Shape of the sky 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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7.3   Decapitation with the blind spot 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
http://ourworld.compuserve.com/homepages/cuius/idle/percept/blindspot.htm  Diagram locating 
the blind spot, plus discussion 
http://www.ophtasurf.com/en/blindspot.htm   Use the dot and X to find your blind spot 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Stong, C. L., “Amateur Scientist,” Scientific American, 198, 100-109 (January 1958) 
 Richards, W., “Obituary of Dr. H.-L. Teuber,” Vision Research, 18, 357 (1978) 
 Rushton, W. A. H., “King Charles II and the blind spot,” Vision Research, 19, 225 (1979) 
 Fineman, M., The Inquisitive Eye, Oxford University Press, 1981, pages 22-24 
 Reeves, A., letter, Vision Research, 22, 711 (1982) 
 Bridgeman, B., and D. Staggs, “Plasticity in human blindsight,” Vision Research, 22, 1199-
1203 (1982) 
 Walker, J., “'Floaters':  visual artifacts resulting from blood cells in front of the fovea” in “The 
Amateur Scientist,” Scientific American, 246, 150-162 (April 1982) 
 Kawabata, N., “Global interactions in perceptual completion at the blind spot,” Vision 
Research, 23, 275-279 (1983) 
 Kawabata, N., “Perception at the blind spot and similarity grouping,” Perception & 
Psychophysics, 36, 151-158 (1984) 
 Andrews, P. R., and F. W. Campbell, “Images at the blind spot,” Nature, 353, 308 (26 
September 1991) 
 Ramachandran, V. S., and R. L. Gregory, “Perceptual filling in or artificially induced scotomas 
in human vision,” Nature, 350, 699-702 (25 April 1991) 
 Sanny, J., “Measuring the diameter of your blind spot,” Physics Teacher, 37, 348-349 
(September 1999) 
 Zur, D., and S. Ullman, “Filling-in of retinal scotomas,” Vision Research, 43, 971-982 (2003) 
 Farkas, N., K. M. Donnelly, P. N. Henriksen, and R. D. Ramsier, “The blind spot: re-educating 
ourselves about visual images,” Physics Education, 39, No. 3, 294-297 (May 2004)  
 Spillmann, L., T. Otte, K. Hamburger, and S. Magnussen, “Perceptional filling-in from the edge 
of the blind spot,” Vision Research, 46, 4252-4257 (2006) 



Vision 4

 Araragi, Y., H. Ito, and S. Sunaga, “Appearance of an illusory object in the blind spot,” 
Perception, 37, 1301-1304 (2008) 
 
Related references 
 He, S., and W. L. Davis, “Filling-in at the natural blind spot contributes to binocular rivalry,” 
Vision Research, 41, 835-840 (2001) 
 Tripathy, S. P., and B. T. Barrett, “Misperceptions of trajectories of dots moving through the 
blind spot,” Perception, 35, 137-142 (2006)  
 
 
7.4  Gray networks in the morning, dashing specks in the daylight 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Stong, C. L., “Amateur Scientist,” Scientific American, 198, 100-108 (January 1958) 
 Fireman, R. A., E. Prenner, and H. Norden, in “The Amateur Scientist,” C. L. Stong, editor, 
Scientific American, 198, 122 and 124 (June 1958) 
 Stong, C. L., “The Amateur Scientist,” Scientific American, 201, 249-?? (September 1959) 
 Helmholtz, H. von, Physiological Optics, volume 1, J. P. C. Southall, editor, Dover, 1962, 
pages 212ff 
 Stong, C. L., “The Amateur Scientist,” Scientific American, 221, 134 (October 1969) 
 Cornsweet, T. N., Visual Perception, Academic Press, 1970, pages 406ff 
 Sharpe, C. R., “The visibility and fading of thin lines visualized by their controlled movement 
across the retina,” The Journal of Physiology, 222, 113-134 (1972) 
 Padgham, C. A., and J. E. Saunders, The Perception of Light and Colour, G. Bell & Sons, 1975, 
pages 28-29 
 Drysdale, A. E., “The visibility of retinal blood vessels,” Vision Research, 15, 813-818 (1975) 
 Wyatt, H. J., “Purkinkje's methods for visualizing the internal retinal circulation: a look at the 
source,” Vision Research, 18, 875-877 (1978) 
 Loebl, M., and C. E. Riva, “Macular circulation and the flying corpuscles phenomenon,” 
Ophthalmology, 85, 911-917 (September 1978)  
 Sinclair, S. H., M. Loebl and C. E. Riva, “Blue field entoptic phenomenon in cataract patients,” 
Arch. Ophthalmology, 97, 1092-1095 (1979) 
 Riva, C. E., J. J. Kelley, S. H. Sinclair and M. Loebl, “Optical transmission of cataractous lens 
at 430 nm and blue field entoptoscopy,” Vision Research, 19, 1181-1183 (1979) 
 Riva, C. E., and B. Petrig, “Blue field entoptic phenomenon and blood velocity in the retinal 
capillaries,” Journal of the Optical Society of America, 70, No. 10, 1234-1238 (October 1980) 
 Oldendorf, W., “Seeing inside your eye,” Science Digest, ??, 92-93 (January/February 1981) 
 Walker, J., “'Floaters': visual artifacts resulting from blood cells in front of the fovea” in “The 
Amateur Scientist,” Scientific American, 246, 150-162 (April 1982) 
 Tulunay-Keesey, U., “Fading of stabilized retinal images,” Journal of the Optical Society of 
America, 72, No. 4, 440-447 (April 1982) 



Vision 5

 Burbeck, C. A., and D. H. Kelly, “Role of local adaptation in the fading of stabilized images,” 
Journal of the Optical Society of America, Series A, 1, 216-220 (February 1984) 
 Arend, L. E., and G. T. Timberlake, “What is psychophysically perfect image stabilization? Do 
perfectly stabilized images always disappear?” Journal of the Optical Society of America, A 3, 
235-241 (1986) 
 Ditchburn, R. W., “What is psychophysically perfect image stabilization? Do perfectly 
stabilized images always disappear?: Comment,” Journal of the Optical Society of America A, 4, 
405-406 (1987); L. E. Arend and G. T. Timerlake, reply to comment, pages 407-408 
 Sheehan, W., and T. A. Dobbins, (letter) “Lowell’s spokes on Venus explained,” Sky & 
Telescope, 104, No. 4, 12-13 (October 2002) 
 Sheehan, W., “Venus spokes: An explanation at last?” (28 June 2002) news item available at 
Skyandtelescope.com  
 
 
 
7.5   Floaters and other spots in your eye 
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7.6   Streetlight halos, candle glow, star images 
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References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Minnaert, M., Light and Colour in the Open Air, Dover, 1954, pages 221-223 
 Helmholtz, H. von, Physiological Optics, volume 1, J. P. C. Southall, editor, Dover, 1962, 
pages 224-225 
 Boynton, R. M., and F. J. J. Clarke, “Sources of entoptic scatter in the human eye,” Journal of 
the Optical Society of America, 54, No. 1, 110-119 (January 1964) 
 Mellerio, J., and D. A. Palmer, “Entopic halos,” Vision Research, 10, 595-599 (1970) 
 Mellerio, J., and D. A. Palmer, “Entopic halos and glare,” Vision Research, 12, 141-143 (1972) 
 Miller, D., and G. Benedek, Intraocular Light Scattering. Theory and Clinical Application, 
Charles C. Thomas, Publisher, 1973 
 Schaefer, B. E., “Glare and celestial visibility,” Publications of the Astronomical Society of 
the Pacific, 103, 645-660 (July 1991) 
 Minnaert, M., Light and Color in the Outdoors, translated and revised by L. Seymour, Spring-
Verlag, 1993, pages 245-247 
 Beckman, C., O. Nilsson, and L.-E. Paulson, “Intraocular light scattering in vision, artistic 
painting, and photography,” Applied Optics, 33, No. 21, 4749-4753 (20 July 1994) 
 Dan, N. G., “Visual dysfunction in artists,” Journal of Clinical Neuroscience, 10, No. 2, 168-
170 (2003)  
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7.8   Humming becomes a stroboscope 
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7.9    Keeping your eye on the baseball 
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Related references 
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 Pollard, Z. F., (letter) “El Greco’s vision,” Survey of Ophthalmology, 39, No. 2, 167 
(September-October 1994) 
 Itzhaki, J., “El Greco had style not astigmatism,” New Scientist, 147, No. 1996, 12 (23 
September 1995) 
 Hopkins, R., “Greco’s eyesight: interpreting pictures and the psychology of vision,” 
Philosophical Quarterly, 47, No. 189, 441-458 (October 1997) 
 Lanthony, P., “Daltonism in painting,” Color Research and Application, Supplement Volume 
26, S12-S16 (2001) 
 
 
 
7.11   Pointillistic paintings 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
http://www.askart.com/AskART/interest/base_essay.aspx?id=92&glossary=1&pg=style  One 
example 
http://www.psych.ucalgary.ca/pace/va-lab/Brian/nature.htm   Discussion plus example 
http://blogs.princeton.edu/wri152-3/dlieber/archives/002188.html  Discussion plus several 
examples 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Oster, G., “Optical art,” Applied Optics, 4, No. 11, 1359-1369 (November 1965), see page 1361 
 Padgham, C. A., and J. E. Saunders, The Perception of Light and Colour, G. Bell & Sons, 1975, 
pages 132-133 
 Fineman, M., The Inquisitive Eye, Oxford University Press, 1981, page 9 
 Overheim, R. D., and D. L. Wagner, Light and Color, John Wiley, 1982, pages 45-50 
 Williamson, S. J., and H. Z. Cummins, Light and Color in Nature and Art, John Wiley, 1983, 
pages 21-22, 30 
 Falk, D., D. Brill, and D. Stork, Seeing the Light: Optics in Nature, Photography, Color, Vision 
and Holography, Harper & Row, 1986, pages 248, 261, 283 
 Halliday, D., R. Resnick, and J. Walker, Fundamentals of Physics, John Wiley & Sons, 6th 
edition, 2001/2003, pages 890, 899-900; 7th edition, 2005, pages 100-1001 
 “Optics unveils a masterpiece,” Optics & Photonics News, ??, 8 (September 2004) 
 
 
 
 
7.12     Moiré patterns 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
http://www.artlandia.com/products/SymmetryWorks/moire/moire2.html  Moving example 



Vision 11

 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Firby, P. A., “Controlling interference in graphics,” Mathematical Gazette, ??, 118-124 (??) 
 Minnaert, M., Light and Colour in the Open Air, Dover, 1954, pages 85-87 
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7.13  Op art 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
 
http://www.ritsumei.ac.jp/~akitaoka/index-e.html Akiyoshi Kitaoka illusions (startling, especially 
“Rotating snakes”)   
 
http://www.michaelbach.de/ot/mot_enigma/index.html   
http://www.perceptionweb.com/perception/misc/p5542/p5542_1.jpg  
http://thinksmart.typepad.com/good_morning_thinkers/images/moving_illusion.bmp  Very good 
op art with illusory motion 
http://www.diycalculator.com/imgs/illusion-snakes-sm.jpg  Another good one 
http://content.answers.com/main/content/wp/en-commons/thumb/9/9c/256px-
Grid_illusion.svg.png As you move your eyes over the array, are the circles black or white or 
both? 
http://www.cns.nyu.edu/~alan/resources/illusions/snakeContrastFull.jpg  
Move your eyes around the graphic. 
http://eluzions.com/Images/124x93/Illusions.gif  
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http://eluzions.com/Illusions/  
http://www.digitalmediatree.com/tommoody/op90s/getpic/1190/  Example 
http://www.f-lohmueller.de/pov/hypnoz2g.jpg  Use the buttons at the left to crawl around 
http://testwww.siggraph.org/education/materials/HyperVis/vision/ilus2.gif  Subjective contour. A 
nonexistent square. 
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7.14    Depth in oil paintings 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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7.15  Reading in the dark 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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7.16    Trailing ghost light 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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7.17  Reflecting eyes 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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7.18  Underwater vision of humans, penguins, and crocodiles 
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periodically.  
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7.25   Mach bands 
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7.29   Rotated random dot patterns 
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7.50  Looking at the ceiling 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl 
Walker, published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will be updated 
periodically.  
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