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Perspective
The most important qualitative feature exhibited by this painting is the way the image in the octagonal portion

of the painting seems to go out of focus as it recedes into the distance.  Although a simple lens can be focused

at only one specific distance at a time, the brain causes the muscles of a human eye to quickly and

automatically alter the shape to refocus to different depths as the eye traverses a scene.  Because of this, we

do not simultaneously see part of a scene in focus and part out of focus.  In contrast with the eye, no matter

what the distance of focus of a simple lens, only a certain field on either side of that distance will remain

acceptably sharp, resulting in a depth of field that depends on the focal length and diameter of the lens.  To

change that distance of focus requires physically altering the position of the lens with respect to the subject

and the image plane.   Refocusing a lens to a depth further into a scene from its original plane of focus

requires moving the lens closer to the image plane (and vice versa).   Moving the lens closer to the image

plane results in a small decrease in the magnification of the projected scene, as well as in a slight change in

the vanishing point, since the lens is now at a slightly different position.  While both of these effects are quite

small for magnifications M<<1, which is the magnification range for most ordinary photographs, they

increase in magnitude as M increases (for example, the image of a 1.6 m woman will be ~2 cm tall when

projected onto a piece of film or a CCD sensor, so M 0.012, whereas the woman in the Lotto painting

discussed here is at M 0.56, which is nearly 50! greater magnification).  Although such effects are

fundamental characteristics of images projected by lenses, they are extremely unlikely to occur in paintings

produced by eye alone.

To summarize, from the measured magnification of this painting (0.56) determined from the size of the

woman in it, geometrical optics dictates that if Lotto used a lens to project the octagonal pattern there must

be three regions corresponding to the depths into the scene where he would have been forced to refocus, with

three different magnifications, and hence three sets of vanishing points.  All of these complex features are
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