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Abstract

The recognition limit of brightness difference in the
visual system of human has not been studied system-
atically. In this paper, endeavor to calculate surround
adapted Weber-Fechner fractions based on the crispening
effect was added to the traditional Weber-Fechner
fractions. It is found that surround adapted fractions have
reduced to 1/3 of the traditional fractions. As compared
with Breitmeyer’s experiments[1], the presented result is
a reasonable one. It can be used as some guide to design
the digital display system when a designer needs to
decide bit count of digital signal in considering of the
limit of brightness level, and as the inspection tool of
display manufacturing of brightness smear, defect, and
so on.
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Fig. 1. Typical test visual fields: (a) Visual field size ; (b)
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circular bipartite field with vertical dividing line; (c) two

concentric circular fields.
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Fig. 2. Discrimination of luminance differences as
observed for white stimuli in bipartite field of
angular size larger than the rod—-free area.
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Fig. 3. Visual field presented to an observer for

Takasaki’s experiment.
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Fig. 4. Relative lightness of three Munsell gray
values (N1-ND), (N3-N7), and (N5-NT7) on different
backgrounds.
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Fig. 5. Background adjusted Munsell value V, vs.
nominal Munsell value V.
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Fig. 6. Background adjusted Weber-Fechner Fraction.
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Fig. 7. Threshold contrast in percent at spatial
frequencies of 0.5, 2.8 and 16 cpd as a function of

stimulus duration,
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