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Exact mathematical modeling of human color perception and applications to color weak
compensation and color information processsing
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We proposed a novel compensation algorithm for color-weakness based on a new, obj
ective criterion using Riemann geometric properties of color spaces.
The criterion is to match the color discrimination thresholds of average, normal observers and a colorweak
observer such that he two groups of observers have the same color-difference experience.In order to descr
ibe the color spaces as Riemann spaces, we measured color discrimination thresholds data for color-weak an
d color-normal observers.A 1D compensation and simulation of color-weakness is shown on confusion lines in
the LMS space. The 2D and 3D compensations and simulations are proposed in chromaticity planes and full c
olor spaces in the two following ways. First, we show a local affine isometry which can be estimated from
the metric tensor defined by the discrimination thresholds data. Second, the Riemann normal coordinates ar
e built using geodesics grids. Performance of the proposed methods are confirmed by subjective evaluations
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