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Abstract

This paper describes algorithms for converting color notation between the Munsell and CIE-L*a*b*
color systems by means of neural networks. A multilayer feedforward network is used as a nonlinear
transformer for the color notation conversion, which is trained to learn the mapping between the two
color spaces using the Back-Propagation learning rule. The mapping is then realized in a simple
network architecture in which the knowledge of the mapping is stored in weighting coefficients and
bias terms.

The conversion algorithms are developed for both directions of Munsell-to-L*a*b* and
L*a*b*-to-Munsell. We describe the Munsell color system mathematically in two coordinate systems:
the cylindrical coordinates (H, V, C), consisting of Hue, Value, and Chroma, and the rectangular
coordinates (V, A, B). Effective algorithms and training strategies are considered based on computer
experiments using JIS data tables. As a result, we select the (H, V, C) coordinates for Munsell-to-
L*a*b*, and the (V, A, B) coordinates for L*a*b*-to-Munsell. The performance of the proposed
algorithms is examined in detail from the viewpoints of accuracy and speed. A high performance is
demonstrated in comparison with the previous conversion methods.
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