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The lightness weighting function (SL) is a V-shape curve with the lowest point at the lightness of 50 in the CIE 2000 colour-difference formula [1]. This shape indicates that the largest lightness difference occurs for pairs close to L* values around 50 and the L* values predict too high for very light and dark lightness differences. This V-shape seems to agree with the so-called ‘crispening effect’ [2], in which a grey background enhances the sensitivity of the observer to lightness differences between grey samples of about the same lightness as that of background. (All the experimental data used to develop the weighting function were based upon sample pairs against mid-grey backgrounds around L* of 50). If this effect is true, the lightness weighting function (SL) should be a function of the lightness of background, i.e. the lowest point of the SL function should vary according to the lightness of the background considered.

An experiment was carried out to investigate this effect based upon CRT colours. The whole experiment was divided into 16 phases according to the different viewing conditions: sample sizes (2( and 10(), backgrounds (mid-grey, white, black, grey, red, yellow, green and blue), frames (black frame and without frame), and widths and colours of separations between pairs of samples. For each phase, thirty-nine neutral pairs demonstrating lightness differences with an interval of approximately L* = 2.5 from L* = 0 to 100 were displayed on a CRT. Each pair was assessed 20 times by a panel of observers using the grey scale psychophysical method [3]. 
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 divided by V, visual differences obtained from experiments, (
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) for each phase were plotted against the L* scale. For perfect agreement between 
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and V values, all data points should be located at a horizontal line. These plots showed three distinct patterns: a V-shape, a horizontal line and a decline line. One pattern agrees with the V-shape of CIEDE2000 lightness weighting function quite well. This indicates that the crispening effect occurs in those phases which had a mid-grey background and without a black frame surrounding each sample. For these phases, The CIEDE2000 formula performed the best as expected, followed by CIELAB, CIE94, LCD, BFD and CMC the worst. However, for some phases, there is little or no variation of 
[image: image4.wmf]V

E

*

ab

D

D

 values with L* in each plot, i.e. the data points are more or less located at a horizontal line. The common viewing parameters for these phases are the ‘black frame’ and ‘black dividing line’. This indicates that L* scale fits the data well when each pair is presented with a black frame and a black dividing line regardless of the colour of the background. There is no sign of the ‘crispening effect’ for these phases. For these phases, The CIELAB and CIE94 formulae performed the best, followed by CIEDE2000, LCD, BFD and CMC the worst. For the remaining phases, the trend shows an over-prediction to only lighter lightness differences, not for darker region. This trend is completely opposite to those predicted by the CMC or BFD equations so that these equations performed the worst and second worst respectively for these phases. 

In conclusion, this study shows that the crispening effect is highly dependent upon different viewing parameters.
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