Acceptability and perceptibility of media-relative substrate correction
Experiment led by Kwame Baah, London College of Communication <k_baah@yahoo.com>
This experiment is designed to determine the acceptable range for media-relative colour matching, in terms of their colour difference between the media white points. 
Samples
Hard copy samples for the experiment are available. If generating your own samples, please follow the guidelines below.

1. Media white points are selected from those in ISO 12647-2 and ISO 12647-3.
	
	L*
	a*
	b*

	PS1
	95
	1
	-4

	PS3
	90
	0
	1

	PS2
	93
	0
	-1

	PS6
	90
	0
	3


Table 1. Reference media white points
2. A highly reflective paper, with little or no optical brightener, is used as the base substrate for all reference and samples. The media white points in Table 1 are simulated on the base substrate.

3. The following colour centres are used in this experiment: Red, Green, Blue, Yellow, Purple, Flesh and Neutral. CIELAB values for these colour centres are shown below: 

	
	Solid
	Tint

	Colour centre
	L*
	a*
	b*
	L*
	a*
	b*

	Red
	39.77
	59.07
	31.47
	84.83
	7.77
	1.74

	Green
	38.99
	-22.21
	25.76
	88.61
	-4.70
	7.27

	Blue
	40.61
	-15.02
	-50.72
	89.26
	-2.85
	-7.94

	Yellow
	61.45
	32.27
	55.62
	88.73
	-2.98
	23.86

	Purple
	29.15
	26.73
	-28.03
	80.47
	2.50
	-5.35

	Flesh
	52.69
	21.38
	23.95
	77.88
	10.41
	8.93

	Neutral
	53.03
	-2.63
	-5.43
	88.96
	-0.33
	-4.56


Table 2. Reference colour centres
4. The reference colour centres are printed on the base paper with the simulated media white point as background. The colour patches on the reference and sample are 3cm x 3cm and the background is trimmed to 9cm x 8cm. Colour patches should be positioned so that they are .25cm from one edge and centred according to height as shown in the figure below.
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5. For each simulated media white point in Table 1, approx 24 variants in hue, lightness and chroma should be generated. 

6. For each media white point in Table 1, the colour centres in Table 2 are adjusted by the substrate correction method for each of the variant white points. These adjusted colour centres are then printed on the base paper, with the corresponding variant white point as background. It is important to make sure all the samples are within the colour gamut of the media.

7. All samples should be measured according to ISO 13655 M1 or M0 with a white sample backing, and the uncertainty of measurement determined. 
Experimental procedure
1. Recruit approximately 20 observers (minimum 18) with normal colour vision, where possible testing their colour discrimination performance on an Ishihara, Farnsworth-Munsell or similar test. Observers can be experienced in graphic arts colour reproduction, or not. 


2. Set up the experiment in a viewing booth that conforms with ISO 3664:2009 P2 (D50, 500lux). Measure and record the actual illuminance (in lux) and chromaticity (in SPD or chromaticity coordinates) of the light that is incident on the samples


3. Present samples side-by-side as in the configuration shown.
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To minimize observer bias, samples should be presented in random order, and sample and reference colours should be randomly exchanged between left and right.

4. Observers should be informed that the goal is to accurately match colours across similar but slightly different media, and asked to judge the perceptibility and acceptability of the match between sample and reference of the colours (not the unprinted paper) using a 6-point category scale as follows:
 
    0 = Not perceptible; 
    1 = Barely perceptible; 
    2 = Perceptible but acceptable; 
    3 = Barely acceptable; 
    4 = Just unacceptable; 
    5 = Unacceptable.


5. For each sample, observation scores are then recorded on the spreadsheet (available from the experiment web page). Identifying information on individual observers is not required, but age and colour vision test scores should be entered, and whether they are experienced in graphic arts colour reproduction or not.
6. Forward the spreadsheet containing the raw data to Kwame Baah or Phil Green. If you generate your own samples, please provide spectral reflectance measurements (0:45 geometry) stating whether M0 or M1 illumination was used.
