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Multimedia applications often use cartoon-like images, instead of photorealistic pictures, because these can be stored and transmitted more efficiently. In many applications the user is quite content with such crudely coloured pictures, thus e.g. in images used to treat phobias some authors are of the opinion that the simulation of a virtual reality is good enough if such homogeneously rendered pictures (in the following we will call these cartoon-like pictures) are used.

In preparing such cartoon-like pictures the designer of the picture has to select for the different areas of the image representative colours of the objects he/she would like to paint. Most of the multimedia programs offer a high number of colours in their colour palette, but give little guidance which colour should be used and where. In older days the coloration of such pictures was the task of designers, who have learned the trade for quite some time. Now a day it becomes the task of the informatics-engineer, who programs also the multimedia “movie”. 


We started our work by analysing the memory colours for well known objects, such as foliage, human skin, sky blue, etc. Table 1 shows data from above research.

Table 1: Memory colours for well-known objects according to different authors
	Memory colour
	L*
	a*
	b*
	Reference

	Caucasian skin
	79.5
	16.1
	10.4
	[
]

	blue sky
	54.0
	-17.0
	-28.1
	[1]

	green grass
	50.0
	-33.7
	29.8
	[
]

	Oriental skin
	63.9
	14.0
	16.1
	[
]

	deciduous foliage
	33.6
	-18.5
	12.8
	[1]

	orange
	71.6
	26.7
	75.7
	[
]


The picture should have an aesthetic value too, and this implies that the chosen colours should not clash against each other, i.e. they should provide a harmonious picture. For colour harmony several guidelines exist (see e.g. [
,
,
,
(), but the informatics programmer dos not necessarily know all these.

To see how well these basic research results are followed in practice we analysed the colours of hundreds of printed and WEB based cartoons. We collected such cartoons and selected in them representative objects and measured the colour of those surfaces with a small hand-held spectro-colorimeter. For the Internet we simply opened the pictures in Photoshop and used the sampler tool to take samples from different representative objects, and used the colour tool of Photoshop to translate the GRB palette values to CIE coordinates. We know that this is not a very precise technique, but as one does not have any information on the viewing conditions under which the cartoon pictures were prepared, it gives a first estimate on the coloration used by the artist. In the present paper we will concentrate on the colours of the four most often encountered objects: complexion, grass, sky and water. 

As a next step we compared the representative object colours with the memory colours seen in Table 1. This is shown here in the form of a graph: in Figure 1 we show in the a*-b* plane the location of complexion, grass and sky colours for the hard-copy, soft-copy average cartoon colours and the average memory colours (water is also included, but only for the cartoon-colours). Numbers written beside of the representative points refer to the L* values.

It is interesting to note that for complexion the cartoon artist uses much more yellowish hues then what one finds in memory colours, the lightness is approximately similar for the three presentations. The memory colour for grass is greener then what one can produce in print (cartoons are often printed on newspaper quality paper, where it is difficult to produce high purity shades). A similar tendency can be found in case of the sky hue: the memory colour is more saturated then the soft-copy sky colour, their hue is similar. Interestingly the hard-copy has a greenish tint. Both the soft- and hard-copy sky colours are lighter then the memory colour of the sky.

[image: image1.png]



Figure 1: Four representative object colours as measured in hard-copy (diamond), soft-copy (square) and for memory (triangles) colours. (For water only the cartoon colours are included.) Numbers written beside of the symbols refer to L* values.
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