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This lab sheet explores device-dependent colour spaces and some related perceptual as-
pects of colour vision.

1. This part of the lab involves implementing the mathematical transformations to
convert between the HSB and RGB colour spaces.

(a) Write a Processing sketch including a function which converts from an RGB
representation of a colour to HSB, and some way for the user of your sketch to
specify an input colour. You will need to choose an appropriate data structure
for your colours; one possibility is a Processing class, but there are others.

(b) Implement for your sketch the reverse conversion, from HSB to RGB. Again,
provide for the user of your sketch some way to specify an input HSB colour
to this conversion.

(c) Test whether your conversions agree with the built-in conversions in Processing ,
using the various colour accessors or colorMode(). If you observe a difference,
try to explain why.

2. This part of the lab explores colour mixing by area.

(a) Write a Processing sketch which fills a 100×100-pixel square with a checker-
board pattern of pixels, alternately full red (the maximum value in red, and
zero in the green and blue channels) and full yellow (maximum values in red
and green, and zero in blue).

(b) Run your sketch and step far enough back from the screen that the pixellation
is no longer obvious. What colour does the square appear to be?

(c) Make a guess at the RGB values of the mixture colour in part 2b. By trial
and error, find the RGB colour values of the single colour that best matches
the mixture. Was your guess right? Try to explain any discrepancy.

(d) Repeat this with some other colours. Make a table of the colour values in the
mixture, and the closest match in RGB colour space to the mixture that you
find. (We will return to this table of values in a week’s time).

3. This part of the lab explores a particular effect of the low-level details of visual
perception.

(a) Construct a Processing sketch which works on a colour image to display al-
ternately (switching under user control): a greyscale version of that image,
and a version of that image with the hue inverted (but saturation and value
unchanged).

(b) Select an image from your own collection or from the Commons, ideally with
many strong colours. Incorporate it into your sketch.

(c) Run your sketch, displaying the inverted hue version. Stare at a fixed point in
the image for a few seconds, before switching (without moving your focus) to
the greyscale version. What do you observe? (You might want to draw a small
black dot to enable you to focus on a fixed location without distraction).
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