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[1] Colour is a visual characteristic of the objects or surfaces we see in the environment around us such that those objects/surfaces can be called red, blue, white, yellow, grey and so on.

[2] The process of perception is accomplished by and in the brain/mind of the observer, but the result of the perceptual process is seen as distinct from the observer, with a specific location in the 3D external space of the observer’s visual experience. Objects and their aspects as perceived by the observer cannot be disproved, only explained.

[3] A different problem is how accurately colours (and all the other phenomenal characteristics of objects) can be described and communicated between people. We may agree that long linguistic training is needed, while we complain about the poverty of normal linguistic ability. 

[4] Colour is not only a perceptive but also a real characteristic. It can be communicated between people in the same way as concepts and emotions are conveyed.  Judgements can be made about it. It appears the same for people who share a common perceptual organisation. 

[5] The expression “physical reality” seems to be a naive way to define those objects which can be grasped by different senses (normally touch and vision). While objects are still perceived entities, they can be subject to a sort of verification; information derived from one sense can be confirmed by that derived from another. Touch is generally privileged as the one more faithfully revealing “reality”. 

[6] We can distinguish between contact and distance senses. In the case of contact senses, the object transmits to the perceiver an amount of mechanical or chemical energy, potentially quite dangerous. On the other hand, the energy transferred in the case of distance senses is extremely low and information is the most relevant aspect of what that energy brings.

[7] Do we see the stimuli? There is widespread belief that the eye is a window on the world; we only need to open our windows and take a picture of the world outside. This analogy may be accepted as a description of our experience, but the problem arises when we speak of stimuli. From a neurophysiological point of view the only and proper stimulus of vision is the electro-magnetic radiation which activates the receptors in the eye and initiates a series of neurophysiological events in the brain. Light cannot be both the cause and the effect of perception.

[8] One might think that it is impossible to communicate our phenomenal world because no other person has direct access to our own states. One might also think that it would be possible to communicate objective notions about scientific topics because they would not be subject dependent. However, in the case of science, when it comes to communication, a great deal of subjective effort is necessary for understanding the concepts carried by the more or less specialised language used. So both kinds of communication deal with the contents of internal experience, whether perceptual or conceptual.

[9] A great deal of scientific research is performed to trace either the causal links or the structural similarity between stimuli and perceived objects. The fundamental question can be formulated like this: “How do the perceived objects represent the physical objects?”. Although great progress has been made in trying to answer this question, there are perceptual characteristics of colours that cannot be explained by the nature of the stimuli (for example, the experience of red instead of blue, and so on). 

[10] The animal psyche creates what we call the phenomenal world, governed by some intrinsic characteristics and laws. This perceptual world allows animals to develop adaptive behaviour in a rather easy way. It is subjective because experienced by the subject and governed by species specific laws. 

[11] Phenomenology is the science of experience as we live it, and is mainly concerned with the full and exhaustive description of our phenomenal world. For this reason it is also the core of psychology. All contents of our visual experience can be categorised as objects and their characteristics: all objects of our experiential world (the real objects) can therefore be described in phenomenological terms. 

[12] Sometimes phenomenal experience is taken to mean an elementary sensation, like the brightness of a segregated area of the visual field, as opposed to the global perception of whole objects. In such cases it is more correct to speak of vision through a reduction screen (or aperture vision); sometimes isolation from the context can be achieved by selective attention.

[13] Objects in the real world can be described in two different ways: by means of phenomenological or physical expressions. Both kinds of description depend on the subjects, but for different reasons: Phenomenological description comes from the species specific characteristics of the subject's experiential world. Physical description is the result of an evolving science which resides in some people's minds. 

[14] Pseudocolours are a nice example to illustrate the particular relationship which exists between the phenomenology and the physics of colours. When we want not only to understand a physical event which is not directly observable but also want to interact with it easily and in real time, we map some characteristics of the physical event into some appropriate characteristics of our perceptual world, for instance colours (or sounds). The problem is to make the most relevant aspects of the physical phenomenon correspond with those perceptual subjective dimensions which are most salient and meaningful for the observer, so that we can have a direct experience of what is going on and respond appropriately. 

[15] In the case of pseudocolours the modern concept of veridicality appears in a different perspective. The same event can be described both in terms of colours (phenomenal description) and of ultrasounds and molecules (physical description). In such cases the relationship between the two descriptions is determined by consideration of what is most useful in the circumstances.

[16] Tomatoes are red not because they reflect some radiation in a peculiar way, but because our ancestors were attracted by things that were red, small, soft, and round. So this innate psychological attraction has been linked in evolution to the biochemical properties of mature healthy food. 

[17] Psychological research examines the phenomenal characteristics of colours by addressing a number of issues: the number of hues that can be distinguished between red and blue, or between blue and green; similarity relationships between colours; the distinction between surface colours and illumination; emotional, esthetical, and motivational components of the phenomenal colour world; and so on. An overall aim of psychology is to delineate the complex structure of colour and its behavioural consequence. 

[18] Colour matching and colour discrimination are psychophysical procedures used to map subjective aspects of colours into physical dimensions, the reverse of the path taken by technologists when they deal with pseudocolours. Classical psychophysical procedures do not reveal the subjective appearance of colours, although they contribute to our understanding of some relationships between colours. (Colour matching does not help us to understand how colours appear.) Nevertheless more modern procedures like semantic differential, factor analysis, multidimensional scaling, magnitude estimation, and so on, are powerful tools for shedding light on the psychological aspects of colours. 

[19] Keeping in mind the example of pseudocolours, how can we define colour illusions? There cannot be any discrepancy between perceived colours and physical characteristics of reality, because the two descriptions are made in different terms, phenomenal on the one side, physical (neurophysiological, chemical, and so on) on the other side. Nevertheless phenomenal illusions do exist when we consider colour appearance: the same thing can look different in different contexts. Here the disagreement belongs to phenomenal descriptions, and can produce remarkable surprises.

[20] Conclusion: One can never insist too strongly in urging researchers to use correct terminology: a lot of confusion would be avoided in our minds and in science. The distinction between a perceived object (e.g. light) and the physical stimulus (e.g. radiation) should be always clearly and unambiguously mirrored in the scientific terminology. This kind of care is not optional. It will certainly bring more consensus between people, especially in so attractive a field as the world of colour.
