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What are ‘perceptual constancies’ and what part do they play in our perception of the world?
To talk about perception is to talk about how we interpret and understand the world in which we find ourselves. To do this we must consider the processes that govern our sight. It is through our sight that we construct images of our surroundings so as to make sense of them. Our eyes are a marvel of evolution (see Fig. 1) and this shows [image: image1.png]1]



the vitality of vision in the natural struggle for survival (Gregory 1990: 49). The retina within the eye is essentially a screen onto which images are projected. These images are constantly changing because the amount of light being reflected by the cornea is constantly changing. If we were to view the world by the exact image projected on the retina the world would seem to be very unstable and we would find it hard to make sense of what we were seeing. Objects within our field of vision would constantly be changing shape, size, position and colour as we moved toward and away from them because the distance and therefore the amount of reflected light detected by the retina would also be changing. This is not the case we find ourselves in however, as we see our surroundings as solid and stable; this is because ‘we do not “just see” the world but actively construct it from fragmentary perceptual data’ (Bruce 1996: 266). So what does this mean and how is it done? When light hits the retina it converts it into electrical impulses (Gregory 1990: 60) that our brain interprets so that we see a stable, balanced image. The brain does this through perceptual constancies. Carolyn Bloomer, in her book Principles of Visual Perception, defines these phenomena ‘as the general process of extracting from your experience with the physical world the dimensions that are invariant or unchanging’ (Bloomer 1990: 82).

These perceptual constants consist of things such as size, shape, colour, position and lightness; we use them to relate objects to one another and to make associations. This means placing the object in a context with things that we would normally associate it with e.g. a sofa in a lounge. Troubles arise however when we are encountered by objects that are out of context to what we are used to e.g. a car in a library. We have troubling registering what we see and revert to trusting our retinal image to a higher degree as we are not familiar with the context.
These perceptual constants are also related to socio-cultural contexts, western perceptions differ to African perceptions for example. Take the Müller-Lyer illusion (fig. 2). In 1966 Segall, Campbell, and Herskovitz conducted experiments with Zulu [image: image2.png]L]
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people in South Africa. They reported that these people were not affected by the illusion to the same degree as people who lived in the western world. The Western world is dominated by horizontal and vertical lines, whereas the Zulu’s lived in a ‘circular world’. They argued that because of this unfamiliarity with horizontal and vertical lines they were less affected by the illusion (Segall, Campbell, Herskovitz 1966 cited in Chandler 1998).

Let us now consider each of these constants in more detail starting with size constancy. Our perception of size is very much related to the distance at which we see the object. If, for example, we double the distance between ourselves and the object, the object will halve in size. But we do not perceive this taking place, we do not tend to notice much of a change in size and this is because we apply a context to the object. We see it surrounded by other objects with which we are familiar and so can roughly gauge the size. In his book Perception, Irvin Rock points to a Stimulus-Relation Explanation. What this says is that ‘size perception and size constancy can be explained by the ratio of the visual angle of one object to that of other objects’ (Rock 1995: 20). So what happens if we take this out of context and cannot relate something to other objects? Consider figures 3a-b. Here we have a centre circle surrounded by [image: image3.png]


either larger or smaller circles. With this stimulus in mind it appears that the circle in (b) is smaller than the circle in (a). In fact both circles are the same size. Some theorists see the Stimulus-Relation Explanation to have weaknesses and so an alternative is offered. The Taking-Into-Account Explanation argues that our brain perceives an object in relation not only to its visual angle, but also to the perceived distance (Rock 1995: 24). Let us [image: image4.png]fyés
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consider figure 4. Size constancy tells us that objects moving away from us are the same size even though the retinal image is getting smaller. With figure 4 however, the images appear to be increasing in size as they move away, this is because we are judging the perceived distance and visual angle of the furthest most image with the objects around it and comparing that with the nearest object. Both images are in fact the same size but size constancy is telling us that they are getting larger.
Our perception of the world is also governed by shape constancy. This is defined by Epstein and Park (1964) as ‘the relative constancy of the perceptual shape of an object despite variations in its orientation’ (Cited in Coren 1994: 497). What do they mean by this though? As we have already said, the retinal image is in a constant state of change and so the shape of the projected image is also changing. It therefore seems obvious that a constant is required so that sense can be made of the image. For example, we usually see rectangular and circular objects as trapezoids and ellipses (we have to be directly face-on with the object to see it as either rectangular or circular), but we do not perceive objects in this way. What we do perceive is the face-on representation of the object. Take, for example, a door opening (see fig 5). When [image: image5.jpg]Retinal blood vessels.




the door is closed the retinal image is that of our perceived image. However as the door opens the angle changes, and therefore the retinal image changes, but our perceived image of the door remains the same. This is because we have experienced these objects from many different angles, we are aware that even though we view it in different shapes it is still, essentially, the same shape, and therefore it is unnecessary for us to view the whole object for us to understand that it is whole. ‘Perception of the partial view thus becomes equivalent to perception of the whole’ (Bloomer 1990:75). Of course, there is the possibility that we can be caught out by this because our mind works on probabilities and not possibilities. Look at figure 6a. What you perceive are [image: image6.png]


two squares one behind the other and slightly above and to the side. Now, in all probability this is what you are looking at but you could also be looking at the shapes shown in fig. 6b, arranged so that we could perceive them as two squares. Our minds habitually fill in the blanks for us, that usually being the simplest model for what we see.
As with size and shape, colour and lightness of objects also change on the retinal image. We see colour because that is the part of the electromagnetic spectrum our eyes are able to detect. The colours we see are due to the differing wavelengths of light entering the eye. The retinal image will make distinctions between these wavelengths but our perception rarely will not. This is mainly due to two things; our own experiences and the context within which we are dealing. Experiences from early childhood tell us that the sea is blue, the grass is green etc; these are things that are drilled into us from an early age. At the same time however we aware that the sea is not just blue but instead many colours. For example, if we view a sunset over the sea we are aware that part of the sea is a yellow/orange colour and we know that this is because of the reflection of light from the sun, but we tend to disregard this retinal image and still perceive the sea as blue. This becomes most evident in art works. We want to draw and colour objects the way we perceive them to be, but because this is our perception they tend to look unrealistic. To obtain a sense of realism we must try to disregard colour constancy. Impressionist artists of the Nineteenth Century achieved this to astonishing effect (Bloomer 1990: 82).
Closely associated with colour constancy is the constancy of lightness. The projected image on the retina will vary dependant on the lightness of an object. Lightness refers to the range of shades found between white and black and ‘our perception of those shades is determined by the specific intensity of light reflected by the eye’ (Rock 1995: 32). When light falls upon an object some of that light is absorbed by the object and some is reflected. The amount of light reflected by an object is dependant on the colour; lighter coloured objects reflect more light than darker coloured objects. If we placed a white object and black object under the same light, the white object would be much lighter on the retina and in our perception because it is reflecting more light. However reflection is also dependant on the intensity of the light, so if we viewed a white object in a darkened room and a dark object under a bright light, the lightness of the black object on the retina would be greater than that of the white object. But this is not how we perceive it to be; even though the white object is reflecting less light we still perceive it to be lighter. This is our constancy of lightness.
Other constancies involved with our perception are object, motion and location constancy. Object constancy tells us that objects do not disappear, that they exist even if they are not within our field of vision. For example, if we see a car that then passes behind a bus then reappear on the other side we do not assume that the object disappeared while it was behind the bus. We are aware that the car is behind the bus for that duration of time even though it is not within our own field of vision.
Imagine seeing a plane flying a mile above you, because of the distance between yourself and the plane it appears to be moving quite slowly. Now imagine a person walking past you at a distance of a few feet, the person appears to be moving quite quickly. If you can see both objects in the same field of view you might think the person was moving faster than the plane. This is because the images of objects are moving across the retina at varying speeds. Images further away move across the retina at a slower speed than objects closer to you. However, our perception takes into account depth and a perception of relative velocity and so we are able to distinguish that the plane is moving faster than the person. This is how motion constancy plays a part in perception.
Associated with this is location constancy. When we are moving, objects that are stationary are perceived to stay that way. This is because our brain is not just interpreting the retinal image but also accounting for movements of the eye and head, and so we are aware that it is we that are moving and not the surrounding environment.

All of these constancies are extremely important in the way we perceive the world. Without them the world would be a very strange, dangerous and unstable place. Stationary objects would appear to be moving and changing shape constantly, as we moved towards and away from things they would appear to physically increase or decrease in size respectively, we would not be able to associate certain colours to certain objects because dependant on the intensity of light the colour of objects would be changing. Tilting our heads to one side or the other would give the impression that the world was tilting because we would not have an understanding of location. Perceptual constancies have a great deal to do with how we perceive the world; they allow us to have an idea of depth so our world is perceived in three dimensions and in turn this allows us to gauge shape, size and position and an ability to perceive constancy of colour and lightness. All in all, these constancies give a stability and balance to our surrounding environment.
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