What are ‘perceptual constancies’ and what part do they play in our perception of the world?





The world is filled with objects and events that combine to create a kaleidoscope of potential information; although most of the information is irrelevant for people’s day-to-day needs, some of it is absolutely essential.  We find ourselves unconsciously organising objects, seeing objects which are not really there and balancing out what we really see to what we think we should be seeing.  Our perception of objects is much more constant or stable than our retinal images, these can change when we move our eyes, position, etc. ‘We do not “just see” the world but actively construct it from fragmentary perceptual data.’ (Bruce; p.266).  So if we relied solely on retinal images when seeing things people would appear to physically grow larger as they came nearer, colours would seem to change depending on the lighting and where the objects are and objects would appear to change shape when we or they moved or changed position.  To balance the chaos of these constant changes the visual properties of objects tend to remain constant in our consciousness so the images make sense to us, key perceptual constancies are the size, shape, lightness, colour and location of an object.  In the book Perception, perceptual constancy is defined as a ‘Constancy of perception in the face of an altered retinal image.’ (Sekuler; p.177)


There are various ways in which we can perceive colour, shape, depth, etc. and how objects are grouped together relating to our perceptual constancies and there are several contexts that can affect perceptions for example socio-cultural contexts, in the Western world we often perceive thing differently than in other cultures due to a variety of different factors in our upbringing and everyday life, for example we live in a world where most buildings and many objects around us consist of straight lines and rectangular shapes, and so in this essay I will try to demonstrate some of these constancies and show how they are involved in our western perceptions of our day to day lives.
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�	The first types of perceptual constancies I am going to cover are shape and size constancies.  Regardless of our angle of view and the shape that falls on our retinas, our perception of the shape of the object remains the same, for example a coin provides a circular image when it is seen face on, but changes to an wide variety of different elliptical images when viewed from a variety of different angles, yet we still know that it is actually a circular coin of a set size not a two-dimensional ellipse.  When this happens though we tend to see the true shape of the actual object, this is shape constancy.  Often shape constancy is dependent on the context an object is placed in, for example the image in figure 1 can be perceived as a wide variety of shapes, it can be seen as an oval of different sizes or a circle, etc.  If placed with a child using it as a hoop, we see it as being a circle but if placed as if it were for example a mirror on the wall we would see it as an oval, and so artists in their works place the images in context.  If we see a door opening we know that it is not changing its rectangular shape, but we recognise that it is actually the angle of the door which is changing.  This is possibly why it took a while for perspective to be used in art, perspective representations of three-dimensions are wrong as they do not depict the world as it is, but rather the idealised images on the retina.  If we see an image such as the one portrayed in figure 2 we generally see it as one square in front of another as opposed to one square next to an upside down L shape, so due to perceptual constancies we find ourselves making the assumption of depth by assuming there is another square shape behind the front one.
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Our perceptions of size and our perceptions of distance are intimately related.  ‘The image of an object doubles in size whenever its distance is halved.  This is a simple fact from geometrical optics, and applies to a camera as it does to the eyes.’ (Gregory; p.152).  Generally under normal conditions we know that the tiny people, cars, and buildings we see at a great distance are not really that tiny, but appear as though they are small because they are far away.  Emmert’s law gives a basic example of size constancy:  You should obtain a good clear after-image by looking steadily at a bright light, then look at a distant screen (wall); the after-image will appear to lie on the screen.  Then look at a nearer screen, the after-image will now appear correspondingly nearer to you, even though the retinal after-image actually remains a constant size.  We therefore see the brains scaling changing as the distance of the screen changes.  The after-image is seen to double in size with each doubling of the screen.  The process by which our visual system compensates for the differences in the sizes of images projected by the objects at different distances is called size constancy.  Size constancy depends upon texture gradients in the visual field (gradient of image size) and on the fact that two similarly sized objects obscure the same amount of background regardless of their distance.  In his Dioptrics (1937) Descartes wrote that ‘size is judged according to our knowledge or opinion as to their distance, in conjunction with the size of the images that they impress on the back of the eye.’  Basically although the size of the image that falls on our retinas gets smaller as an object moves farther away, we do not perceive the object as shrinking.  The context which the objects are seen has the most important influence on how we perceive size.  From day to day you rarely see objects in isolation and all the objects we see are perceived in relation with each other and so size relationships are important, for example; film makers often stage gigantic catastrophes in miniature, and as long as the size relationships are correct we won’t be aware of the fact that it has been done in miniature.  We do not normally have problems perceiving �the size of objects due to size constancy but when placed in another context we begin to question what we see, for example, figure 7  shows three people due to linear perspective appearing to walk into the distance but the three men appear to be breaking the rules as the appear to get larger as they move into the distance, although really they are the same size because we expect them to get smaller our brain subconsciously tells us that they are getting larger due to the linear perspective. (Bloomer; p.51)
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	Two other perceptual constancies are colour and light constancies.  The light that is reflected from a surface depends not only on the pigments in the surface but also on the light illuminating the surface.  Sunlight changes during the day and in the late afternoon the wave-length is longer than at midday and so the light reflected off objects will vary during the day, also indoor lighting differs from daylight and so the wavelengths and colours reflected would be different again.  But even though the colours actually change we rarely notice it this is because of colour constancy this means that we can recognise the objects regardless of the lighting.  When an object is viewed in certain lighting our visual mechanisms that it affects lose some of their sensitivity, this is called adaptation, it reduces the effects of the small differences in colour, so when we look at green grass we always recognise it as being green, etc.  Colour constancy can cause problems for art students, etc. when we are young we are told that certain thing are certain colours - the sky is blue, the grass is green, and if we try to paint something such as a tree purple we are told that it is wrong, as we grow up we see that the sky contains more than just one colour but as we have been brought up being told that it is blue, we want to make it blue in pictures, this can lead to the pictures looking unrealistic and often wrong.  Although saying this colour constancy is useful in so far as it provides us with a pre-determined recognition of what objects are and we have some unconscious expectation.


As lighting conditions change we perceive that the brightness of the objects stays constant.  Different physical intensities can yield the same lightness, this generally can happen when we view an object under different levels of light, where our perception of lightness tends to remain constant despite the variations of the amount of light falling on the retina, this is know as lightness constancy, for example if you hold an object under a strong light noticing the lightness of the object, and then dim the lights we find that although the amount of light falling on and being reflected from the object dims, the lightness of the object remains unchanged (this can work over a wide range of light levels).  We are lucky that perception fails in this manner, as it means that we can still recognise the object in question even when the lighting levels change dramatically, for example if we looked at an aspirin tablet in bright fluorescent lights and then moved into dim lighting we would still recognise it as an aspirin tablet.


There is also a location constancy which is when we move through an environment or move our heads from side to side, any objects we see appear to be staying still and we know that we are moving and not the objects, although this can be confusing as if for example you are on a train at a station and you look out at another train going a different direction, initially you are unsure which of you is actually moving and which is stationary.


Perceptual constancies play a large part in our every day views of the world; they allow us to perceive depth in objects so they are no longer flat two-dimensional representations but three-dimensional objects and make sense of their positions and shapes.  If a person walks away from us we know that they are not shrinking, but moving away into the distance and so we do not become worried or afraid.  Perceptual constancies allow us, when watching for example a door being opened, to know that the door is not changing shape, but only the angle at which it protrudes is changing.  If it was not for perceptual constancies the whole world that we see would become chaos, we would not be able to judge distances and sizes and everything would become a lot more dangerous and hazardous.
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