MODULE  IV

PERCEPTION
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Attention: Nature – types of attention – factors affecting attention. Sensation: thresholds – JND – psychophysical scaling – signal detection theory. Perception: definition – Gestalt principles of perception – perception of form, pattern or objects: figure and ground, contour – principles of grouping: similarity, proximity, continuity, closure, law of common fate, law of simplicity, law of pragnanz – perception of depth or distance: monocular cues and binocular cues – perceptual constancies: size, shape, orientation, brightness - illusions: types of illusions – extrasensory perception.

 


ATTENTION
In our daily life, we are exposed to various stimuli present in the environment. But we are aware of only a few of them at any one time. As a result, we become aware of some light, sound, or smell. In other words, we perceive only those aspects of the environment to we attend. So attention is the first step in perception.

Attention is defined as a readiness to perceive, a pre-perceptive set of expectancy, based on one’s interest, motivation, as well as the nature of the stimuli, which impinge upon our sense organs. In other words, attention is the cognitive process of selectively concentrating on one aspect of the environment while ignoring other things. 

Our perceptions are selected. We do not react equally to all the stimuli; instead we focus upon a few. This perceptual focusing is called attention.

Types of Attention

 There are mainly three types of attention: focused, sustained, selective.  Focused attention required the ability to answer individually to visual, auditory or tactile stimuli. Sustained attention refers to the ability to maintain a consistent response during a continuous or repetitive activity, an example of this can be while watching a movie a person would most likely maintain a constant attention for the two hour movie. Selective attention is the capacity to maintain a behavioral or cognitive set in the face of distracting friend that speaks to you during class, because your are supposed to pay attention to the teacher.  The other two types of attention are alternating and divided attention.

Factors Affecting Attention or Determinants of Attention

Psychologists have classified the factors affecting attention into subjective (internal) and objective (external). Internal factors are the ones that belong to the individual, such as interests and expectations. External factors are those that come from the stumulus, the characteristics that belong the stimuli that draw our attention. Example might be color, shape, size or intensity.

Subjective Factors

1. Interest: we attend to objects, which interest us and do not attend to those, which do not interest us. An important source of interest is man’s (naïve) desires and needs. A hungry person attends readily to food as a man in danger attends quickly and definitely to those features of his environment, which promise escape and self-preservation.

Our interest may arise out of our attitudes too and they determine what we shall attend to. One with a hopeful approach will attend to all things bright and cheerful, another with a hostile attitude attends to faults and shortcomings.

2. Education and training:  in a library, a professor will attend to books on his subject, while an artist will attend to books on art. In a passing crowd, a barber will attend to hair, a tailor to clothes.

3. Mood:  the mood of the moment, the purpose in hand, our goals in life determine our interest and the objects to which we will attend. One in angry mood jumps at the slightest wrong and attends only to things, which will feed his anger. Looking out for a lost child in a crowd, we do not attend to other children.

Thus what a person is, his personality, attitudes, goals, desires, purposes, moods, and the like, determine his interests and the objects he will select for attention.

Objective or External Factors

1. Nature of the stimuli: nature of the stimuli means whether the stimulus is visual or auditory. Normally pictures attract attention more ready than words. A picture with human beings tends to attract attention more than a picture of inanimate objects. A rhyming auditory passage like a nursery rhyme attracts attention more readily than the same passage presented in the form of a narration

2. Novelty: any unusual or irregular event is liable to gain more attention. Objects, sounds, smell and tastes to which one is accustomed may go unnoticed but one will observe a strange stimulus immediately. For example, in a textbook italicized or colored letters on a page catch attention more readily than other letters on that page.

3. Intensity: a lighted sign or the tone from a loud speaker attracts attention more readily than a dimly lighted sign or a low tone from a record player. This illustrates the effect of the intensity or degree of strength of the stimulus on gaining attention. The bold letters among lighter letters standout from other letters printed on a page because of their relative intensity. Similarly intense odors, heavy pressures and intense tastes and pains especially when they suddenly vary from the previous stimulation also gain attention easily.

4. Contrast: Things, which are different from their surroundings, attract attention. In other words, things that contrast with others in the surroundings are more readily attended to than others. For example, as a student reads this SENTENCE, he cannot escape noticing the word printed in capital letters. The student would probably have noticed it as soon as he turned to this page. In this case not only the intensity of the stimulus, but the contrast also facilitates gaining attention.

5. Size: Depending on the context, the physical dimension or size of the stimulus also influences attention. Normally if two stimuli are competing for an individual’s attention, he will first notice the one that is bigger. In the case of advertisements a large advertisement will gain more attention than a small one especially when the small advertisement is placed among many other similar advertisements.

6. Colour: Certain colours get more attention than others. But here also contrast is an important aspect. Some colours are more attractive than others. An individual tends to be more interested in coloured backgrounds than in grey and he pays more attention to red and white designs in preference to black and white.

7. Movement: Other qualities being equal, a moving object usually gets more attention than a stationary one. Normally, human beings are sensitive to movement. The large moving neon signs flashing on and off used for advertisement illustrate the value of moving stimuli in gaining attention. The moving neon signs are noticed much more quickly than a stationary but well lighted advertisement. 

8. Repetition: Repetition or continued presentation of the stimulus is another important factor helps in drawing one’s attention. When a particular stimulus is repeated several times one may ultimately notice it, though it failed to gain attention initially. For example, an advertisement that appears more than once in a magazine has a better chance of getting attention than an advertisement that appears only once. However, continued repetition of a stimulus can have a dulling effect if carried on too long. The individual may gradually become so accustomed to the situation that it ceases to be noticed by him. Thus distributed presentation of a stimulus has better chance of being noticed than rapid and regular presentations of the stimulus.

SENSATION
Sensation refers to conversion of physical energy into the neural codes recognized by the brain. There are two concepts that describe how our nervous system makes sense out of the physical energies in our environment. They are thresholds and sensory adaptation.

A threshold is the level at which some one can detect either a stimulus or a change in a stimulus. There are two types of thresholds: absolute and difference threshold. Absolute threshold is the lowest level of stimulus intensity to which a sense will respond. The difference threshold, also called just-noticeable difference (JND) is the smallest difference between two stimuli that can be reliably detected or discriminated. 

Sensory adaptation is the decreased sensitivity to unchanging stimuli over time. For example, at first icy water feels freezing; but later, because of sensory adaptation, it feels refreshing.

There are three traditional methods for measuring sensory thresholds. In method of limits, the researcher gradually reduces a clearly detectable stimulus until the observer can no longer detect it. In the method of constant stimuli, several stimuli to be detected or discriminated are given repeatedly in random order, and the participant must report each detection. In the method of average error, the participant adjusts a stimulus until it becomes just detectable or until the difference between a pair of stimuli disappears.

Psychophysics

Psychophysics is the science that studies the relationship between a physical stimulus and the sensory experience it produces. Psychophysicists have been particularly interested in sensory thresholds.

Signal Detection theory

Signal detection theory holds that stimulus detection involves both sensory processes and decision process and that both are influenced by a number of factors.
PERCEPTION

Perception is the processes through which we interpret and organize this information to produce our conscious experience of objects and relationships among objects. In other words, perception refers to the overall process of apprehending objects and events in the environment- to sense them, understand them, identify and label them, and prepare to react to them. The process of perception is best understood when we divide it into three stages: sensation, perceptual organization, and identification/recognition of objects.

Sensation refers to conversion of physical energy into the neural codes recognized by the brain. Perceptual organization refers to the next stage, in which an internal representation of an object is formed and a percept of the external stimulus is developed. With respect to vision, perceptual processes provide estimates of an object’s likely size, shape, movement, distance, and orientation. Those estimates are based on mental computations that integrate your past knowledge with the present evidence received from your senses and with the stimulus within its perceptual context. Perception involves synthesis (integration and combination) of simple sensory features, such as colours, edges, and lines into the percept of an object that can be recognized later. These mental activities most often occur immediately and effectively, without conscious awareness.

Identification and recognition involves higher-level cognitive processes, which include your theories, memories, values, beliefs, and attitudes concerning the object. 

So perception can be defined as an individual’s awareness aspect of behavior for it is the way each person processes the raw data he or she receives from the environment into meaningful patterns.

GESTALT PRINCIPLES OF PERCEPTION

The process by which we structure the input from our sensory receptors is called perceptual organization. It was first studied properly by a group of German Psychologists known as the Gestalt Psychologists. Notable among these psychologists were Max Wertheimer, Kurt Koffka, and Wolfgang Kohler. The word Gestalt (German) means configuration, totally, or wholly. Gestalt Psychologists studied perception in terms of gestalts or wholes. They asserted that what we perceive in terms of an object, we perceive it in terms of its totality or a whole and not merely a random collection of its constituents or parts. They found that individuals tend to organize environmental stimuli into some meaningful patterns or wholes according to certain principles involved in perceptual organization (Form Perception) are:

a. Figure and ground relationship: Figure and ground relationship means that we tend to divide the world around us into two parts: figure, which has a definite shape and a location in space, and ground, which has no shape, seems to continue behind the figure, and has no definite location. 


There are many factors that contribute to the formation of figure and ground perceptions. Prominent among these factors are colour, shape, size, and intensity of the stimuli.
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Figure illustrates the figure and ground relationship. One would immediately notice the dark area as a form. The figure appears to have some sort of form while the ground tends to be formless.


There are cases where figure and ground may be so shaped that both of them can then be perceived as the object. In such cases contrast between the figure and the ground is equally distributed. The figure shown below gives this reversible figure and ground relationship.
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Here we see a Rubin vase or the side view of two faces looking each other. When a person sees the vase, he perceives the white areas as the figure against a black background. When he sees the faces, he perceives the dark area as a figure against the white background. One normally does not perceive both the vase and face simultaneously.


The figure-ground relationship also occurs in sensory experiences other than vision. Music can be picked out and understood against a background of other sounds. When a person listens to an orchestra, the melody played by the violin may stand out against the harmonics of the rest of the orchestra. In this case, the sound produced by the violin is perceived as the figure and other sounds as ground.


Similarly, during a complicated lecture, you become absorbed in whispered gossip between two students sitting next to you; professor’s voice becomes background noise. Suddenly, you hear your name and realize the professor has asked you a question; his voice has now become the soul focus of your attention, while the conversation becomes background noise.


The tendency to perceive the figure-ground relation is true to perception related to all sensory experiences including pressure, smell and taste.
b. Contour: A contour separates the figure from the ground. Contours help in differentiating one object from the other.


PRINCIPLES OF PERCEPTUAL GROUPING
The principles of grouping were first defined by Gestalt psychologists. The term gestalt is a German word, which means shape or configuration. Principles of grouping are principles, describing how we tend to group discrete stimuli together in the perceptual world. The major principles of grouping are:

i) Law of Similarity: According to the principle of similarity, we perceive similar objects as a group. The principle of similarity is used when objects of similar shape, size or colour tend to be grouped together. Objects of similar appearance also tend to get grouped. When figures consist of similar elements they tend to be grouped to form a pattern.
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In the above figure, one is more likely to see three columns of X’s and three columns of O’s than rows of X O X O X O.

ii) Proximity: Law of proximity refers to perceive the items located together as a group.
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iii)  Continuity: Law of continuity refers to the tendency to perceive items as part of a continuous pattern. In other words, stimuli that make the fewest interruptions in contour also tend to be grouped. The tendency to organize the fragmentary stimuli into a familiar pattern is called continuation. The figure below illustrates the principle of continuity.
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 Here, we see it as a line that goes through a circle.

iv) Closure:  Closure is the ability to see a whole object when the stimuli itself does not constitute a complete object. 
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We see the above figures as a circle and square with gaps in them.

v) Symmetry: The principle of symmetry states that there is a tendency to organize stimuli to make a balanced or symmetrical figure that includes all the parts.
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Here, the dots or the rings by themselves do not form a symmetrical pattern. A balanced figure is achieved only by using all the dots and rings to form the pattern of six-pointed star. The more symmetrical the set of contours, the more likely it is that the region bounded by these contours is perceived as a figure. The second figure will be seen as square and not as twelve circles.

vi) Simplicity: Simplicity refers the tendency to perceive complex patterns in terms of simpler shapes.
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Most of us see the figure above as a square with lines on tow sides, rather than as the block letter ‘W’ on the top of the letter ‘M’. if we have a choice in interpretations, we generally opt for the simpler one.

vii) Common region: it refers the tendency to perceive objects as a group if they occupy the same place within a plane.  The Gestalt principle that we tend to group similar objects together that share a common motion or destination.
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Another example - clouds rushing at two levels. 1. Low, fast moving clouds. 2. High, slow moving clouds. Here you know distinctly the clouds at each level stand apart from each other.
viii) Law of Pragnanz

In German, pragnanz means clarity, so laws of pragnanz are laws of clarity. We tend to prefer and recognize things which are simple and clear, rather than complex and awkward. Simple and familiar shapes will be seen first. Primary shapes such as triangles, circles, squares will stand out, even if they overlap. We see the shapes rather than a bunch of lines. In the picture below, you will probably notice a square, a triangle and a circle, even though they are rather trickily blended together.
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Perception of Distance or Depth  (Visual Space Perception)


The images fall on the retina is flat and two-dimensional. But the world around us is three dimensional, and we perceive it in that way. This is achieved through depth perception. Depth perception is the ability to view the world in three dimensions and to perceive distance. Depth perception is due to the fact that we have two eyes. Because there is a certain distance between the eyes, a slightly different image reaches each retina. The brain then integrates these two images into one composite view. But it does not ignore the difference in images, which is known as binocular disparity. This disparity allows the brain to estimate the distance of an object from us.


Depth perception relies on two kinds of cues: monocular cues, which need only one eye, and binocular cues, which require the use of both eyes.
Monocular Cues: Cues that can be obtained or used with one eye is known as monocular cues. Monocular cues to depth and distance include the following.

i) Size Cues: the larger the image of an object on the retina, the larger the object is judged to be. In addition, if an object is larger than other objects, it is often perceived as closer. That is, distant objects look smaller than nearby objects of the same size.

ii) Linear Perspective: this cue is best illustrated by converging of parallel lines in distance. The greater this effect, the farther away an object appears to be.

iii) Texture Gradient: the texture of a surface appears smoother as distance increases. Closer objects are perceived as having rougher textures.

iv) Atmospheric Perspective: the farther away objects are, the less distinctly they are seen – smog, dust, haze get in the way.

v) Overlap (or interposition): if one object overlaps another, it is seen as being closer than the one it covers. Experience encourages us to perceive the partly covered objects as being farther away than the objects that hide parts of them from view.

vi) Height Cues (or Aerial Perspective): Objects located closer to the horizon tend to be perceived as farther away, while those that are farther from the horizon are usually seen as being closer.
vii) Motion Parallax: The tendency of objects to seem to move backward or forward, as a function of their distance is known as motion parallax. When we travel in a vehicle, objects far away appear to move in the same direction as the observer, where as close objects move in the opposite direction.

viii) Clearness: The clearness of an object also suggests its distance from us. Clear objects look nearer than unclear objects. We sense more details of nearby objects. For this reason, artists can suggest that certain objects are closer to the viewer by depicting them in greater detail.

ix) Shadowing: It is based on the fact that opaque objects block light and produce shadows. Shadows and high lights give us information about an object’s three-dimensional shape and its relationship to the source of light.

Binocular Cues: Cues that can be obtained or used with both eyes are known as binocular cues. Binocular cues for depth perception stem from two primary sources: retinal disparity and convergence.

1. Retinal Disparity (Binocular Parallax): It refers to the slight difference between the retinal images perceived by the two eyes when a nearby object is viewed. When an object rears to your eyes, you begin to see two images of it because of retinal disparity. The difference is caused by the different locations of the two eyes.

2. Convergence: It refers to the turning inward of the eyes as when focusing on a nearby object. If we try to maintain a single image of the approaching finger, our eyes must turn inward, or converge on it, giving us a cross-eyed look. Convergence is associated with feelings of tension in the eye muscles and provides another binocular cue for depth perception.

The phenomenon of convergence is controlled by the eye muscles. The degree of eye muscle movement varies with the degree of convergence and this variation resulting in the kinesthetic sensations serves as distance and depth cue in the perception of objects in space.

PERCEPTUAL CONSTANCIES

Perceptual constancy is the tendency to perceive objects as being consistent in size, shape, lightness, and other characteristics under a wide variety of viewing conditions. There are several aspects of perceptual constancy, which contribute this stability.

1. Size constancy: the principle of size constancy relates to the fact that the perceived size of an object remains the same when the distance varied, even though the size of the image it casts on the retinal changes greatly. 

2.  Shape Constancy (form constancy): shape constancy is the tendency to perceive objects as having a constant shape even when the image it casts on the retina changes. 
3.  Brightness Constancy: brightness constancy refers to the tendency to perceive objects as constant in brightness and colour even when viewed under different lighting conditions. 

4.  Orientation Constancy:  Orientation Constancy refers to the brain’s ability to perceive the actual orientation of an object, no matter how the orientation may vary on the retina. As an example, we are still able to perceive the orientation of a tree rising from the ground, even if we are hanging by our knees. 


ILLUSIONS

Perception can also provide false interpretations of sensory information. Such incorrect perceptions are illusions. Illusions are false perceptions of reality. Actually there are two types of illusions: those due to physical processes and those due to cognitive processes. Illusions due to distortion of physical conditions include mirages, in which we perceive things that are not really there. For example, the water you often seem to see on the dry road ahead of you. 

Illusions related to cognitive processes fall into two categories: illusions of size and illusions of shape or area.

I. Illusions of size: Illusion of size provides false perception of the size of the objects. For example, a football in the hands of a child may be perceived larger than one in the hands of an adult despite the fact that the football is virtually the same size in both situations.

a) Ebbinghaus Illusion of Magnitude
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The equal size center circles in the two configurations appear unequal, the one on the left appears larger.

b) The horizontal vertical illusion
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It was first presented by Oppel. Here, although both the vertical and horizontal lines are equal in length, the vertical line is often perceived as longer. Such horizontal-vertical illusions mainly result from the shape of our field of vision, which is generally that of a horizontal ellipse. 

c) The Ponzo Illusion
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In the above figures, the converging lines add a dimension of depth, and, therefore the distance cue makes the top line appear larger than the bottom line, even though they are actually the same length. 

d) Muller-Lyer Illusion : Illusions of length provide false perception of the length of the stimulus. One common illusion in distance perception is Muller-Lyer illusion. It involves two lines of the same length with arrowheads, which point inward in one case and outward in the other. Most people overestimate the length of the line when the arrowheads flare outward.

II.  Illusions of Shape or Area

a) The moon illusion: In moon illusion, the moon looks bigger at the horizon (about 30 per cent bigger) than at its highest point in the sky. This is because when the moon is near the horizon, we can see that it is farther away than trees, houses, and other objects. When it is overhead at its zenith, such cues are lacking. Thus, the moon appears larger near the horizon because there are cues available that cause us to perceive that it is very far away.
b) 
Poggendorf illusion
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In this illusion, a line appears at an angle behind a solid figure, reappearing at the other side – at what seems to be an incorrect position.
c) Illusions of curvature 
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In the above figure, although these lines are actually straight and parallel, yet they appear to be bowed. You may find it impossible to perceive them as straight and parallel. Such illusions of curvature are supposed to be the result of eye movements and a tendency to overestimate acute angles.
Illusions of movement
We perceive movement when the objects, we are looking at, are actually not moving at all. Such faulty perceptions are called illusions of movement. One illusion of such nature is known as auto kinetic illusion. It refers to the apparent movement of a stationary point of light in a dark room. 
A second type of illusion of movement is created through induced motion. When we watch the sun under a cloud, it appears to be in motion. Here the cloud, in fact remains in motion. In the framework of the sky, the clouds are perceived as the ground and the sun as the figure. 

Another type of illusion of movement is based on the phenomenon of stroboscopic motion- a kind of apparent or false motion usually perceived in movies and television. 

Stroboscopic motion is also responsible for an illusory phenomenon, called phi-phenomenon. Phi-phenomenon is produced by lights blinking on and off in sequence. 
Extra Sensory Perception

Extrasensory perception consisting of perception not mediated by sense organ stimulation. Although some psychologists believe that the evidence for ESP exists, most remain unconvinced. Four kinds of ESP are said to exist. They are telepathy, precognition, clairvoyance, and psycho kinesis.

1. Telepathy is the transfer of thought from one-person to another with out the aid of the usual sensory channels. 

2. Precognition refers to the ability to anticipate future events. 

3. Clairvoyant is the ability to disclose information that could not have been received through regular sensations (for example, stating the number and suit of a playing card that is in a sealed envelop). 

4.  Psycho kinesis is the capacity to make objects move by using only thought processes.
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