Sensation and Perception

Sensation: In order for world to show up in our heads, we must detect physical energy (light, sound, chemicals) and encode its neural signals.  

Perception: how we select, organize, and interpret these sensations

Sensory systems enable organisms to obtain information they need to function and survive.

Psychophysics: study relationship between physical energy and psychological experience.  Oldest field of psychology.

Absolute threshold: minimum stimulation necessary to detect a particular sensation.


Vision: candle burning 30 miles away on dark clear night


Smell: one drop of perfume in a three bedroom house


Taste: one teaspoon of sugar in two gallons of water


Touch: a bee wing falling from 1/8th of inch from cheek


Hearing: a watch ticking from 20 feet away

Difference threshold (just noticeable difference): minimum difference a person can detect between any two stimuli 50% of time.


Weber’s law:  light-8% intensity difference; weight-2% difference; tones-.3% difference in frequency

Vision is most dominant sense.  Visual capture is when vision overrides all other senses.

Visible light is the stuff that triggers visual sensations.  It is just one small part of the electromagnetic spectrum.  They vary from cosmic rays (wavelength is a few trillionths of an inch) to radio waves (wavelength may be miles long).  Our visual spectrum is 400-700 nanometers.  400 is red and 700 is violet.  ROY G. BIV or VIBGYOR (for dyslexia) red, orange, yellow, green, blue, indigo, violet.

Wavelength determines hue (the distance from peak to peak)  Amplitude determines brightness (height of wavelength).

Cornea: transparent tissue forming the outer surface of the eyeball.

Iris: muscular membrane whose dilation regulates the amount of light that enters the eye.

Pupil: black opening in the center of the iris, through which light enters the eye.

Lens: transparent body behind the iris that focuses an image on the retina.  Accommodation is the changing of the lens’ shape to focus on objects of varying distance.

Retina: area of the inner surface of the eye that contains the rods and cones (aka photoreceptors)  There are two other layers of cells called the bipolar cells and ganglion cells.  The rods and cones send neural message to bipolar cells, which then send signal to ganglion cells which then all come together to form the optic nerve.  The optic nerve sends the impulse to the brain.

Rods: only sensitive to the intensity of light.  Used primarily in dim light or dark

Cones: transmit sensations of COLOR 

Afterimages: persistent sensations of color are followed by perception of the complementary color when the first color is removed.

Visual Perception: remember that perception is an active process through wich we interpret the world around us.

Perceptual organization: laws that refer to rules that govern the way we integrate bits and pieces of sensory stimulation into meaningful wholes.


Figure-ground perception: All things tend to be perceived as figures against a ground.  In short, figures are closer to us than their grounds.  The Rubin Vase were we can see either candle stick or profiles of two faces is a classic example.


Proximity: Nearness.  The tendency to group objects that are near one another


Similarity: tendency to group together objects that are similar in appearance.


Continuity (good continuation): tendency to perceive a series of points or lines as having unity


Closure: tendency to fill in the gaps to perceive the whole

Perception of movement: is based on change of position relative to other objects


Illusions of movement: autokinetic effect; stroboscopic motion, phi phenomenon
Depth Perception: the ability to locate an object in the external world.  To judge distance.  There are monocular cues (able to detect with just one eye) and binocular cues (depth only perceived with both eyes).

Monocular cues: 


Linear perspective-perceiving parallel lines as coming closer together, or converging, as they recede from us


Relative Size- perceiving larger objects as being closer to us


Texture gradient- perceiving objects with greater detail as being closer to us


Shadowing- perceiving shadows and highlights as giving depth to two-dimensional objects


Interposition (overlap)-we perceive objects closer if they partially obscure an object


Relative height- objects higher on our field of vision as farther away

Motion parallax- perceiving objects that seem to move forward with us as distant and objects that seem to move backward as nearby

Binocular cues:


Retinal disparity: perceiving objects that cast more greatly differing images on the retinas of the eyes as being closer


Convergence: perceiving objects for who focusing requires greater inward movement of the eyes (and therefore greater feelings of tension in the eyes) as being closer.

Hearing  aka audition starts with auditory stimulation , which travels through the air like waves.  It is caused by changes in air pressure that result from vibrations.

Pitch and loudness are two psychological dimensions of sound.

Pitch: measured in hertz (Hz).  One cycle per second on a hertz.  The greater the number of cycles per second the higher the pitch.

Loudness: measured in decibles.  The loudness is determined by the height, or amplitude, of sound waves.

Structure of the ear: 


Outer ear: shaped to funnel sound waves to the eardrum, a thin membrane that vibrates in response to sound waves .


Middle ear: contains eardrum and three small bones (hammer, anvil, and stirrup), which also transmit sound by vibrating.  The middle ear act as an amplifier.  It increases the pressure of the air entering the ear.  The stirrup is attached to another vibrating membrane, the oval window.  It balances the pressure in the inner ear.  


Inner ear: Oval window transmits vibration into the inner ear which contains the body tube called the cochlea (snail).The cochlea contains two longitudinal membranes that divide it into three fluid-filled chambers.  One is the basilar membrane.  The organ of corti, sometimes referred to the “command post” of hearing, is attached to the basilar membrane.  Thousands of hair cells “dance” in response to the vibrations of the basilar membrane.  This up and down movement generates neural impulses, which are transmitted to the brain via the 31,000 neurons that form the auditory nerve.

Smell  and Taste are the chemical senses.  This is were we are underprivileged.


Smell: an odor is a sample of the substance being sensed.  Odors are detected by sites on receptor neurons in the olfactory membrane high in each nostril.  Their firing transits impulses through the olfractory nerve.  It is unclear how many basic kinds of odors there are.


Taste: There are four primary taste qualities: sweet, sour, bitter, and salt.  Of course flavor is more complex than that.  Taste is sensed through taste cells, receptor neurons located on taste buds.  You have about 10,00 taste buds, most located on sides and back of tongue.

Kinesthesis

The sense that informs you about the position and motion of parts of the body.

Vestibular Sense

Tells you whether you are upright.  Sensory organs located in the semicircular canals.  Tell body if it is falling and changing speed .

