
PSY3051 Perception and Cognition Notes 

Week 1: Introduction and Visual Processing  

 What i s Perception? 

- Conscious experience that results from stimulation of the senses 

- A largely unconscious, automatic process, based on ‘unavailable’ (not 

ava ilable to think about) neural events together with ‘unconscious’ 
inferences (visual system using your memory to make assumptions 

about the world around you) from specific cues 

- At times, conscious effort i s needed to interpret sensory data (e.g. 

when data are ambiguous and incomplete) 

- Effortlessness of perception disguises the complex nervous system 
mechanisms operating  

- Perceptual process =  

 Stimulus in the environment 

 Light i s reflected and focused 

 Receptor processes 
 Neural processing 

 Perception 

 Recognition 

 Action  

Sensation involves detecting elementary properties of a s timulus 

Perception involves the higher brain functions involved in interpreting events and objects  

Principle of transformation – s timuli and responses created by s timuli are transformed, or changed, between the distal s timulus and 

perception 

Principle of representation – everything a person perceives is not based on direct contact with s timuli but on representations of stimuli that 

are formed on the receptors and the resulting activity in the person’s nervous system  

 Two Interacting Aspects of Perception 

- Bottom-up processing 

 Processing based on incoming s timuli from the environment 

 Turning raw data into something your perceptual system can use 
 Also called data-based processing 

- Top-down processing 

 Processing based on the perceiver’s previous knowledge (cognitive factors)  

 Processing based upon your experiences and memory influencing your perception 

 Also called knowledge-based processing 

You immediate previous experience can directly affect your current perception of the world 

 Approaches to the Study of Perception 

- Observing perceptual processes at different s tages in the system 

 Psychophysical approach (PP) – the 

s timulus-perception relationship 
 Phys iological approach (PH1) – the 

s timulus-physiology relationship 

 Phys iological approach (PH2) – the 

phys iology and perception relationship 

-  These stages are interconnected and 
communicate with each other 

 

 The Psychophysical Approach 

- Psychophysics – Overview of Methods of Measurement 

The relation between the stimulus and perception  

 Qual itative Methods 

> Describing 

o Indicating characteristics of a s timulus – extremely difficult if patient has a damaged occipital lobe 

o Firs t s tep in studying perception 

o Cal led phenomenological method 

> Recognising 

o Placing a  stimulus in a category by identifying i t 

o Categorisation of stimuli 

o Used to test patients with brain damage 



 Quantitative Methods – involve taking measurements and controlling stimuli 

> Detecting 

> Perceiving Magnitude 

> Searching 

Classical Psychophysics 

> Absolute Threshold – smallest amount of energy needed to detect a  stimulus 

o Method of limits 

 Stimuli of different intensities presented in ascending and descending order 

 Observer responds to whether she perceived the stimulus 

 Cross -over point i s the threshold 
o Method of Adjustment 

 Stimulus intensity i s adjusted continuously until observer detects it 

 Repeated trials averaged for threshold 

o Method of constant s timuli 

 Five to nine stimuli of different intensities are presented in random order 

 Multiple trials are presented – detection ‘yes’ or ‘no’ 

 Threshold is the intensity that results in detection in 50% of trials 

> Difference Threshold or Limen (ΔL) – smallest difference between two stimuli a  person can detect 

o Same methods can be used as for absolute threshold 

o As  magnitude of stimulus increases, so does ΔL 

e.g. as  the loudness of the sound increases, the difference between the loudness also increases 

o Weber’s Law describes this relationship 

ΔL / S = K 

(Weber’s Law doesn’t hold over whole range of sensation magnitudes) 

Modern Psychophysics 

> Magnitude estimation (scaling) 

e.g. how bright is the light, how loud is the sound? 
o Stimuli are above threshold 

o Observer is given a s tandard s timulus and a  value for i ts intensity 

o Observer compares the s tandard s timulus to test stimuli by assigning numbers relative to the 

s tandard 

o Linear response 

 The person accurately estimates the increase/decrease of the stimulus 

o Response compression 

 As  intensity increases, the perceived magnitude increases more slowly than the intensity 

o Response expansion 

 As  intensity increases, the perceived magnitude increases more quickly than the 

intensity 
o Relationship between intensity and perceived magnitude is a power function  

Steven’s Power Law – describes the 

shape of the curve 

P = kSn 

 The Phys iological Approach 
Bas ic Brain Structure 

- The bra in has modular organisation 

 The sensory modalities have primary receiving areas 
> Vis ion – occipital lobe  

> Audition – temporal lobe 

> Tacti le senses – parietal lobe 

 Fronta l lobe coordinates information received from two or 

more senses 

Neurons 

- Key components of neurons: 

 Cel l  body 

 Dendrites 

 Axon or nerve fibre 

- Receptors – specialised neurons that 

respond to  specific kinds of energy 

- Sensory receptors – specialised cells that respond to a  specific type of environmental energy 



- Neural Signals 

 Electrical signals or action potentials occur when: 

> Permeability of the membrane changes 

> Na+ flows into the fibre making the neuron more 

pos itive 

> K+ flows out of the fibre making the neuron more 

negative 

> Finally Na+ pumped out of axon, to restore normal 
cel l  level  

 This  process travels down the axon in a  propagated response 

- Action potentials: 

 Show propagated response 

 Remain the same size regardless of s timulus intensity 

 Increase in rate to increase in stimulus intensity 

 Have a  refractory period of 1ms – upper fi ring rate is 500 to 800 impulses per second 

 Show spontaneous activity that occurs without stimulation  

- Neurotransmitters are: 

 Released by the presynaptic neuron from vesicles 

 Received by the postsynaptic neuron on receptor sites 

 Matched like a  key to a  lock into specific receptor sites 

 Used as triggers for vol tage change in the postsynaptic neuron 

 Types  of Neurotransmitters 

> Exci tatory transmitters – cause depolarization 

o Neuron becomes more positive 

o Increases the likelihood of an action potential 

> Inhibitory transmitters – cause hyperpolarization 

o Neuron becomes more negative  

o Decreases the likelihood of an action potential 

- Neural Ci rcuits – In the Eye 
 Groups of neurons connected by excitatory and inhibitory synapses 

 A s imple circuit has no convergence and only excitatory inputs 

> One detector wired to one output cell 

> Input into each receptor has no effect on the output of neighbouring ci rcuits  

> Each ci rcuit can only indicate single spot of stimulation  
 Convergent circuit (excitatory connections) 

> Input from each receptor summates into the next neuron in the circuit 

> Output from convergent system varies based on input 

> Output of ci rcuit can indicate single input and increases output as length of s timulus increases  

> Convergent circuit with excitatory and inhibitory connections 

o Inputs from receptors summate to determine output of circuit 

o Summation of inputs result in: 

 Weak response for single inputs and long stimuli 

 Maximum fi ring rate for medium length stimulus 

- Receptive Fields 

 Area of receptors that affects fi ring rate of a 

given neuron in the ci rcuit 

 Receptive fields are determined by 

monitoring single cell responses 

 Research example for vision  

> Stimulus is presented to retina and 

response of cell i s measured by an 

electrode 

 Centre-Surround Receptive Fields 

> Exci tatory and inhibitory effects are 

found in receptive fields 
> Centre and surround areas of receptive fields result in: 

o Exci tatory-centre-inhibitory surround 

o Inhibitory-centre-excitatory surround 

 Centre-Surround Antagonism 

> Output of centre-surround receptive fields changes depending on area s timulated 
o Highest response when only the excitatory area i s stimulated 

o Lowest response when only the inhibitory area is stimulated  

 


