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Sensory Stimulus Perception

Just a reminder of how you might start thinking about systems neuroscience

Decoding 
  

models

Encoding 
  

models(e.g. Image: glass of water) Was there water in the glass?

Psychophysics
Quantitative study of the relationship between  

physical stimuli and perception 



Psychophysics

Three methods of measuring perception

Two alternative forced choice experiments 
 and Signal Detection Theory

Brief intro to  Amazon Mechanical Turk
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Psychophysics



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02MagnitudeEstimationLineLength_evt.html



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02MagnitudeEstimation_evt.html



Magnitude estimation



Steven’s power law

P = c *  Ib

b

Stevens (1957, 1961) developed an equation to 
try to encapsulate this full range of possible 

data sets. It is called Stevens’ Power Law 



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02PowerLaw_evt.html



Matching



LiveSlide Site
https://graphics.stanford.edu/courses/cs178/applets/colormatching.html



Matching



Detection/ Discrimination



The method of adjustment



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02MethodOfAdjustment_evt.html



The method of adjustment

☒introspectionist/subjective.

☒subjects can be inexperienced 

Terrible Method

Why?



Yes/no method of constant stimuli



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02MethodOfConstantStimuli_evt.html



Yes/no method of constant stimuli

 All of the trials are signal trials. 
There are no catch trials (blanks, 
noise-alone trials). We only get 

hits and misses. We can make no 
estimate of false alarms.

Something is wrong!

Dot intensity



Forced Choice



LiveSlide Site
https://isle.hanover.edu/Ch02Methods/Ch02Forced-Choice_evt.html



Forced Choice

Two Alternative Forced Choice 



The dorsal stream has been linked with motion perception



Visual motion discrimination task
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Characterizing a psychometric function
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Motion Aftereffect – a consequence of motion adaptation 
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Psychophysics

Three methods of measuring perception

Two alternative forced choice experiments 
 and Signal Detection Theory

✅

Brief intro to  Amazon Mechanical Turk



Signal Detection Theory and the motion discrimination task

Brief intro to signal detection theory:

Your ability to perform a detection/discrimination task 
is limited by internal noise.

Information (e.g., signal strength) and criterion are the
2 components that affect your decisions.
They each have a different kind of effect on the decisions.

By measuring both hits and false alarms, we can get an 
estimate of d' that is a measure of task difficulty and
 that is independent of the criterion.

Theory on how we detect signals 
from various sensory stimuli



Lets revisit motion discrimination in the light of SDT
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Lets dig deep into the
Psychometric function noiseless
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Signal Detection Theory



Signal Detection Theory

 d' = separation / spread



Receiver Operating Characteristic (ROC) curve
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Three methods of measuring perception

Two alternative forced choice experiments 
 and Signal Detection Theory

Brief intro to  Amazon Mechanical Turk

✅

✅



The original Turk

It was a fake chess-playing machine constructed in the late 18th century. 
From 1770 until its destruction by fire in 1854 it was exhibited by 
various owners as an automaton. The Turk was in fact a mechanical illusion 
that allowed a human chess master hiding inside to operate the machine. 

The Turk, also known as the Mechanical Turk was 
constructed and unveiled in 1770 by Wolfgang von Kempelen 
(Hungarian: Kempelen Farkas; 1734–1804)
to impress the Empress Maria Theresa of Austria.

https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Automaton
https://en.wikipedia.org/wiki/Magic_(illusion)
https://en.wikipedia.org/wiki/Wolfgang_von_Kempelen
https://en.wikipedia.org/wiki/Maria_Theresa_of_Austria


LiveSlide Site
https://requester.mturk.com/



Quality of amazon mechanical turk data

Wang et al. 2015
At high levels of repetitions, mturk data 

is consistent with in-lab data



THANKS …


