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Senses and cells



The senses
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Aristotle’s Senses
Vision
Hearing
Taste
Smell
Touch

Temperature
Gravity
Magnetic or electric fields
Time
Proprioception
Oxygen or CO2 detection
Osmolarity detection
Nociception
Polarized light detection
Pheromone detection
pH-sensing

Others?



Sensory Organs

2 11



Sensory Cells
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Detecting sensory detection



Sensory Recordings
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Single-Cell Recordings
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Single-Molecule Recordings
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Probing molecules



Genetic and structural analysis of receptors
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Psychophysics



Psychophysics
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Psychophysics describes the relationship between the physical
characteristics of a stimulus and the attributes of the sensory
experience.
Sensory physiology examines the neural consequences of a
stimulus — how the stimulus is transduced by sensory receptors
and processed in the brain.
Is it possible to connect psychophysics and whole-brain
physiology during animal behavior? Yes.



Psychophysical Laws
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Weber’s Law
It is easy to tell 1 kg from 2 kg
It is hard to tell 50 kg from 51 kg
The “just noticeable” stimulus depends on stimulus
intensity: ∆S = KS



The psychometric curve
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Detection and discrimination thresholds depend on the criteria used. An ideal
observer correctly detects the presence and absence of stimuli with equal
probability (curve b). An observer who is told to respond to the slightest
indication of a stimulus reports many false positives and has low sensory
thresholds (curve a). An observer who is told to respond only when very
certain has many false negatives and has high sensory thresholds (curve c).



Decision Theory
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The stimuli tested in a discrimination task are represented by Gaussian curves
that represent the fluctuation in sensations from trial to trial. The
discriminability of a pair of stimuli is correlated with the distance between the
peaks of the two curves and the overlap between them. When two stimuli are
similar in magnitude, no criterion allows error-free responses. The frequency
of hits and false positives (and their complements, misses and correct
rejections) is determined by the criteria used in the decision task.
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