
physiology and physics

is the labyrinth the perfect sensor 

for motion gravity detection ?



physiology of the vestibular system

seasickness: why ?                                         vestibularloss: onlyshort term impact ? 



vestibular system

- old sensory system, embedded in many places

in the brain and takes part in many functions

- works in synchrony with all other sensory systems

to detect motion and gravity

- works in silence: 

but é you will know when it does not work anymore



the vestibular labyrinth

- works likes a glass of water that a little child 

tries to bring to you without spoiling a drop é

- responds to any tilt or movement

- only quiet at very very low accelerations



the vestibular labyrinth
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two labyrinthson either side of the head
filled with endolympheandotoconia

video adapted from AVOR-app: HamishMacDoughall



vestibularorgan
(vestibularlabyrinth)

hearingorgan
(cochlea)

hearingorgan:   highfrequencymotions (sound)
vestibularorgan: low frequencymotions (movement)
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nerve:

action potentials
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9ǿŀƭŘǎΩǎ2nd Law: hair cells: asymmetric mechano-receptors
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2 vestibular labyrinths sense head movement and tilt

any motion and tilt:   utriculus + sacculus

angular accelerations: 3 canals HC+PC+AC 

3 canals



labyrinth
Åtranslations + tilt + rotations: statolith systems

Årotations: canal system

statoliths

otoconia = calcium carbonate crystals

supporting cells haircells
nerve

utriculus + sacculus
accelerometers

Åfunction based on inertia of statoconia mass

Åmulti-directional sensitivity

Åhighest sensitivity for low frequencies
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- no discrimination between translation and tilt possible

- detects also (fast) rotations (centrifugal force)

constant velocity

acceleration deceleration




