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Feedforwardcontrol is usually associated with motor
systems. Can it also have a sensory function?

1) Feedforwardcontrol in motor systems takes place in the
cerebellum.

2) Motor output is often calibrated by having a direct motor
control signal accompanied by an indirect fdedwvard
prediction signal which is adjusted and refined in the
cerebellum by supervised learning.
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The vestibular ocular reflex turns the eyes in the opposite direction
of the head in order to stabilize the direction of gaze.
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Could a sensory system be made better if the brain were able
to make predictions about the sensory conseguences of our
actions and use them to anticipate and perhaps subtract
expected sensations that are simply a consequence of our
motor acts?Give an example where a human sensory system
could be improved by feefrward (predictive) control.




Introduction to this system

Weakly electrianormyridfish emit brief EOD pulses for communication
and activeelectrolocation
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Introduction

Weakly electrianormyridfish emit brief EOD pulses for communication
and activeelectrolocationp | 2 4 SOSNE (G KS FTAaKQa 2
also affects passive electroreceptors tuned to detect external fields
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Introduction

Weakly electrianormyridfish emit brief EOD pulses for communication
and activeelectrolocationP | 2 6 SOSNE (G KS TFTAaKQa
also affects passive electroreceptors tuned to detect external fields.
Previous studies have shown that such interference, a ringing pattern

of activation that may persist for as long as the interval between
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Introduction

Weakly electrianormyridfish emit brief EOD pulses for communication
and activeelectrolocationP | 2 6 SOSNE (G KS TFTAaKQa
also affects passive electroreceptors tuned to detect external fields.

Previousstudies have shown that such interference, a ringing pattern
of activation that may persist for as long as the interval between
EODsis cancelled out in medium ganglion cells through the generation
of motor corollary discharge responses that are temporally

specific negative images of the sensory consequences d&@1i2.
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Introduction

Weakly electrianormyridfish emit brief EOD pulses for communication
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also affects passive electroreceptors tuned to detect external fields.
Previous studies have shown that such interference, a ringing pattern
of activation that may persist for as long as the interval between
EODsis cancelled out in medium ganglion cells through the generation
of motor corollary discharge responses that are temporally

specific negative images of the sensory consequences ddHe.

GC responses

?

Cmnd 200 ms

Sensory input
(self-generated + external)

Cmnd 200 ms

MG response

Negative
image
Sum
MG St_s-nsotry
cell | | npu
Cmnd 200 ms




3) The paper talks about a corollary discharge of the
electric organ discharge signal. What exactly is a
corollary discharge?

Can you site an example of a corollary discharge in a
mammalian or avian nervous system?

http://www.urllabs.com/wad/ia/corollar/corollar.htm
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Figure 1

Schematic drawing showing major features of cerebellum-like sensory structures. Inhibitory stellate cells of
the molecular layer are shown in black. Blue upward arrows indicate afferent input from the periphery
terminating in the sensory input layer. In some cerebellum-like structures the atferent input also terminates
on the smooth proximal portion of the apical dendrites as indicated by the small blue arrowheads.

Bell, C. C., Han, V. and Sawtell, N. B. (2008). CereHidtustructures and their implications foerebellarfunction. AnnuRevNeuroscB1, 1-24.




Neuroscientists have been attracted to the puzzle of the Cerebellum everGajakThe orderly
structure, the size of the cerebellum and the regularity of the neural elements suggest it might be
possible to understand how it functions like a machine.

Ramoén y Cajal 1894




Brains of vertebrates color coded by brain area. Cerebellum in orange




