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(Kandel & Schwartz & Jessell, 4th ed.)



Granule cells are irreducibly small (6-8 ym)
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Figure 7.15

Largest cerebellar neuron occupies more than a 1,000-fold greater volume than
smallest neuron. Thin section (~1 um) through monkey cerebellar cortex. Purkinje
cell body (PC) and nucleus are far larger than those of granule cell (grc). The latter
cluster to leave space for mossy fiber terminals to form glomeruli with grc dendritic
claws and space for Golgi cells (Go). Note rich network of capillaries (cap). Fine, scat-
tered dots are mitochondria. Courtesy of E. Mugnaini.
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Cerebellum stores sensorimotor contingency between
vestibular signals and oculomotor response (VOR)
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Traditional random-access memory (RAM)

ADDRESS REGISTER WORD-IN REGISTER
20 bits 32 bits
XJooo --- o011 wilo1o0 --- 11 o]

N y U
m 000 000 0 0 0 1 0 0 1
S 000 0 0 1 0 11 1 111
= 000 010 0 100 010
O 000 01 1 1 010 110
- 000 100 0 000 11 1
S 000 1 0 1 0 0 0 1 100
d A ﬁ. C
8 ADDRESS MATRIX . CONTENTS MATRIX
— M addresses . M x U bits
U
8 11 1 100 0 010 000
~ 11 1 1 0 1 0 111 100
11 1 110 0 110 01 1
MI1 1 1 11 1 0 M1lo o o 000
select
Z lo1o0 --- 11 0}

WORD-OUT REGISTER
32 bits



Sparse, distributed memory (SDM)
(Kanerva, 1988)

ADDRESS REGISTER WORD-IN REGISTER
1,000 bits 1,000 bits
X[1to00 --- 101 wWilo10 --- 110]
l N d y l U
010 10 1 501 0 0 2-2 400
2 |1 0 1 0 0 1 444 1 o1 -1 —1 1 3-1
2 1o 10 0 1 1 550 0 1 1-3 11 1
S looo 10 1 447 1 |2 4 2 02 0
2 1111 00 1 493 0 101 1 31 -1
g 0 00 110 531 0 2 0-4 020
c A C
S | ADDRESS MATRIX . j . j CONTENTS MATRIX
?; M hard addresses . . M x U counters
o
3 111 000 480 0 1 3 -1 3.3 5
100 100 446 1 o1 1 -1 1 1-1
100 010 512 0 2 0-4 0 6-4
Mlo 1 1 01 1 4 ol Mlo o o 000

98
/ select l
Hamming distances N - N
g s e o o N 5 ;‘
|

Activations (d = 447) /
Sums l

-445
379
-201

Z o110 --- 110}

WORD-OUT REGISTER
1,000 bits
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fourth edition, Figure 42-7)



Cerebellum is not purely sensorimotor, but also stores
cognitive contingencies

cerebral cortex — cerebellum cerebellum — cerebral cortex (red)

Strick, Dum & Fiez (2009)



