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Woolley, P., 177
Wurtman, R. J., 294

Yajima, A., 268
Yerkes, R. M., 228
Young, E. D., 164
Young, R. A., 433
Yuille, A., 548

Zemon, V., 164
Zhang, G., 522
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abstraction, 4334
accessibilities, see cyclic modes
acetylcholine, 101
see also Ach synthesis
Ach synthesis, 293, 294-6, 300
fine-tuned control system, 300
actin, 185, 186
active forgetting, 15-16, 228
activity, 142, 143-5
cortical neurones, 135, 136, 137, 138
variation, 510-11
afferent axons, see axons
afferent process, see dendrites
AID, 268, 272, 274, 284
allosteric enzyme model, 75-6, 77-8
Alopex process
application of, 442
functioning of system, 445-6
model assumptions, 434-5
neural circuitry, 443—4
optimization problems, 434, 435-7
results of computer simulations, 446-51
sequencing of patterns, 446
structure of system, 444-5
visual receptive fields, 435-7
alpha frequency, 524-5
Alzheimer’s disease, 2934
AMP, 268, 272, 274
amphibians
mathematical model of retina, 455-7
retina ganglion cell model, 457-61
tectum opticum: simple summatory
model, 461—4; summation and lateral
inhibition, 464-7
visual recognition in, 455-68
AND-OR analogue, 210-20
computer simulation, 216-17, 218

elements: connection between, 215;
functions of, 212-14; individuality of,
216
learning principle, 215-16, 219-20
model structure, 211-16
weighting factors, 213-14
annealing, simulated, 436, 448, 527
aplysia, 2
ascaris lumbricoides, 152, 161
assembly hypothesis, 202
association fibres, 126, 130
associative memory, 320-2, 339, 408, 409
ataxic performance, 54
attention
intensity of, 228
searchlight, 443
auditory system
3-D application, 140-6
activity of neurones, 142, /143-5
association fibres, 126, 130
mathematical model of, 131-6
midbrain nuclei, 129
spatial location of sound, 141-2
structure of, 124-31
tonotopic mapping, 126, 130
see also cochlea
autism
coherence and, 177-8
fever effect, 177
autocatalysis, 75, 76-7, 78
automata
cellular, 260-7: additive, 263-6; data
processing abilities, 249-59; inverse
problem, 266; notation, 262-3; see
also neurons, logical
competing: machine architecture,
251-2; population dynamics, 252-3;

557
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automata: competing—continued
results, 253-7; translation invariance,
255-7
random complex, 240-8
average impulse density, see AID
average membrane potential, see AMP
axons, 14, 165
afferent, 14, 16
distribution, 132, 133

Basket-Stellate-Purkinje networks, 269,
276-82
see also Purkinje cells
bicuculin, 7, 10
biological intelligence
applications, 521-5: alpha frequency,
524-5; patterned information
processing, 521-2; statistical analysis,
521; to C3, 525-30; wave
propagation, 524-5
meson exchange, 515
physiology of neocortex, 514-16
theory: macroscopic regions, 518-21;
mesoscopic domains, 515, 517-18;
microscopic neurons, 516-17
boredom, 83
brain structure, see structure of brain
Brain Research, 33
brain theory
brain as computer, 44-5
reductionalist, 45-6
see also neuronal networks: tensor
network theory and individual theories
brain waves, 13-14
brainwashing, 347, 467
burst patterns, 204

C3
application of BI to, 525-30
combat simulations, 528-9
statistical decision making, 529-30
cable theory of dendrites, 149-52
caenorhabditis elegans
models for locomotion, 154, 155-6
motor nervous system of, 152-61
simulation, 156-61: forward motion
network, 156-7
cellular architecture, 251-2
cellular automata, see automata, cellular
central nervous system, see CNS
cerebellar circuitry
employing rhythmic oscillation, 269~72
feedback system GR-GO network, 269,
271-6
feedforward system, BA-ST-PU
network, 269, 276-82

modifiable synapses and neural cells,
269-71
total behaviour of, 283-5
cerebellar, cortex, see cortex, cerebellar
cerebellum, 268-9
adaptive linear filter model, 269
add-on-type network, 52, 54
frog, 372, 373
CF, see climbing fibre
chaotic activity
biological significance, 369-70
non-linear networks, 357-71:
continuous-time model, 35863
quasirandom nets, 363-9
cholinergic system, activity in, see TRC
hypothesis
climbing fibre, 372
clipping model, 226
CNS
hyperspaces defined, 61, 62, 634
immune system and 74-87: see also
hysteresis
structure of, see structure of brain
coarse-graining, 515
cochlea, 124
cross-section of, 127
neural response in, 128
neurons in, see neurons
see also auditory system
cognition
imagery and abstraction, 4334
reafference and, 432-3
see also Alopex process
coherence, 164-88
autism and, 177-8
computer model, 171-6
memory and, 178-82
pinch-out, 174, 175-6, 178, 182-3
columnar organizing principle, 189
in layered self-adaptive network, 416-31
mini, macro and mesocolumn, 517-18
see also feature-analyzing cells: trion
model
command, see C3
communications, see C3
compensation theory, see synaptogenesis
computer-aided design, 495-503
computers, neural, 55, 5960, 85-6
conditioning
apetitive, 406
backward, 409, 410
classical, 164
first-order, 406, 409
forward, 409, 410
Pavlovian, 406, 407
second-order, 406
see also learning
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conductance, 378, 382
leak c., see membrane resistivity
membrane, 382, 388-9, 396
synaptic, 159
transmembrane, 158
configuration space, 242
Connection Machine, 477
connective strength, 135, 138, 139
memory and, 257
non-zero-couplings, 327-39: bounded
by unity, 336-9; unit magnitudes,
329-36
connectivity, 134, 135, 241, 305-6
directed, 12
feedback, 12, 17
in Josin’s system, 545-7, 548
input, 17
memory and, 223, 228
quasirandom network, 364
translation invariance and, 2567
continuous-time model, 363
control, see C3
convergence, 80-1
cooperativity, synaptic, 382
correlation analysis, 168-9
coefficient techniques, 61, 64-8
coefficients as metric tensor, 61-9
texture discrimination, 490, 491, 492
cortex, 167
auditory, see auditory system
cerebellar, 269: neural cells in 270-1;
Purkinje cell structure, 372-83
connectivity, see connectivity
cortical neurons, 123-4, 125 electrical
behaviour, 384—404; inhibitory
neurones, /33; neural layers in,
121-4; neuron activity, 135, 136, 137,
138; see also pyramidal cells
dynamics and iterated maps, 137-40
functional areas of, 122
LCM model, 131, 132
variations in structure, 124
visual, 169-71, 172, 490, 491, 492
cost function, 437, 438, 514, 527
Crick-Mitchison theory, 184
cross-correlation analysis, 64-8, 189
see also correlation analysis
current clamp, 3867, 389, 398
currents
muscarinic potassium, 387
Nat, see sodium currents
cyclic modes
accessibilities of cycles, 340-1
associative memories, 320-2, 339
cycle length, 340, 353
distance between accessible cycles,
340-1

in randomly assembled nets, 326-9:
neuronal thresholds, 328, 329-39;
stability, 326-7

neurobiological relevance, 322-6

stability, 316, 342

subcycling, 354

synchronous finite-state model:
autonomous motions, 320-2;
specifications, 317-20

transition to, 345-56: cutting
prescription and, 351-5; rapid, 347-8;
simple architecture and, 348-51

see also rhythmic oscillations

cytoplasm, resistance of, 158

data-banks, mapping body coordinates, 55
delay, synaptic, see synapses, delays
dendrites, 123, 165
cable theory of, 149-52
diameter of, 158
distribution, 132, 133
membrane properties, 382:
conductance, 382, 388-9, 396
passive cable properties, 26-8
structure, Purkinje cells, 372-83
see also dendritic spine clusters
dendritic spine clusters
excitable spines, 32-40: different
synaptic inputs, 35-6, 37, 38-9; distal
branches, 35, 36, 39-40; firing
contingencies, 37, 39; head
membrane, 32-3; nonlinear stem
resistance, 33, 34
idealized, 27, 28
nonlinear synaptic processing, 2643
spine stem resistance, 28-30: nonlinear
dependence on, 33, 34; Ohm’s law,
30, 31; synaptic efficacy and, 30-2
see also dendrites
discrete models
cyclic modes in, see cyclic modes
see also automata, cellular
distances
Hamming, 63, 325, 326, 340-1
in neural network, 105-11: fringe
effects, 110-11; plateaus, 111
interval histograms, 481, 482
dopamine, 504
dreaming state, 184
driven transmitter-recycling model, 296-7
dynamic behaviour, see TRC hypothesis

early vision, 432

EEG, 516
activity, 305
brain structure and, 304, 305-12
gross activity, 306
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EEG—continued
model, 305-12: correlation with MEG
data, 307
spindling, 307
efferent process, see axons
eigenfunctions, 521-2
eigenmannia virescens, 165
electrical behaviour, 384404
electroencephalogram, see EEG
electronic neural networks, 148-63
chemical synapses, 151
construction of, 152
electrical synapses, 152
forward locomotion network, 156-7
motor nervous system of C. elegans,
152-61
nerve processes, 150-1
parameter choice, 158
simulation, 15661
synaptic conductance, 159
transmembrane conductance, 158-9
electrophysiology, single cell, 60
embedding, 51, 234
EMG-motor unit interpretation, 56-9
enzymes
allosteric enzyme model, 756, 77-8
kinase, 76-8
phosphatase, 76, 77
phosphorylating, 77
see also allosteric enzyme model
epilepsy, 293, 308
error corrections, see learning, by error
corrections
evoked potentials, 13
evolutionary tinkering, 251
excitable dendritic spine clusters: excitable
spines, see dendritic spine clusters
experience
neural network evolution with, 1-11
see also learning
eye movements, 492-3

feature-analyzing cells, 416-31
connection with physical systems, 427-9
constrained optimal interference, 429-30
energy formulation, 427
globally near-optimal states, 427-8
Hebb rule and, 429-30
modular self-adaptive network, 417-18
orientation columns, 424-7
orientation-selective, 421-3
spatial-opponent cells, 418~21
spin lattices, 427-8

feedback, 252
connectivities, 12, 17
global scalar, 434

in GR-GO network, 269, 284, 285, 286:
learning process, 271-2; period
locking process, 272-6

internal connections, 14

morphognetic models, 496, 500

network structure, 17

pathways, 433

relaxation of activity due to, 17

feedforward system, BA-ST-PU network,
269, 276-82, 284, 287
filtering rhythmic oscillation, 277-9
suppression of large input, 276-7
fibre, see climbing; mossy; and parallel
fibre
firing, 304-5

coherence, see coherence

correlated, 180

excitable spine clusters, 37, 39

in trion model, 204

Na* only repetitive, 393, 394

synchronous, 317-26

FNS, 58
forgetting, 228-9

active, 15-16, 228

interference effects: proactive, 229;
retroactive, 228

see also learning: memory

functional neuromuscular stimulation, see
FNS
functionality, 545-7, 548

GABA, 499

GABG interneuron, 505

gating particles, 3856

genetic algorithms, 251-2

granular cells (GrCs), 372, 376, 378
learned pools, 374

Granule-Golgi network, 269, 271-6

Gross-Neveu model, 326

Hamming distances, 63, 325, 326, 340-1
head stabilization, 47, 49, 52-3, 52, 53, 56
Hebb’s rule, 15, 232
feature-analyzing cells and, 429-30
hippocampus, 2, 172, 505
as comparator, 101
histograms, interval, 481
Hodgkin and Huxley model, 385
holographic processes, 179
Hopfield’s model, see Hopfield in name
index
Hubel-Wiesel cells, 2, 3
hysteresis
allosteric enzyme model, 75-6
boring and interesting experiences, 83
convergence, 80-1
familiar and unfamiliar, 84
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Hebb theory of learning, 84, 85
Lisman model, 76~7, 78
Miller-Kennedy model, 77-8
network dynamics, 78-9
neurons with, 74-87

pain and joy, 82-3

teaching, 79-80

imagery, 4334
immune system, CNS and, see hysteresis
impulse frequency, 14-15
information
capacity, Purkinje cells, 376-8
perilous, 190
inhibition, 7, 8, 9, 408
lateral in amphibian tectum cells, 465-7
long-term, 496
see also thresholds
input lines, see axons, afferent
input signals, see signals
interference
constrained optimal, 429-30
effects, see forgetting
introspective trap, 434
Ising models, 326
Ising-spin system analogy, 191-2
iterated maps, see mapping

Josin’s computational system, 53449
biological relevance, 547-8
connectivity and functionality, 545-7,

548
hierarchical net, 542-5
mathematical proof, 53945
results, 53945
training patterns, 538, 539, 540-3
joy, interpretation of, 82-3

Kauffman’s model
comparison with spin glasses, 240-8
partitioning of configuration space,
242-3
results, 243-7
kinesiology, 56-9

late vision, see Alopex process
lateral geniculate nucleus, 170, 432
dorsal, 433, 437-8, 445
learning and, 3, 8-10
synapses of, 3
lateral inhibition, see inhibition
LCM model, 131, 132
leak conductance, see membrane resistivity
learning, 15
acquisition of new patterns, 223—4
additive learning rule, 239
basic model for formulation, 221-4

by error corrections: in spin glass
models, 232-9; learning rule, 233-5;
of random patterns, 235-6; retrieval
of noisy patterns, 236-7
efficacies, 90-5, 99
experimental psychology and, 227-9
from birth capabilities, 249
Hebbian, 84, 85, 180, 232
in AND-OR analogue, 215-16, 219-20
marginalist scheme, 226-7
memorization threshold, 2214
models of, 84, 85
nature and nurture, 250, 254, 257
olfaction and, 406-9
parameters, 91
process on Purkinje cells, 279-82
recognition tasks, 227-9
reinforcement, 229, 254
stimulus response behaviour, 79-80
task-bound, 249
ultrametric structure, 250
with bounded synaptic efficacies, 225
see also conditioning; experience;
forgetting; memories; training
algorithms
LGN, see lateral geniculate nucleus
Limax maximus, 406-7, 413-14
linguistic competence, 250
Lipkin model, 326
Lisman model, 75, 76-7, 78
local emphasis, 348-51
locomotion, in nematodes, 154, 155-6
long-term memory, see memory, long-term
Lyapunov exponents, 366-7

machine architecture, cellular, 251-2
magnetoencephalography, see MEG
mapping
body coordinates, 55
iterated function maps, 137-40
optimal, 6
purpose of, 23
seif-organizing feature maps, 12-25,
18-21: bubbles of activity, 20, 21;
feeler mechanism, 23; Mexican hat
function, 19, 20; simulations, 21-2
tonotopic, 126, 130, 141
see also models
Marburg multielectrode technique, 490
Markov process, 21
medial geniculate nucleus (MGN), 131
MEG, 131, 304, 516
EEG correlation with, 307
SQUID, 304, 307-12
membrane
conductance, 382, 388-9
resistivity, 388-9, 396
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memory nature and nurture, 250, 254, 257

Alzheimer’s disease and, 2934
associative, 3202, 339, 408, 409
coding of sensory information, 18
coherence and, 178-82
connectivity and, 228
content addressable, 233, 236
experience and, 1-11
long-term, 99-101: biological
intelligence and, 514; stored
eigenfunction, 521-2
memorization threshold, 2214
models of, 88-103: equations of
motions, 88-90; general framework,
96-7; learning processes, 90~-5;
long-term, 99-101; short-term, 97-9
primacy effect, 229
recency effect, 228
serial position effect, 228
short-term, 97-9, 227-9: biclogical
intelligence and, 514; capacity, 522-4;
connection strengths, 257; search
eigenfunction, 521; span, 228
storage: and retrieval, 18; capability,
232, 234, 235
time delays, 223
see also forgetting; learning
mesoscopic domains, 515, 517-18
Mexican-hat functions, 19, 20, 421-2, 429,
456
MF, see mossy fibre
MGN, see medial geniculate nucleus
(MGN)
Micharlis—-Menten kinetics, 77
microelectrode data, 201-6
microscopic theory, see Josin’s
computational system
Miller-Kennedy model, 77-8
models, see mapping; neural networks and
individual models
monocular deprivation, 7-10
Moore-Penrose generalized inverse, 49,
51, 56, 58, 68, 69
morphogenetic models, 495-503
feedback process, 496, 500
logical neurons: closed circuits of,
499-502; network of, 496-9
mossy fibre, 374, 377
motivation, 228
motor systems, see sensorimotor systems
muscles
muscle-space, 58
overcomplete musculature, 56, 57, 58
stimulation, 56-9
myelination, 169
myosin, 185, 186

nematodes
locomotion in, 154, 155-6
motor nervous system of, 152
see also caenorhabditis elegans
neocortex, 167
as pattern-processing computer, 525
physiology, see biological intelligence
nerve processes, 150-1
nets, see neural networks
networks, see brain theory; neural
networks; tensor network theory
neural cells
activity of, 14
bilobed and trilobed, 422, 423, 426
feature-analyzing, see feature-analyzing
cells
in cerebellar cortex, 269-71
orientation-selective, 421-3
spatial-opponent, 418-21
neural networks, 305
add-on-type, 52, 54
and computing, 85-6
AND-OR analogue, see AND-OR
analogue
chaotic activity, see chaotic activity
coherence in, see coherence
computing by, 59-60
cycling, see cyclic modes
electronic, see electronic neural
networks
evolution with experience, 1-11
immune system comparisons, see
hysteresis
layered: feature-analyzing cells in, see
feature-analyzing cells of sensory
complex, 11947
see also cortex, neural layers in
longer term behaviour, 1
matrices, 49
microscopic theory, see Josin’s
computational system
modifiable, 1: pattern recognition with,
467-78
olfaction and, see olfaction
pain and joy interpretation, 82-3
pattern recognition, see training
algorithms
quasirandom, see quasirandom networks
randomly connected, see Kauffman’s
model; quasirandom networks
realism required, 13-16
relaxation in, 1, 17
short-term behaviour, 1
solid state physics applied to, 12-13
stability, 362
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structure and function of, 47, 49-54
travelling salesman problem, 85
unstructured and structured, 111-15
weakly interacting netlets, 114
see also learning; mapping; memory;
synapses; tensor network theory
neural throng, 519
neurobiology, cyclic models and, 322-6
neurobotics, 55, 59
neurocratic model, 155
neuromuscular junctions, see NMJ
neuronal networks, see neural networks
neuronal threshold
adjustable, 328, 336-9
normal, 328, 329-36
neurones, see neurons
neurons, 123, 165
cochlear, 27
cortical, see cortex, cortical neurons
electronic, see electrotonic neural
networks
feature sensitive units, 15
firing, synchronous, 317-26
input—output behaviour, 2
learning, 3-4, 5
logical, 496-9: closed circuits of, 499-502
microscopic, 516-17
pacemaker, 169, 183, 184
threshold, quasirandom networks of,
316-44
neurophilosophy, 456
neurotransmitters, 167
Newton—Raphson method, 365
NMDA receptors, 10
NM]J, 150, 160-1
as stretch receptors, 156
node of Ranvier, 390
non-NMDA receptors, 10
non-zero couplings, 327-9
nurture, see nature and nurture

occular dominance, 10
binocular deprivation, 10
monocular deprivation, 7-10
selectivity and, 7
occulomotor mechanism, 492-3
odour stimulus, see olfaction
ohmic resistance, 152
spine stem resistance and, 30, 37
olfaction, 405-15
analytic view, 411-12
learning, 406-9
Limax maximus, 406-7, 413-14
mixture distinction, 413-14
weak signal recognition, 410-11

optimization
Alopex algorithms, 434, 435-7
visual perception as, 43744
organ of Corti, 124, 127
oscillations, rhythmic, see cerebellar
circuitry; cyclic modes; rhythmic
oscillations
output signals, see signals
overcomplete musculature, 56, 57, 58

pacemaker neurons, 169, 183, 184
pain, interpretation of, 82-3
Palimsest schemes, 225-7
bounded synaptic efficacies, 225
marginalist scheme, 226-7
parallel fibre, 372
pattern recognition
biological intelligence and, 521-2
neocortex as computer, 525
texture, 479-94
see also training algorithms
perceptron, 268
periodic locking process, 272-6
periodic oscillations, see cyclic modes;
rhythmic oscillations
PF, see paraliel fibre
phase locking, 297
see also periodic locking
phoneme maps, 21, 22
physiology
electro, single cell, 60
multi-unit, 61-9
of neocortex, see biological intelligence
picrotoxin, 505
pinch-out, 174, 175-6, 178, 182-3
polarization parameters, 91, 95
post synaptic activity, see signals, output
post synaptic variable, 4
potentials, evoked, 13
presynaptic activity, see signals, input
primacy effect, 229
prolactin levels, 504-12
activity variation, 510-11
dopamine, 504
hippocampus and, 505
inhibiting factor (PIF), 504
model, 507-10
notation, 506-7
picrotoxin, 505
releasing factor (PRF), 504
serotonin, 504-5
proteins, 185, 186
pseudopregnancy, prolactin levels, see
prolactin levels
psychology, experimental, neural
networks and, 227-9
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Purkinje cells, 271, 278
dendrite structure, 372-83: information
capacity, 376-8; RECORD and
RECALL, 376
learning process on, 279-82
membrane resistivity, 382, 396
see also Basket-Stellate—Purkinje
networks
pyramidal cells, 384404, 476
approximation of cell, 387
current clamp, 386-7, 389
hippocampal, 384-404
membrane resistivity, 382, 388-9, 396
model algorithm, 402-3
model data base, 386-7
modeling strategy, 388-9
Na* currents, 389-98, 399-401
single action potential, 399
voltage clamp, 386-7, 389

quasirandom networks, 104-18
chaotic activity, see chaotic activity
cyclic modes in, 316-44: see also cyclic
modes
distances in, 105-11
quenched model, 241

random networks, see quasirandom
networks
reafferent simulation
cognition and, 432-3
see also Alopex process
recency effect, 228
receptors
NMDA, 10
non-NMDA, 10
recognition tasks, 23, 227-8
rectification, 392, 393, 396-8
rehabilitation medicine, 56-9
reinforcement, 229, 254
relaxation
approximation, 19-20
in neural circuits, 17
of activity due to feedback, 17
resistance, 30, 37, 152
membrane, see membrane resistivity of
cytoplasm in nerve cells, 158
retina, of amphibians, see amphibians
reverberation, 323—4, 347
rhythmic oscillations, 269-72, 362, 498
hierarchical chemical oscillators, 295
synaptic transmission and, see TRC
hypothesis
see also cerebellar circuitry; cyclic modes

scylla, 158
self-organizing feature maps, see mapping

sensorimotor systems, 54-5
serial position effect, 228
serotonin, 504-5
short-term memory, see memory,
short-term
signals
impulse frequency, 14-15
in neural cell, 14
input, 14, 15
intensity, 14
output, 15
transfer function, 14
simulated annealing, 436, 448, 527
single-cell electrophysiology, 60
six-code theory, 434
smell, see olfaction
sodium currents, 389-98, 399—401
estimating parameters, 389-96
functional role of, 399-401
in hippocampal pyramidal cells, 388,
389401
Na* current kinetics determination,
395-6
Na™ only repetitive firing, 393, 394
Na* only spike, 390, 391, 392, 396-8
TTX sensitive inward-rectification, 392,
393, 396-8
solid state physics, 12-13
sound, see auditory system
spin glass models, 167, 184
error corrections in, 232-9
Kauffman’s model and, 240-8
spin lattices, 427-8
spin variables, 221-2
spine stem resistance: spines, excitable,
see dendritic spine clusters
SQUID, 304, 307-12
stability, 316, 326-7, 342, 362
startle response, 446
statistical analysis, 521
C3 statistical decision making, 529-30
stimuli, weak and strong, 83
storage capability, 232, 234, 235
Strategic Defense Initiative (SDI)
Program, 513-14
stretch receptors, 156
structure of brain
functions and, 303-15
theoretical methods: EEG model,
305-12; neural net model, 305; unit
properties, 304-5
substrate inhibition, see allosteric enzyme
model
Superconducting Quantum Interference
Device, see SQUID
synapses, 165-6
chemical, 151
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conductive, 159

delays, 167, 169, 178, 305: autism and,
177-8

efficacies, 95, 97, 98, 99, 222: averaged
cumulant of, 226-7; bounded, 225;
spine stem resistance and, 30-2

electrical, 152

experience and, 1-11

inhibitory, 7, 8, 9

inputs to excitable spines, 35-6, 37, 38-9

LGN cortical, 3, 8-10

modifiable, 269-71, 272

modification rules, 3-5, 409, 499

optimal mapping, 6

Purkinje cells, 378-9, 382: cooperativity,
382

synaptic dynamics, 88-90

synaptic strength, 270

synaptic thresholds, 270

time lag, 410

transmission, cholinergic, see TRC
hypothesis

synaptogenesis

compensation theory of, 496, 498, 499,
500
see also morphognetic models

synchronous finite-state model, 317-26
synthetic view, 411, 413

teaching, 79-80
tectum opticum, see amphibians
tensor network theory, 44-73
brain as computer, 44-5
computerized maps of body-coordinates,
55
computing by neuronal networks, 59-60
correlation coefficients as metric tensor,
61-9
EMG motor unit interpretation, 56-9
functional CNS hyperspace geometry,
61-9
functional muscle stimulation, 56-9
general theory of neuronal networks,
47, 49-54
multi-unit physiology, 61-9
neurobotics, 55, 59
neurophilosophy, 45-6
reductionist brain theory, 45-6
rehabilitation medicine and kinesiology,
56-9
sensorimotor systems, 54-5
single-cell electrophysiology, 60
tensor modules, 52, 53
tensors: covariant embedding, 51;
fundamental, 69; metric, 69;
projective, 51; transformation, 46, 51

tensor transformations, see tensor network
theory
tetrodotoxin sensitive inward rectification,
392, 393
texture, 479-94
correlated activity, 490, 491, 492
dot textures, 482
experiments, 481-90
line textures, 480, 482
model, 480-1
neurophysical plausibility, 490-2
occulomotor mechanism, 492-3
spatial distribution of intervals, 482
via internal histograms, 481
via temporal correlations, 479-80
thalamocortical relays, 445
thresholds, 413
adjustable, 328, 336-9
logic model, 319
normal, 328, 329-36
synaptic, 270
see also inhibition
timing of impulse, see coherence
tonotopic mapping, 126, 130, 141
training algorithms, 467-78
computer applications, 477
elements of, 471-2
experience with, 472-3
physical limitations to, 467-71
trained network evaluation, 473-6
training patterns, 538, 539, 540-3
transfer function, 14
transformations, tensor, see tensor
network theory
transitions, see cyclic modes, transition to
translation invariance, 255-7
transmembrane conductance, 158
transmitters, see driven transmitter-
recycling model: synapses;
transmission: TRC hypothesis
travelling salesman problem (TSP), 85
TRC hypothesis, 293-302
Ach synthesis, 293, 294-6, 300
driven transmitter-recycling model,
296-7
neurochemical background, 294, 295,
296
results, 297-9
triggering frequency, 14
trion model, 189-209
analysis of multi-microelectrode data,
201-6
firing levels, 204
Monte-Carlo simulations, 194-5,
196-200, 201
spatial and temporal dependence, 201-2
TSP, see travelling salesman problem
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More information
566 Subject index
TTX sensitive inward rectification, 392, receptive fields, 435-7
393, 396-8 texture description, see texture
see also Alopex process: visual cortex
unified-code model, 434 visual cortex, 169-71, 172
monocular deprivation, 7-10
vesicles, 167 of cat, 490, 491, 492
vestibulo-collic reflex, 47, 48, 50, 52, 53 response characteristics, 2-3
vision voltage clamp, 3867, 389
early, 432
hierarchic model of, 4446 wave propagation, 524-5
in amphibians, see amphibians weak signal recognition, 410-11
late, see Alopex process weight vectors, 15
occulomotor mechanism, 492-3
perception as optimization process, Yerkes and Dodson law, 228
437-44
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