
Index

Accept-and-hold circuit 51
Afterimage 96
Aleksander, I. ix, 196
Anterograde amnesia 143
Apparent motion illusion 95
Artificial Intelligence 1, 201
Artificial neural networks 4
Ashby, R. 4
Asimov, I. 198
Association

interference in 32
of vectors 17

Associative
evocation 17
function 17
learning 17
neural networks 17
neuron 19
neuron group 24
predictor 57
priming 105

Associator
bipolar binary 29
enhanced Hamming distance 30
enhanced simple binary 31
Hamming distance 30
linear 22
simple binary 26
with continuous values 28

Attention
auditory 99
inner 139, 174, 182
visual 86

Attention 139
Auditory

front-back ambiguity 110
motion detection 111
perception 98

scene 98
spectrum analysis 99

Baars, B. J. ix, 188, 189
Background information 138, 173, 174
Background knowledge 160
Bed-time story reading effect 189
Biederman, I. 71
Binocular distance estimation 93
Bregman, A. S. 98

Cartesian theater 10
Chalmers, D. J. 190
Change blindness 81
Chrisley, R. ix
Churchland, P. S. 22, 43
Classification 18, 35, 70
Clowes, R. ix
Cognition

computational 3
dynamical systems 4
neural network 4
quantum model 5

Cognitive architecture 6, 179
Cognitive functions 179
Cognitive science 2, 140
Communication 9, 160

theory 160
robot-human 156

Comparison, of patterns 80
Connectionism 4
Consciousness 185

contents of 185
the hard problem of 190

Context 69, 71, 91, 103, 138, 139, 160,
174

Corollary discharge 96, 192

Robot Brains: Circuits and Systems for Conscious Machines Pentti O. Haikonen
© 2007 John Wiley & Sons, Ltd

CO
PYRIG

HTED
 M

ATERIA
L



210 INDEX

Damasio, A. R. 149, 191
Davis, D. N. 149
Deduction

by exclusion 147
causal 146

Delayed learning 129
Dennett, D. C. ix, 188, 191
Direction sensing 111
Distributed signal representations 11
Dodd, W. 149
Dreams 144
Duch, W. ix
Dunmall, B. 196
Dynamical systems 4

Eccles, J. C. 5
Echoic memory 99, 105, 140,

162, 163
Efference 192
Efferent copy 192
Eliasmith 5
Emotional

decision-making 153
learning 180
significance 149, 150
soundtrack 150, 152, 157, 180

Emotions
facial expressions of 156
machine 149
the system reactions theory of

154
Everett, J. 193
Exclusive-OR interference 37
Exclusive-OR operation 42

Facial expressions 156
Fear 149, 155, 156
Feature detector 72
Feedback

control 117
neuron 73
neuron group 77
vector 77

Filter bank 99
Folk psychology 2
Formant 102
Fourier transform 99
Fovea 86, 122
Franklin, S. 3
Free will 2, 5, 194, 195
Functions

computable 42
noncomputable 42

Gallagher, S. 192
Gaze direction

control 122
and fovea 86
moving towards 129
and visual attention 86
and visual memory 87

Gelder van, T. J. 4
Gestalts 85, 90
Gibson, J. J. 69
Giurfa, M. 183
Global workspace 188, 189
Goldstein, E. B. 96
Goodman, R. 5
Grand, S. 5
Grandmother representation 11
Gregory, R. 69
Grounding of meaning 151, 159, 164,

165
Gutierrez, R. 149

Haggard, P. 192
Haikonen associative neuron 19
Haikonen cognitive architecture 180
Hameroff, S. R. 5
Hammer test 193
Hamming distance 30, 42
Haptic perception 82
Herbert, N. 5
Hidden Markow process 71
Hinton, G. E. 11
Holland, O. 5
Homunculus 10

Illusion, apparent motion 95
Illusory contours effect 90
Imagination 79, 145
Immaterial mind 185
Inflection 160
Information theory 9
Inner

attention 139, 174, 182
imagery 2, 166, 180, 196
life 180
map 182
models 90, 180
speech 2, 176, 180, 193, 196
world 180
world model 157

Intelligence
general 1
specific 1



INDEX 211

Inter-aural intensity difference 106
Inter-aural time difference 106
Interference

exclusive-OR 37
subset 27, 36

Interference in associators 32
Introspection 79, 181, 186, 191, 193
Introspective perception 76, 79

Johnson-Laird, P. 138

Kawamura, K. 5
Kinesthetic perception 81
Korsakoff’s syndrome 143

Language
in human communication 160
machine understanding of 159
multimodal model of 163
natural 2, 159

Learning
correlative Hebbian 39, 143
delayed 129
emotional 180
instant Hebbian 38
motor action sequences 128

LeDoux, J. 149
Linguistic description 160
Look-up table 43

MacDonald, J. W. 105
Machine

cognition 137
consciousness 185
emotions 149
perception 69
self-consciousness 191

Malsburg, Von der, C. 188, 196
Marchetti, G. 174
Marr, D. 71
Massimi, M. 188
Match condition 41
Match/mismatch detection 41
Match/mismatch/novelty 41
McClelland, J. L. 11
McCulloch, W. S. 4
McGurk effect 105
McGurk, H. 105
Meaning

associated 137, 160, 182
categorical 169
context 71
intrinsic 137, 182, 186, 190, 191

Meaning of words
horizontal grounding of 168
vertical grounding of 165

Memory(ies) 140
echoic 99, 105, 140, 162, 163
iconic 140
long-term 140, 142
short-term 140
skill 140
visual 87
working 140

Mental maps 113
Mental models 138, 144
Mind-body dualism 197
Mind-body problem 69, 186
Mirror neurons 162
Mismatch condition 41
Moore, B. C. J. 99
Morin, A. 193
Morton, H. ix
Motivation 149, 156
Motor action sequences 128
Motor control 117
Multimodal model of language 163
Multiple drafts theory 188

Nairne, J. S. 144
Natural language 2, 159
Neural networks

approach 4
artificial 4
associative 17

Neuron(s)
associative 19
feedback 73
Haikonen 19
McCulloch-Pitts 17
perceptron 18
models 17

Newell, A. 3
Noë, A. 69
Noncomputable functions 42
Nonconscious acts 187
Nonconscious perception 186
Nonconscious processes 188
Novelty condition 41

O’Regan, J. K. 69
Ostension 165

Pain 150, 151, 152, 154, 198
Pandemonium 70
Parallel-to-serial transformation 56



212 INDEX

Pattern recognition 18, 70, 138
Penrose, R. 5
Perception

auditory 98
haptic 82
kinesthetic 81
and recognition 70
single feature 72
of time 143
visual 84
with models 138

Perception/response feedback loop 72
Perceptron 18
Phoneme 54, 60, 103, 161
Physical symbol system 3
Pitch 102
Pitts, W. H. 4
Pixel map 85
Planning 145
Pleasure 150, 151, 152, 154,

198
Plutchik, R. 149
Port, R. F. 4
Prediction

first order 79
higher order 81

Predictive perception 79
Predictor, associative 57
Preprocessing

auditory 99
visual 85

Priming 74, 75, 76, 105
Pronouns 175
Proprioception 81
Pulse train signals 15

Qualia 190, 197
Quantum approach 5

Radvansky, G. 138, 173
Reactive actions 134, 135, 137
Reasoning 146
Recognition

by components 71
of object 89
of speech 102
of temporal sound pattern 101

Representation of
graded values 14
information 11
significance 14
words 161

Retina 84, 86, 91, 96, 138, 182

Robot
cognitive 134
liability of 198

Robotic arm 126
Rosenblatt, F. 18
Rosenfield, I. 144
Rumelhart, D. E. 11

Schachter, S. 149
Schneider, J. F. 193
Sejnowski, T. J. 22, 43
Self 144, 191, 192, 193, 194
Self-consciousness 191, 193
Self-evaluation 193
Self-image 83, 84, 193
Self-talk 193
Selfridge, O. G. 70
Sensorimotor coordination 117
Sensors 71
Sensory attention 137, 139, 155
Sentence comprehension 168
Sequences, timed 62, 63
Serial-to-parallel transformation 54
Shannon, C. E. 9, 160
Short-term memory 140
Siegrist, M. 193
Signal vectors 11
Significance

emotional 149, 150
representation of 14

Simon, H. A. 3
Singer, J. E. 149
Situation models 173
Sloman, A. ix, 3
Smith, L. B. 4
Soul 5, 197
Sound direction

detectors 105
perception 103

Sound pattern recognition 101
Spectrum analysis 99
Speech

acquisition 161
inner 2, 176, 180, 193, 196
recognition 102

Steels, L. 193
Structuralism 70
Subjective feel 190, 197
Subjective feeling 149, 150
Subset interference 27, 36
Synapse 19, 23, 52, 86, 183
Synaptic circuit 20
Synaptic weight 19, 20



INDEX 213

Syntax 10, 159, 160, 173
System reactions 149, 150, 154,

155, 180

Taylor, J. G. ix, 69, 173
Template matching 70
Thelen, E. 4
Thinking machine 197
Threshold functions 20
Time 143
Timed sequences 63
Timing circuits 61
Torrance, S. ix
Trehub, A. ix
Treisman, A. 71
Tsakiris, M. 192
Turing test 196
Turing, A. 3, 196

Understanding of language 159

Valiant, L. G. ix, 35
Value system 134, 150, 180, 198, 199

Visual 10, 84–100
attention 86
change detection 94
distance estimation 92
memory 87
motion detection 95
perception 84
preprocessing 85

Vowel 102

Wallace, R. 4
Waveform 99
Weight matrix 23
Wiio, O. 160
Will

free 194, 195
own 195

Willed actions 156
Winner-Takes-All circuit 49
Wundt, W. 70

Zombie 149, 187
Zwaan, R. 138, 160, 173




