Index

Abdelrazzaq, F. B., 223
Abeles, M., 59, 378
Aboitiz, F., 286
Acetylcholinesterase (AChE), 197
Acoustics, 4-7
Action potentials. See Synapses
Active pixel sensor (APS) arrays, 307, 352-354
Adaptive Solutions network, 378, 380
Adhesion
CAMs and, 180, 221-225
decapeptide and, 235
electrode coatings and, 221-233
microelectrode array/electrode coupling and,
186188
RGDS and, 235
strength of, 181-182
surface preparation and, 178181
Age-related macular degeneration (AMD), 16, 19,
23, 29-30
Agnew, W. F., 15
Ahmed, B., 281
Aiple, F., 43-44
Aizawa, M., 206
Alataris, K., 249
Albus, K., 55
Aleksandrovsky, B., 279, 284, 286, 291, 381
Alfred E. Mann Institute for Biomedical
Engineering, vii
Algorithms, 37-38, 278
dynamic learning, 250, 252
fast Fourier transforms, 362
intelligent signal processing, 369-382
K-Means, 169-170
K Nearest Neighbor (KNN), 170
multichip modules and, 309-311
query processing, 168—170
shuffling, 46
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
Allen, J. F., 164, 165
Alzheimer’s disease, 241, 290
Amacrine cells, 16

Amaral, D. G., 244

Ambros-Ingerson, J., 279, 283-284, 291

Amnesia, 92

Amyotrophic lateral sclerosis (ALS), 335

An, Xin, 335-368, 385

Analog-digital design, 243, 252-256
dynamic synapse network, 261-263
high-density hippocampal processor, 259-261
multichip modules and, 323-326 (see also

Multichip modules)

second-order nonlinear models, 257-259

Analogical approach, 129-130

Analog-to-digital converters, 358

Anandamide, 199

Andersen, P., 244

Anderson, B., 377-378

Anderson, C. M., 234

Anderson, D. J., 28

AND gates, 261

Andraka, R., 362

Angel dust, 217

Anterior neocortex, 286

Anton, P. S., 212, 291

Aplysia, 180

Application-specific integrated circuit (ASIC),

340-341

Arbib, M. A., 328

Arginine, 235

Arieli, A., 59

Arm system, 336-338, 358-359, 362-365

Arrhythmic bursting, 281-282

Artificial neural networks
conventional, 249-250
defined, 131
dynamic synapse, 250-252, 261-263
hierarchical representation and, 133-136
high-precision computation and, 277-291
hippocampus and, 249-257, 261-263
intelligent signal processing and, 369382
mathematical modeling of, 129-157
speech recognition and, 252-257

Aschner, M., 234



390

Asher, R. A., 234
Aslam, M., 223

Associative data processors (ADPs), 380, 382n5

Astrocytes, 235

Attachment methods, 28-29

Auditory system, 277, 335
cochlear implants and, 4-7
frequency filters and, 82-84
functional modules and, 86

inferior colliculus and, 71-73, 78-81, 8388

interaural level difference and, 78, 84
intrinsic properties and, 74-76
lateral lemniscus and, 82-84
lateral superior olive and, 76-78, 84
memory and, 245
multicomponent loops and, 86, 88
neural structures and, 6988
temporal precision and, 74-76
thalamocortical circuits and, 280
ventral nucleus and, 82-84
Autoclaves, 189
Automated target recognition, 342
Ay, Suat, 335-368, 385

Bailey, C. H., 180

Bailey, J., 376, 377

Bak, M., 8, 62

Bal, T., 281

Bandpass filters, 7

Bandwidth, 166, 312, 377

Banker, G. A., 183, 209

Bar, M., 310

Barbastathis, G., 345

Barinaga, M., 335

Barlow, H. B., 212

Barto, A. G., 142, 373

Basal ganglia, 286-290

Bassett, J. L., 146, 245

Baudry, Michel, 221-238, 249-250, 385

Bayesian networks, 279, 371, 382n6

Beebe, X., 28

Beeman, D., 130, 210

Bell, A.J., 113

BeMent, S. L., 28

Benabid, A., 335

Bender, D. B., 281

Benedetti, A., 340, 342

Bengtsson, L., 377

Benson, D. L., 218

Benveniste, E. N., 223, 234-235

Benvenuto, J., 284, 291

Berger, Theodore W., 307, 373, 385
biotic/abiotic interfaces and, 221-238
hippocampal memory and, 241-275
mathematical modeling and, 129-157
mind-reading and, 101

Berkun, A., 362

Bernard, A., 206

Index

Berson, S., 163-164
Best-match processing, 380381
Bicuculline (BIC), 199
Biederman, I., 305, 310
Biocompatibility, 242243
glial cells and, 221-227, 234-235
inflammatory response and, 221-227, 234-235
interface requirements and, 221-227
intraocular retinal prosthesis and, 21, 23, 25-30
long-term viability and, 233-235, 268-270
neuron/silicon interfaces and, 222-227, 263-270
Biological computing models, 371-375
Biomimetics, vii-ix. See also Prosthetics
functional interactions and, 133-134
hippocampal memory and, 241-272 (see also
Hippocampus)
mathematical modeling and, 129-157
structural discontinuities and, 135-136
three-dimensional representations and, 136142
Bionic Technologies LLC, 45
BIONS (bionic neurons), 11-12, 28, 359-360
Biosensors, 196-200
Biphasic pulses, 35-37
Bipolar cells, 16
Birds, 278
Bishop, P., 45
Bit error rate (BER), 354
Blasdel, G. G., 43, 59
Blindness, 7-10
intraocular retinal prosthesis and, 15-38
Bodian, D., 182
Boehringer, 180
Bosshard, H. R., 206
Boundary transformations, 369
Bower, J. M., 130, 210
Bragg effect, 345
Brain
biocompatibility and, 242-243 (see also
Biocompatibility)
Brodmann areas, 8
cats and, 43-63
cerebellum, 85, 142145, 154
conscious recollection and, 92-98
cortex and, 43 (see also Cortex)
duration tuning and, 78-81
frequency filters and, 82-84
functional modules and, 86
high-precision computation and, 277-291
hippocampus, 74, 92—-107 (see also Hippocampus)
inferior colliculus, 71-73, 83-88
intraocular retinal prosthesis and, 17-18
lateral lemniscus, 82—84
lateral superior olive, 7678, 84
memory and, 92-107, 241-272 (see also Memory)
mind reading and, 91-108
molecules of, 70-73
multicomponent loops and, 86, 88
neuromuscular reanimation and, 10-12



Index

neurons and, 74-81 (see also Neurons)
parts structure of, 6988

rats and, 92-105, 114-117, 206, 244, 277-278
reconfigurable processing and, 335-366 (see also

Reconfigurable processing)
striatal complex, 286-291
strokes and, 335
superior colliculus, 85
thalamocortical circuits, 280-286, 290-291
ventral nucleus, 8284
visual prosthetics and, 7-10

Braitenberg, V., 281, 377-378

Branch, D. W., 223

Brand, A., 79

Branner, A., 61

Brew, H. M., 76

Brindley, Giles, 8, 61-62

Brinton, R. D., 235

Brix, K. A., 199

Broadcast hierarchy, 377-378

Broc, S., 162

Brodmann areas, 8

Brown, M. A., 199

Brown, M. W., 98, 100
Brown, S. D., 341

Brown, W. J., 27

Brucher, F., 279, 289

Brummer, S. B., 26

Bullara, L. A., 27

Bunsey, M., 95, 97

Bunyk, P., 162

Burr, G. W., 354

Burst rates
CV networks and, 193-196
extracellular recording and, 189-196
glial control and, 181-186
sleep and, 281-282
toxicology and, 196-200

Burwell, R. D., 93

Buse, K., 347

Bussey, T. J., 95

Butane, 180

CAl pathway, 265-267
CA3 pathway, 265-267
Calbindin, 281
Calcium, 217
California Institute of Technology, 376
Cameron, T., 11
Carpenter, A. F., 113
Carrasco, R., 169
Cartland, R. F., 317, 319
Casseday, J. H., 72-73, 78-79, 82, 85, 95
Castro-Alamancos, M., 281-282
Cats
cortex architecture of, 58—59
moving bar tasks and, 56-60
optical imaging and, 43-63

391

visuotopic organization and, 55-56
Cell adhesion molecules (CAMs), 180, 221-225,
232-233
Cell-cell communication. See also Synapses
GABAergic neurons and, 218
glutamate and, 217-218
hippocampus and, 206
modeling of, 210-218
neuronal circuit patterns and, 208-210
transducers and, 205-206
Cell cultures
adhesion and, 178-182, 186188, 221-235
constituents of, 182184
extracellular recording and, 189-196
glial control and, 181-186
methodology for, 178
microelectrode array/electrode coupling and,
186-188
network generation and, 177-186
neuronal circuit patterning and, 208-210
pH fluctuations and, 182
spiking and, 178
surface modification techniques and, 206-207
surface preparation and, 178181
test-beds for, 205-208
three-dimensional structure of, 178
transducers and, 205-206
Cellular neural network (CNN) structure, 261, 316
Central nervous system (CNS). See also
Information processing; Neurons
cell cultures and, 177-186
cochlear implants and, 4-7
drug development and, 196-200
intracentral, 335-336
intraocular retinal prosthesis and, 15-38
motor skills and, 142-145, 159-173
network generation and, 177-186
neuromuscular reanimation and, 10—12
prosthesis size and, 113
toxicology and, 196-200
visual prosthetics and, 7-10
Ceramics, 223
Cerebellum, 85
functional organization of, 154
movement coordination and, 142145
Chambers, D. M., 305, 323
Chang, E., 164
Chang, H. S., 100
Chapin, J. K., 112, 125, 201
Chapin, J. R., 335
Charge-coupled devices (CCDs), 18, 307, 355
Chaudhuri, S., 165
Chauvet, Gilbert A., 129-157, 385
Chauvet, P., 129-157, 385
Chen, G. D., 79
Chen, S. J., 26-27
Chow, A. Y., 10, 18-19
Chow, V. Y., 19



392

Christensen, T. A., 113
Chua, L. O., 261
Churchland, P. S., 328
Clocked inhibitory cycles, 281-282
CNN, 165
Coatings
eletrophysiological effects of, 227-233
interfaces and, 221-233
Cochlear implants, 4-7, 38, 243, 335
Coding rate, 5-6
Cognition. See also Information processing
intelligent signal processing and, 377
neural codes and, 114125, 242
population recording and, 125-126
referent information and, 114-117
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
Cohen, N. J., 92-95
Cole, J., 25
Complementary metal oxide semiconductor
(CMOS), 318, 354
Computation, 129-130
biological models of, 371-374
human brain and, 277-279
intelligent signal processing and, 370-371
multichip modules and, 296-302
reconfigurable processing and, 335-366 (see also
Reconfigurable processing)
semiconductor engineering and, 369-382
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
Configurable logic blocks (CLBs)
active pixel sensors and, 352-354
LUTs and, 341-344, 354
optically programmable gate arrays and, 347—
366
Connors, B., 281-282
Conscious recollection, 92-98
Constant-bath recording chambers, 189
Contralateral maps, 54
Contreras, D., 281
Cooper, A., 207
Core regions, 281
Corey, J. M., 207
Cortex, vii—viii
cats and, 43-63
cell-cell communication modeling and, 210-218
cerebellum and, 142-145, 154
conscious recollection and, 92-98
ensemble codes and, 113114
functional architecture of, 58—59
intraocular retinal prosthesis and, 1618
memory and, 92-107, 245 (see also Memory)
moving bars task and, 56-60
ocular dominance maps and, 51-53
on/off center cells and, 61-62
orientation sensitivity maps and, 53-54
Purkinje units and, 143-145, 149, 154

Index

pyriform, 376
receptive field properties and, 48—51
reconfigurable processing and, 336337 (see also
Reconfigurable processing)
response characteristics and, 49—50
retina and, 16
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
toxicology and, 196-200
visual information and, 30
visual prosthetics and, 7-10
visuotopic organization and, 55-56
Coultrip, R., 279, 282, 284-285, 291, 372
Covey, Ellen, 69-90, 385
Cowan, W. M., 209
Cox, C. L., 283
Cryptography, 342
Cui, X., 234
Curtis, H., 25
Curtis, K., 345
Cyber Grasp, 161
Cycloheximide, 235
Cytoarchitecture, 265
Cytosine arabinosibe (ara-C), 183-185

Dalal, S. S., 246
Das, M., 205
Databases. See Multimedia
Data mining, 167-168
Davies, S. J., 234
Daya, B., 145
Deadwyler, Sam A., 111-128, 201, 385
Decapeptide, 235
Defense Advances Research Projects Agency
(DARPA), 236
Delayed nonmatch-to-sample (DNMS) tasks, 94—
95, 114-116
code deciphering and, 117-123
De Mars, S., 321
Dentistry, 159
Denz, C., 345
Design
analog-digital, 243, 252-263
high-precision computation and, 277-291
intelligent signal processing and, 369-382
multichip modules and, 295-332 (see also
Multichip modules)
Desimone, R., 98
DETA, 209
Di, S., 281
Diamond, M., 281
Dian, Emese, 177-203, 385
Diaz Brinton, Roberta, 221-238, 241-275, 385
Diffractive optical element (DOE) arrays, 304,
322-323, 326
Digital signal processors (DSPs), 5, 340, 361-362,
370
Dimethylpolysiloxane, 180



Index

Diogo, A. C., 47, 58

Diorio, C., 378

DiProspero, N. A., 234

Direct mapping, 314

Discriminant function, 115

Dissolved soluble molecules (DSM), 180181
Distributed-Bragg-reflector front mirror, 319
Djourno, A., 17

Dobelle, W. H., 61-62

Doherty, P., 178

Dong, Y., 234

Dopamine receptors, 288-289

Douglas, R. J., 212, 373

Dow, B. M., 55

Dow Corning, 180

Dowling, J. E., 307, 328

Dragon Naturally Speaking system, 255
Drug development, 196-200

Dubes, R. C., 169

Dulbecco’s minimum essential medium (DMEM),

178
Dunnett, S. B., 234
DuPont, 355
Duration tuning, 78-81
Dynamic learning algorithm, 250, 252
Dynamic Link Architecture, 309-310, 314

Dynamic random access memory (DRAM), 327

Dynamic synapse model, 250-251
design in, 261-263
speech recognition and, 252-257

Ears. See Auditory system
Eckhorn, R., 44, 47
Eckmiller, R., 18, 62
Eclancher, F., 234
Edelman, P. G., 206
Egert, U., 265, 267
Ehrlich, D., 73, 79, 85
Eichenbaum, Howard, 91-110, 245, 385
Eigenvectors, 130
Eisenstein, J., 170
Electrically programmable read-only memory
(EPROM), 344
Electrical stimulation. See also Microelectrode
arrays
algorithms and, 37-38
arm system and, 336-338, 358-359, 362-365
attachment methods and, 28-29
biocompatibility and, 21, 23, 25-30
biphasic pulses and, 35-37
cats and, 43-63

cell-cell communication modeling and, 210-218

chemical reversibility and, 27
current amount and, 25-27
EFPs and, 145-147

electrode position and, 48
functional (FES), 10-12, 241
GABAergic neurons and, 71-73

high-precision computation and, 277-291

hippocampus and, 241-272 (see also
Hippocampus)

intraocular retinal prosthesis and, 15-38

IRFPA multiplexers and, 21-22, 34-35

measurement techniques, 45-48

nanochannel glass and, 21, 30-33

neuromuscular reanimation and, 10-12

optical imaging and, 43-63

phosphene percepts and, 9, 24-25

reconfigurable processing and, 335-366 (see also

Reconfigurable processing)
surface composition impacts and, 227-233
transducers and, 205-206
visual prosthetics, 7-10
visuotopic organization and, 55-56
Electrodeposition, 33
Electroencephalograms (EEGs), 278
Electromyography (EMG), 12
Electroretinograms (ERGs), 29
Embryonic murine tissues, 178
Engineering, 3
cochlear implants, 47
high-precision computation and, 277-291
intelligent signal processing and, 369-382
multichip modules and, 295-332 (see also
Multichip modules)
semiconductor, 369-382
Ensemble codes, 113-116
Envelope of limits (EoL), 166167
Au Eong, Kah-Guan, 15-42, 385
Epiretinal stimulation, 9-10
Equations
artificial neural network, 131
coupled units, 145
electrode position, 48
elementary function, 134
emerging property, 155
field, 138, 140, 142, 155-156
functional organization, 154
hippocampal nonlinearities, 246, 248
local time variation, 140
Lyapunov function, 145
ocular dominance factor, 51
S-propagators, 140, 142, 151-154
stability condition, 154
statistical, 155-156
synaptic modulation, 142
synaptic output, 131
time distribution function, 147
Erulkar, S. D., 79
Esch, T., 223
Essential-tremor patients, 335
Evolution, 278
Extracellular field potential (EFP), 145-147
Extracellular recording, 189-196
Eyes. See Vision
Eyries, C., 17



394

Fabrication costs, 374
Fabry-Perot cavity modulator arrays, 319
Faggin, F., 373
Faingold, C. L., 73
Fast Fourier transforms (FTTs), 362
Fawcett, J. W., 234
Feedback, 131. See also Information processing;
Synapses
cell-cell communication modeling and, 210-218
reconfigurable processing and, 335-366
thalamocortical circuits and, 280-286, 290291
Feeser, H., 281
Feldman, J., 371
Fels, S., 169
Fendler, J. H., 223
Feng, Z. O., 346
Ferrier, D., 286
Fetz, E. B., 335
Field, D. J., 380
Field-effect transistors (FETs), 210
Field-programmable gate arrays (FPGAs)
applications of, 339-342, 344
ASICs and, 340-341
configurable logic blocks and, 341-342
description of, 339-344
optically programmable gate arrays and, 347,
353-354, 358-366
SRAM and, 339-340
Fields
extracellular field potential (EFP), 145-147
mathematical modeling and, 138, 141-147, 155—
156
Finch, J., 15-42, 385
Fiser, J., 309
Fitch, M. T., 234
Flip-chip bonding, 319-320
Fluorodeosyuridine (FdU), 184185
Formal biological system (FBS), 134
Forsythe, 1. D., 76
Freedman, D. J., 113
Fremouw, T., 79
Frequency filters, 82-84
Freund, T. F., 281
Frisina, R. D., 74
Fritsch, G., 17
Frombhertz, P., 206, 210
Frye, G.D., 73
Fubara, B. M., 71
Functional electrical stimulation (FES), 10-12,
241
Functional maps, 58-59. See also Mathematical
modeling
cerebellum and, 142-145
contralateral, 54
ensembles and, 113-114
functional interactions and, 133-134
hierarchical representation and, 133-136
ILD, 84

Index

ipsilateral, 54
multichip modules and, 300, 309-316
ocular dominance, 51, 53
optical imaging in cats, 43-63
orientation sensitivity, 53-54
receptive field properties and, 4851
spike-triggered averaging and, 50-51
structural discontinuities and, 135-136
three-dimensional representations, 136-142
Functional organization
cell-cell communication modeling and, 210-218
cell cultures and, 205-218 (see also Cell cultures)
fields and, 138, 155-156
hippocampal memory and, 241-272 (see also
Hippocampus)
long-term contact and, 177-203
microelectrode arrays and, 177-203
multichip modules and, 299-302
neuronal circuit patterning and, 208-210
physiological function and, 133-136
Purkinje units and, 143-145, 149, 154
real biological systems and, 131-133, 136-142
SAMs and, 206-207
separation view and, 137-138
striatal complex and, 286-291
structural discontinuities and, 135-136
structural propagators and, 135, 138-142, 150—
154
thalamocortical circuits and, 280-286, 290-291
three-dimensional system representation and,
136-142
Furukawa, S., 113
Fuster, J. M., 94, 99
Fuzessery, Z. M., 79
Fuzzy logic, 369-371

GABAergic neurons, 71-73, 81, 178
cell-cell communication and, 218
striatal complex and, 288-290
thalamocortical circuit and, 282
toxicology and, 197-198

Gabor, D., 344

Gabor wavelet transform, 314-315

Gaffan, D., 95

Galiano, F. B., 169

Gallium arsenide, 319-320, 326-327

Galuski, R. A., 281

Galvani, Luigi, 10, 17

Garcio-Molina, H., 164

Gardner, E. P., 213

Gates, Bill, 369

Gates, M. A, 234

Gaussian approaches, 49, 147, 322-323

Gazzaniga, M. S., 281

Gemmell, D. J., 164

GENESIS, 210, 212

Genetic sequencing, 381

Georgopoulos, A. P., 114, 125



Index

Gerhardstein, P. C., 310

Germanium, 216

Ghandeharizadeh, Shahram, 159-173, 385

Gholmieh, G., 231, 267, 270

Gilbert multipliers, 259

Gimenez y Ribotta, M., 234

Girvin, J. P., 8

Glanzman, Dennis L., 386

Glaucoma, 8, 16

Glenn, W, 17

Glial cells, 182-183
adhesion and, 235
cell-electrode coupling and, 186188
control of, 181, 184-186, 235
cycloheximide and, 235
immune response regulation and, 234-235
inflammatory response and, 234-235
interface requirements and, 221-227

Globus pallidus, 287-288

Gluck, M., 283

Glutamate, 197, 217-218, 289

Glycine, 71-73, 83, 235

Gold, 223

Goldman-Rakic, P. S., 94

Goldstein, A. A., 315

Golgi cells, 143-145

Gordon, S., 184

Gorman, P. H., 27

Gothard, K. M., 100

Gotz, M., 235

Graham, R., 15-42, 386

Gramowski, Alexandra, 177-203, 386

Granger, Richard, 277-294, 372, 386

Gray, C. M., 44

Greenberg, R. J., 9, 24-25

Grinvald, A. D., 43

Gross, Guenter W., 177-203, 386

Gross, G. W., 223, 265

Grossberg, S., 282

Grumet, A. E., 26, 60

Guenther, E., 18

Guillory, K. S., 45

Hailer, N. P., 223, 235

Hall, J. C., 79

Hammarback, J. A., 207

Hammerstrom, Dan, 369-384, 386

Hampson, Robert, 101, 103, 106, 111-128, 201,
386

Han, M., 267

Handwriting recognition, 381

Haptic devices, 159-166. See also Motor skills

Harsch, A., 180

Hash functions, 285

Hasler, P., 290

Hatsopoulos, N. G., 335

Hayashida, Y., 18-19

Haykin, S., 370

395

Heanue, J. F., 354

Heart transplants, 160

Hebb, D. O., 107

Hecht-Nielsen, Robert, 372

Heckerman, D., 371

Heetderks, W. J., 18

Heiduschka, P., 15

Hendry, S., 281

Hetke, J. F., 28

Hickman, James J., 205-220, 386

Hidden Markov model (HMM), 370, 381

High-capacity storage, 279

Hillyer, B., 163

Hinton, G., 169

Hippocampus, viii, 74, 149-150
artificial neural networks and, 249-257, 261-263
biomimetic models of, 246-249
cell-cell communication and, 2-6
conscious recollection and, 92-98
description of, 243-246
DNMS tasks and, 114-123
ensemble codes and, 115-116
entorhinal-to-dentate-to-CA3-to-CA 1-subiculum

pathway and, 265

firing patterns in, 100-105
GABAergic neurons and, 218
input/output quantification and, 246-248
kernel estimation and, 248-249
learning and, 145-147
memory and, 92-107, 145-147, 244-246
multichip modules and, 295-296
neural network models of, 249-263
neuronal circuit patterning and, 208-210
nonlinearities in, 246248
programming and, 123-125
spatial learning and, 97-98
speech recognition and, 252-257
T-maze tasks and, 103-105
VLSI implementations and, 257-263, 270-272

Hiroaki, O., 265, 267

Hitzig, J., 17

Hodgkin, A., 25

Hodgkins dynamics, 212

Holograms, 305

Holographic memory, 344-346
active pixel sensors and, 352-354
optically programmable gate arrays and, 347—

357, 360-366

Holst, A., 373

Honeywell Corporation, 349

Hopfield, J. J., 131

Horizontal cells, 16

Horse serum, 178

Houk, J. C., 142

Howard, G., 15-42, 386

Hu, K., 319

Huang, C.-C., 322, 327

Huang, T., 169



396

Hubel, D. H., 54-55, 59-60, 281, 307, 328

Hubener, M., 54

Huffman, R. F., 82

Hughes, R. C., 206

Huguenard, J. R., 283

Humayun, M., 15-42, 60, 221, 241, 386

Huxley, A., 25

Hybrid electronic/photonic multichip modules
(PMCMs). See Multichip modules

Iatrou, M., 249
IBM, 162
Image filtering, 342
Immune response, 234-235
Indium gallium arsenide/aluminum gallium
arsenide (InGaAs/AlGaAs), 303-304, 319
Indium tin oxide (ITO), 223, 267
Inferior colliculus (IC), 71-73, 78-88
Inflammatory response, 234-235
interface requirements and, 221-227
Information processing
arm system and, 336-338, 358-359, 362-365
best-match processing and, 380-381
bidirectional, 242
biological computing, 371-375
cell-cell communication and, 205-218
cochlear implants and, 47
color and, 307-308
DNMS tasks and, 117-123
ensemble codes and, 113-114
extracellular recording and, 189-196
high-precision computation and, 277-291
hippocampus and, 241-272 (see also
Hippocampus)
implementation of, 373-374
intelligent signal processing and, 369-382
memory and, 92-107
mind-reading and, 91-108
multichip modules and, 295-332 (see also
Multichip modules)
multimedia and, 159173
neural codes and, 5-6, 113-125
neuromuscular reanimation and, 10-12
population recording and, 113-114, 125-126
programming and, 123-125
Purkinje units and, 143-145, 149, 154
query processing and, 169-170
reconfigurable processing and, 335-366
resource scheduling and, 164-167
spatial learning and, 97-98
striatal complex and, 286-291
synchronization and, 6
thalamocortical circuits and, 280-286, 290-291
T-maze tasks and, 103-105
visual prosthetics and, 7-10
Infrared focal plane array (IRFPA) multiplexers,
21-22, 34-35
Inner neural retina, 15-16

Index

Inoue, J., 23
Input/output. See Information processing
Institute of Electrical and Electronics Engineers,
382
Intel Corporation, 374
Intelligent signal processing, 370, 382
best-match processing and, 380-381
biological computing models and, 371-375
broadcast hierarchy and, 377-378
commercial realization of, 380381
fabrication costs and, 374
gate lengths and, 373-374
synchronization and, 373, 377
VLSI architecture and, 375-380
Interaural level difference (ILD), 78, 84
Interfaces. See also Prosthetics
biotic/abiotic, 221-238
intraocular retinal prosthesis and, 15-38
multichip modules and, 295-332 (see also
Multichip modules)
multimedia and, 159-173
neural network/microelectrode array, 177-203
neuron/silicon, 222-227, 263-270
retinal tissue and, 25-27
SCSI, 163
seamless, 221
Intracellular cascades, 217
Intracentral nervous system (intra-CNS), 335-336
Intraocular retinal prosthesis
algorithms and, 37-38
attachment methods and, 2829
biocompatibility and, 21, 23, 25-30
BIONSs and, 28
conformal microelectrode array in, 30-38
cortex and, 17-18
current amount and, 25-27
description of, 19-23
development of, 15
experiments in, 29-30
IRFPA multiplexers and, 21-22, 34-35
nanochannel glass and, 21, 30-33
neurophysiology of, 23-30
optimum conditions for, 27
retina and, 15-19
subretinal implantation and, 18-19
test durations of, 22-23
Ipsilateral maps, 54
Iridium, 38, 223
Isaacs, R. E., 125, 335
Isopropyl methylphosphonate (IMP), 199
Ito, M., 144

Jackson, J. H., 286

Jain, A. K., 169

James, C. D., 223, 267-268
Janders, M., 28

Jean, J., 340, 342

Jen, P. H., 79



Index 397

Jenkins, B. Keith, 295-334, 386 Lateral superior olive (LSO), 76-78, 84

Johns Hopkins University Hospital, 18, 21, 25-29 Laubach, M., 113

Jones, E., 281-282 Lauer, R. T, 335

Jones, J. P., 47 Laurent, G., 120

Jones, K. E., 44 Lazzaro, J. P., 377

Joris, P. X., 74 Learning rules, 131, 155

de Juan, E., Jr., 15-42, 386 Purkinje units and, 143-145, 149, 154

Jung, D. R., 205, 206, 208, 210 Lee, C., 169

Jung, J.-J., 323 Lee, D., 335

Justus, Brian, 15-42, 386 Lee, S. J., 223, 235

Juusola, M., 213 Lee, Y. W., 246, 248
Leech, D., 206

Kalocsai, P., 305, 310 Leith, E. N, 344

Kamel, 1., 164 LeVay, S., 59

Kamioka, H., 196 Levick, W. R, 212

Kandel, E. R., 328 Lewicki, M. S., 49

Kanold, P. O., 83 Lewin, G. S., 8

Kaps, J. P., 340, 342 Lewin, W. S., 61-62

Karim, Z., 319, 323 Liaw, J. S., 250, 252, 307

Karten, H., 286 Limbs

Keefer, Edward G., 177-203, 386 arm system, 336-338, 358-359, 362-365

Keefer, E. W., 193, 197-199 BIONs and, 11-12

Keller, A., 281 FES and, 10-12

Kenan-Vaknin, G., 281 neuromuscular reanimation and, 10—12

Kennedy, P. R., 60, 335 Lithium niobate, 347, 352

Kernel estimation, 246-249, 314-315 Liu, J., 185

Kessler, D. K., 5 Liu, W., 38

KHIFSDDSSE, 235 Liu, X., 282

Kilborn, K., 279, 283-284, 291 Llinas, R., 281

Kiss, J. Z., 223, 235 Loeb, Gerald E., 3-13, 221, 241, 364, 386

Klein, R., 15-42, 386 Logan, A., 234

Kleinfeld, D., 207 Long-term depression (LTD), 213

K-Means algorithm, 169-170 Long-term potentiation (LTP), 213

K Nearest Neighbor (KNN) algorithm, 170 Look-up tables (LUTs), 341-344, 354

Knuth, D., 285 Loots, G. P., 182

Koch, C., 120 Lorente de No, R., 281

Kohonen, T., 131 Lott, J. A., 348

Kosko, B., 370 Lucas, J. H., 180, 182, 186

Koulakov, Alexei, 4365, 386 Lucky, R. W, 382

Kovacs, G. T., 28 Lyapunov function, 145

Kowalski, J. M., 178, 186 Lynch, G., 283, 372

Kowtha, V., 284, 290 Lynch-Granger model, 372, 376, 381

Krausz, H., 246, 248

Kreutzberg, G. W., 184 McCarley, R., 281

Krieger, D. N., 249 McCormick, D., 281

Krishnamoorthy, A. V., 348 McCreery, D. B., 15, 26, 61

Kruger, J., 43-44 McDonald, R. J., 93

Kuwada, S., 79 McHardy, J., 28

Kyriakakis, C., 297, 303-305, 317, 319, 323 McNaughton, B. L., 101, 201
MacQueen, J. B., 169

Ladder circuits, 290 Macular degeneration, 9, 16, 19, 23, 29-30

Lades, M., 310, 314 Magee, J., 245

Laing, P. G., 28 Mahowald, M. A., 376

Laminin, 224 Mayjji, A. B., 18, 29

Langner, G., 85 Manis, P. B., 75, 83

Lansner, A., 373 Margalit, E., 15-42, 386

LAN systems, 162 Markov, V., 345

Lateral lemniscus, 8284 Markov models, 370, 381



398

Marmarelis, P. Z., 246
Marmarelis, Vasilis Z., 241-275, 386
Martin, C., 164
Martin, K. A. C,, 212, 373
Martin-Bautista, M. J., 169
Marx, S. O., 75
Masland, R. H., 44
Materials science, 242
coatings and, 221-233
flip-chip bonding and, 319-320
MQW modulator arrays and, 297, 303-304, 319
multichip modules and, 295-332 (see also
Multichip modules)
reconfigurable processing and, 347-357
Mathematical modeling, 148-150, 243. See also
Equations
advantages of, 129
analogical approach and, 129-130
breakthroughs in, 241-242
cerebellum, 142-145, 154
computational approach and, 129-130
fields, 138, 141-142, 155-156
functional interactions, 133-135, 138
hippocampus, 145-147, 246, 248
kernel estimation, 248-249
physiological function, 133-136
real biological systems, 131-133, 136-142
S-propagator, 138-142, 150-154
structural discontinuities, 135-136
three-dimensional representations, 136—142
VLRs, 155
Mathematics
algorithms, 362 (see also Algorithms)
eigenvectors, 130
electrode position, 48
fast Fourier transforms, 362
Gaussian, 49, 147, 322-323
matrices, 48, 130
Poisson process, 246
rigor of, 129
wavelets, 309-316
MATLAB, 48
Matrices, 48, 130
Matrisomes, 287289
Matrix circuits, 284-286
Mauritz, K. H., 241
Mayford, M., 180
Maynard, E. M., 61
Mead, C., 290, 305, 316, 328, 373
Medial nucleus of the trapezoid body (MNTB),
76, 82
Meister, M., 43-44
Mel, B. W., 309
Memory
active pixel sensors and, 352-354
amnesia, 92
auditory system and, 245
conscious recollection and, 92-98

Index

content-addressable, 380
cortex and, 92-107
declarative, 95, 97, 245
DNMS tasks and, 94-95
dynamic random access, 327
episodic, 95, 98, 100-107
EPROM, 344
field-programmable gate arrays and, 339-344,
347, 353-354, 358, 362-366
firing patterns and, 100-105
hippocampus and, 92—-107, 145-147, 244-246
holographic, 344-357, 360-366
intelligent signal processing and, 375-381
long-term, 245-246
MITRA and, 163-164
mnemonic, 245
pattern recognition and, 246
rats and, 92-97
recognition, 245
short-term, 245
spatial learning and, 97-98
static random access, 327, 339-340
Mendis, S., 352
Menet, V., 234-235
Merritt, Charles, 15-42, 386
Metadata, 167-168
Metal-oxide semiconductor field-effect transistors
(MOSFETs), 261
Metal Oxide Semiconductor Implementation
Service (MOSIS), 259, 318
Metal-oxide semiconductor (MOS), 34
Methanandamide, 199
Methylene blue (MB)-doped polyvinyl alcohol,
352
Methylsilicone resin, 180
Meunier, M., 95
Mice, 178-179
Microelectrode arrays. See also Electrical
stimulation
cell-cell communication and, 205-218
cell-electrode coupling and, 186188
extracellular recording and, 189-196
materials for, 180
multichip modules and, 295-332 (see also
Multichip modules)
network generation on, 177-185
neuronal circuit patterning and, 208-210
reconfigurable processing and, 335-366
surface materials for, 221-233
transducers and, 205-206
Microelectromechanical systems (MEMS), 12, 335
Microsoft, 163
Millan, M. H., 73
Miller, E. K., 94, 99, 113
Milner, B., 92
Mind reading, 91
conscious recollection and, 92-98
hippocampus and, 92—-107



Index

memory-coding and, 98-107

Miniaturization, 242

Minimum essential medium (MEM), 178, 187

Mishkin, M., 95

MITRA, 163-164

Mittmann, D. H., 85

Miyashita, Y., 99

Mladejovsky, M. G., 61-62

Mnemonic labels, 245

M/No. metric, 347

Models. See also Mathematical modeling
artificial neural network, 249-257
biological computing, 371-375
cell-cell communication and, 210-218
dynamic synapse, 250-257, 261-263
hidden Markov, 370, 381
hippocampus and, 241-272 (see also

Hippocampus)

Lynch-Granger, 372, 376, 381
multichip modules and, 309-311
second-order nonlinear neuron, 257-259
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
Volterra-Wiener, 249

Mohajeri, M. H., 223, 235

Mok, Fai, 335-368, 386

Molecular beam epitaxy (MBE), 319

Molinari, M., 281

Monkeys, 95, 98-100

Monolayers, 177-178, 182, 206—-207

Moore’s law, 161-162, 374-375, 382

Morefield, S. 1., 196, 199

Morris, R. G. M., 98

Morris water maze test, 98

Mortara, A., 376

Mortimer, J. T., 27

Motor skills, 142-145, 335-336
haptic devices and, 159-163
MDBMS and, 160-162
MITRA and, 163-164
multimedia approach and, 159-170
real-time databases and, 159-173
striatal complex and, 286-291

Mountcastle, V., 280-281

Moving bar tasks, 56-60

Muller, R. U., 101

Multichip modules
computational complexity of, 299-302
conceptual architecture of, 297-306
conformal mappings and, 300
dimensionality and, 299-300, 305, 309-310
electrode spacing and, 299—-300
fan functions and, 308, 311-315
functionality requirements for, 299-302
fundamental issues of, 328331
hippocampus and, 295-296
holograms and, 305
implementation of, 302—-306

399

kernel convolution and, 314-315
model hierarchy and, 309-311
MQW modulators and, 297, 303-304, 319, 321
neurobiological principles and, 306-308
optical power bus and, 303-304
performance metrics for, 326328
photonic component integration and, 316-326
propagation delays and, 297
robotics and, 329
temporal multiplexing and, 311-316
VCSEL arrays and, 297, 304, 318, 322-323, 329
Multicomponent loops, 86, 99
Multidisciplinary University Research Initiative
(MURI), 331
Multimedia
data mining and, 167-168
education and, 159-163
extracellular recording and, 189-196
future research for, 170-171
haptic devices and, 159-163, 165-166
limits and, 164—-167
MDBMS and, 160-162, 168
MITRA and, 163-164
play mode and, 161-163
query processing and, 169-170
resource scheduling and, 164-167
spatiotemporal objects and, 164—167
teaching by, 159-167
Multimedia database management system
(MDBMS), 160-162, 168
Multiple-Neuron Acquisition Processor system,
190
Multiple quantum well (MQW) modulators, 297,
303-304, 319, 321
Multiplexers
IRFPA, 21-22, 34-35
temporal, 311-316
Mumbru, Jose, 335-368, 387
Munto, N. B., 199
Muntz, R., 164
Murakami, K., 169
Murray, E. A., 95

Nadel, L., 245

Najafi, K., 44

Nam, Y., 169

Nanochannel glass (NCG), 21, 30-33, 38

Naritoku, D. K., 73

National Institute of Mental Health (NIMH), vii

National Institutes of Health, 45, 236

National Science Foundation, 171

Nelson, P. G., 79

Nerjes, G., 164

Neural networks
artificial, 131 (see also Artificial neural networks)
cerebellum and, 142-145, 154
dynamic synapse model and, 250-257, 261-263
fields and, 138, 141-142, 155-156



400

Neural networks (cont.)
functional organization and, 133-136
hippocampus and, 145-147, 241-272 (see also
Hippocampus)
learning rules and, 131, 155
long-term functional contact and, 177-203
mathematical modeling of, 129-157
Purkinje units and, 143-145, 149, 154
real, 131-133
structural discontinuities and, 135-136
structural propagators and, 138—142, 150-154
three dimensional representations and, 136142
Neural prosthetic processor (NPP), 358360
Neuromuscular reanimation, 1012
Neurons, vii—viii
astrocytes and, 235
BIONSs and, 11-12
bushy, 75-76
cell-cell communication modeling and, 210-218
circuit patterning and, 208-210
code deciphering and, 117-123
complexity of, 131-133
computation and, 76-81
cortex and, 61-62 (see also Cortex)
DNMS tasks and, 117-123
duplication of, 112
duration tuning and, 78-81
electrode coatings and, 221-233
ensemble codes and, 113-114
entorhinal-to-dentate-to-CA3-to-CA1-subiculum
pathway and, 265
firing patterns and, 100-105
frequency filters and, 82—84
GABAergic, 71-73, 81, 178, 197-198, 218, 282,
288-290
hippocampus and, 241-272 (see also
Hippocampus)
identification methods for, 182
ILD maps and, 84
inferior colliculus and, 71-73, 78-81, 8388
intelligent signal processing and, 369-382
intrinsic properties of, 74-76
lateral superior olive and, 76-78, 84
mathematical modeling of, 129-157
memory and, 92-107
multichip modules and, 295-332 (see also
Multichip modules)
plasticity and, 338
reconfigurable processing and, 335-366
replacement of, 111-126
RLC circuits and, 130
SAMs and, 206-207
silicon interfaces and, 222-227, 263-270
simulation of, 112
striatal complex and, 286-291
synaptic interactions and, 7678 (see also
Synapses)
temporal precision and, 74-76

Index

test-beds for, 205-208
thalamocortical circuits and, 280-286, 290-291
tonically active cholinergic, 287-290
Newsweek, 160
New Yorker, 3
Ng, R., 169
Nguyen, P. P., 31
Nickel, 33
Nicolelis, M. A., 44, 112, 125, 201
Nikara, T., 45
N-methyl-D-aspartate (NMDA), 182, 197
Noble metals, 28
Non-rapid eye movement (REM) sleep, 281
Nordhausen, C. T., 45
Nordin, G. P., 305, 323
Normann, Richard A., 18, 43-65, 387
Novak, J. L., 267
Noyce, R., 382
N-type metal-oxide semiconductor (NMOS),
261

O’Connor, S. M., 201

Ocular dominance, 50-51, 53

Qertel, D., 74-75

Office of Naval Research, 236

O’Keefe, J., 245

Olfactory cortex, 213

Optical character recognition (OCR), 369, 381

Optical imaging
blood flow and, 43
cats and, 43-63
instrumentation and, 4548
measurement techniques and, 45-48
moving bar responses and, 5658
ocular dominance maps and, 51-53
orientation sensitivity maps and, 53-54
receptive field properties and, 4851
response characteristics and, 49-50
spike-triggered averaging and, 5051
visual stimulus and, 46—47
visuotopic organization and, 55-56

Optically programmable gate arrays (OPGAs)
memory and, 347-357, 360-366
neural prosthetic processors and, 358-365
reconfigurable processing and, 347-366

Optical power bus, 303-304, 321-322

Optic nerve compression, 8

Orban, G. A, 47

Oregon Graduate Center, 378

Orientation sensitivity, 53—54, 103—-105

Orme, M. E., 249

Osmotic shocks, 190

Osteoporosis, 12

Ozden, B., 164

Paar, C., 340, 342
Pallidum, 287-288
Palm, G., 380



Index

Palmer, C. 1., 213
Palmer, L. A., 47
Palmer, S. E., 328
Pancuronium bromide, 45
Pandya, D., 213
Panotopoulos, George, 335-368, 387
Paraplegia, 10-12
Parce, J. W., 206
Park, T.J., 73
Park, Y., 261
Parkinson’s disease, 335
Pars externa, 287-288
Pars interna, 287-288
Parylene, 223
Payne, B., 281
Peachey, N. S., 18
Peckerar, M., 15-42, 387
Peckham, H. P., 241
Penfield, W., 8
Perceptron, 131
Perfusion chambers, 189
Peristimulus time histogram (PSTH), 47
Perkins, F., 15-42, 387
Perona, P., 340, 342
Perot, P., 8
Perret, D. 1., 105
Perry, V. H., 184
Peters, A., 280-281
Peterson, J., 205, 210
Peyman, G., 19
Pharmacology
cell cultures and, 177-186
drug development and, 196-200
extracellular recording and, 189-196
Phase-locked transduction, 7
Phencyclidine, 217
pH fluctuations, 182
Phillips, P. J., 310
Phosphene percepts, 9, 24-25

Photonics, 242. See also Multichip modules

active pixel sensors and, 352-354
DOE arrays and, 304, 322-323
flip-chip bonding and, 319-320
holographic memory and, 344347
integration of, 316-326

MQW modulators and, 297, 319, 321

optically programmable gate array and, 347—

357

optical power bus and, 303-304, 321-322
spatial light modulator and, 345, 347, 351, 354
VCSEL arrays and, 297, 304, 318, 322-323,

329

VLSI detector/processor arrays and, 317-319

Photoreceptors, 16

Pigott, R., 180

Pinacolyl methylphosphonate (PMP), 199
Pinheiro, A. D., 79

Platinum, 38, 223

401

Plexon, Inc., 189-190
Poisson process, 246
Pollak, G. D., 73
Polyamines, 217
Poly dimethyl siloxane (PDMS), 223
Poly-p-lysine (PDL), 180182, 224
Poly-p-ornithine, 224
Polyethylenimine, 224
Polyimide, 223
Polymers, 207, 223, 346347, 352. See also
Materials science
Polysiloxane resins, 180
Polyvinyl alcohol (PVA), 352
Population recording, 113-114, 125-126
Portfors, C. V., 84
Postsnyaptic potential (PSP), 282
Potassium, 216-217
Potts, A. M., 23
Power, C., 180
Power supplies, 243
Predation, 286
Primates, 95, 98-100, 213, 307
Prince, D. A., 283
Prosthetics, 3
arm system and, 336-338, 358-359, 362-365
biocompatibility and, 21, 23, 25-30, 242-243 (see
also Biocompatibility)
BIONSs and, 11-12
cochlear implants, 47
cognitive processes and, 111-128
computational power and, 112-113
duplication vs. simulation, 112
ensembles, 113-114
flexibility and, 123-125
functional maps and, 113-114 (see also
Functional maps)
hippocampal memory and, 241-272 (see also
Hippocampus)
hybrid systems and, 205-220
inflammatory response and, 221-227, 234-235
intraocular retinal, 15-38
mind-reading, 91-108
miniaturization and, 242
multichip modules and, 295-332 (see also
Multichip modules)
neuromuscular reanimation and, 10-12
personalizing of, 243
population recording and, 113-114, 125-126
power supply issues and, 243
programming of, 123-125
reconfigurable processing and, 335-366
requirements for, 221-227, 242-243
size and, 112-113
visual, 7-10, 60-63
Psaltis, Demetri, 335-368, 387
Pu, A, 345
Pudenz, R. H., 26
Purkinje units, 143-145, 149, 154



402

QPS, Inc., 323
Quantum mechanics, 4
Query processing, 168170

Rabiner, L., 370, 381
Rakuljic, G. A., 345
Ramos, L., 163
Rampon, C., 95
Ranck, J. B., Jr., 8
Random number generators, 47
Rastani, K., 321
Rats
cell cultures and, 206
DNMS tasks and, 114-117
ensemble codes and, 115-116
high-precision computation and, 277-278
hippocampus and, 244
memory and, 92-105
Morris water maze test and, 98
T-maze tasks and, 103-105
Ravenscroft, M. S., 205, 207-208
Rawlins, J. N. P., 95
Raytheon RIO Corporation, 34
Receptive fields. See Vision
Rechnitz, G. A., 206
Recognition by Components system, 310
Reconfigurable neural prosthetic processor
(RNPP), 358-365
Reconfigurable processing, 335-337
active pixel sensors and, 352-354
arm system and, 336-338, 358-359, 362-365
configurable logic blocks and, 341-342
field-programmable gate arrays and, 339-344,
347, 353-354, 358, 362-366
holographic memories and, 344-347
look-up tables and, 341-344, 354

optically programmable gate array and, 347-366

pattern recognition and, 338-339
spatial light modulator and, 345, 347, 351, 354
VCSEL arrays and, 348-351, 354-357
Redox reagents, 217
Reductionism, 309
Regher, W. G., 206
REM sleep, 281
Renshaw cell, 213
Reptiles, 278
Resistive-inductive-capacitive (RLC) circuits, 130
Retina, 241. See also Vision
cats and, 45
cones and, 16
description of, 15-19
detachment of, 8
diseases of, 8-9, 16, 23-24, 29-30
ganglion cell layer and, 16
intraocular retinal prosthesis and, 15-38
nanochannel glass and, 21, 30-33
photoreceptors and, 16
preferential stimulation and, 23-25

Index

structure of, 15-16
Retinal ganglion cells (RGCs), 16, 21, 24, 26
Retinal pigment epithelium (RPE), 15-16
Retinitis pigmentosa (RP), 8-9, 16, 23-24, 29-30
RGDS (arginine-glycine-aspartate-serine), 235
Rhode, W. S., 75
Rhythmic bursting, 281-282
Richmond, F. J. R., 11, 12, 364
Rieke, F., 59
Rizzo, J. F., 18, 23
Robotics, 329, 369
Rockel, A. J., 281
Rodriguez, A., 279, 282-284, 286, 291
Rolls, E. T., 114
Rose, T. L., 28
Rosenblatt, 131
Rousche, P. 1., 45, 48, 61
RS-170 signal, 37
Rubinstein, J. T., 6
Rugh, W. J., 246
Rumelhart, D., 282

Saglam, M., 249

Sahani, M., 49

St. John, P. M., 207

Salama, G., 43

Sandberg, A., 169

Sanderson, K. L., 235

Santos, A., 23

Sarawagi, S., 163

Sasaki, K., 201

Sayano, K., 346

Scanning electron micrograph (SEM), 31-33

Scatter storage, 285

Schacter, D. L., 92

Schaftner, A., 207

Schetzen, M., 246, 248

Schmidt, E. M., 8, 61-62, 335

Schneider, R. P., Jr., 348

Schreiner, C. E., 85

Schiiz, A., 281, 377-378

Schwalm, F. U., 189

Schwan, M. A. K., 11, 18

Schwartz, A. B., 114, 125

Sclabassi, R. J., 246

Scott, Mathew, 160

Scoville, W. B., 92

Scribner, Dean, 15-42, 387

SEEMORE system, 309, 311

Segal, M. M., 183

Sejnowski, T. J., 113, 328

Self-assembled monolayers (SAMs), 206-207

Semiconductors
information processing and, 369382
Moore’s law and, 374-375, 382
VLSI and, 375-380 (see also Very large-scale

integration (VLSI))
Sequence prediction, 279



Index

Shahabi, C., 164
Shapiro, M. L., 245
Shenoy, Krishna V., 335-368, 387
Sheu, Bing J., 241-275, 387
Shimono, K., 267, 291
Shoemaker, P., 290
Shoop, B. L., 323, 327
Shtoyerman, E., 43
Shuffling algorithms, 46
Shyu, J., 26-27
Si, J., 335
Sigma Chemical Co., 187
Signal-to-noise ratios (SNRs), 185, 254-257, 352
Silberschatz, A., 163
Silicon, 241-242
flip-chip bonding and, 319-320
intelligent signal processing and, 375-380
multichip modules and, 295-332 (see also
Multichip modules)
neuron interfaces and, 222-227, 263-270
VLSI detector/processor arrays and, 317-319
Silicon dioxide, 207
Silicon nitride, 210
Simeral, John, 111128, 387
Simmons, J. A., 85
Singer, W., 43, 113
Singhvi, R., 207
Sleep, 281-282
Small computer system interface (SCSI), 163
Smith, P. H., 75
Soderstam, P., 377
Sodium, 216
Solsky, R. L., 206
Sorribas, H., 223, 234
Sousou, Walid, 221-238, 267-268, 387
Spatial light modulator (SLM), 345, 347, 351, 354
Species-specific behaviors, 286
Speech recognition, 291, 369
commercial products for, 254-257
invariant feature extraction and, 252
robustness and, 252-257
white noise and, 252, 254
Spikes, 178, 278. See also Synapses
extracellular recording and, 189-196
OPGAs and, 361-362
triggered averaging, 50-51
Squire, L. R., 92, 95, 245
Stanley, G. B., 43
Static random access memory (SRAM), 327, 339-
340
Steckman, G. J., 352
Steel, 223
Stenger, D. A., 205, 207, 209, 267-268
Steriade, M., 281
Sterling, T. D., 8
Stimuli. See also Electrical stimulation;
Information processing
cats and, 43-63

403

DNMS tasks and, 94-95, 114123
early childhood and, 30
GABAergic neurons and, 71-73
glycine and, 71-73
intraocular retinal prosthesis and, 15-38
memory and, 92-107
mind-reading and, 91-108
Morris water maze test and, 98
moving bar tasks and, 56-60
neuromuscular reanimation and, 10-12
nonlinear interactions and, 8
preferential, 23-25
receptive field properties and, 4851
striatal complex and, 286-291
T-maze tasks and, 103-105
VNLL and, 82-84
Stogiannos, P., 340, 342
Stone, J. L., 23
Stonebraker, M., 163
Stoppini, L., 267, 270
Streit, W. J., 184
Striatal complex, 286291
Striosomes, 287-288
Strokes, 335
Structural discontinuities, 135-136
Structural propagators
dynamics of, 138-142
field equations and, 141-142
functional interactions of, 150-154
Stuewe, Simone, 177-203, 387
Subretinal prosthetics and, 18—19
Substantia nigra pars compacta (SNc), 286288
Superior colliculus, 85
Sutton, R. S., 373
Suzuki, S., 27
Suzuki, W. A., 93, 99
Svensson, B., 377
Swanson, R. A., 234
Synapses, 190, 242
artificial neural networks and, 250-252, 261-263
autoinhibitory, 214-216
burst rate and, 181-186, 189-200, 281-282
cell-cell communication modeling and, 210-218
code deciphering and, 117-123
DNMS tasks and, 94-95, 114-123
EFPs and, 145-147
electrode materials and, 227-233
ensemble codes and, 115-116
high-precision computation and, 277-291
intracellular cascades, 217
lateral superior olive and, 76-78, 84
multichip modules and, 295-332 (see also
Multichip modules)
neuronal circuit patterning and, 208-210
nonmatch phase and, 117-125
plasticity and, 246
postsynaptic potential and, 282
programming and, 123-125



404

Synapses (cont.)
Purkinje units and, 143-145, 149, 154
sleep and, 281-282
speech recognition and, 252-257
striatal complex and, 286-291
thalamocortical circuits and, 280-286, 290-291
toxicology and, 196-200
transducers and, 205-206

Synaptic weight, 123, 155

Synchronization, 6

Szarowski, D. H., 234

Szentagothai, J., 281

Taguchi, H., 169
Taiwan Semiconductor Manufacturing Company
(TSMCQ), 261
Talavera, J. C. C., 169
Tanaka, K., 105
Tang, S. R., 322
Tanguay, Armand R., Jr., 241-275, 295-334, 387
Taylor, S., 15-42, 387
Technology
active pixel sensors and, 352-354
advancement of, 3-4
bandwidth and, 166
BIONSs and, 11-12
breakthroughs in, 241-242
CCDs, 18
cochlear implants, 4-7
DOE arrays and, 322-323
Dragon Naturally Speaking system, 255
Dynamic Link Architecture, 309-310, 314
fabrication cost and, 374
FETs, 210
intelligent signal processing and, 369-382
intraocular retinal prosthesis and, 15-38
IRFPA multiplexers, 21-22, 34-35
MDBMS and, 160162
Moore’s law and, 161-162, 374-375, 382
multichip modules and, 295-332 (see also
Multichip modules)
multimedia and, 159-173
nanochannel glass, 21, 30-33, 38
neuromuscular reanimation, 10—12
perceptron, 131
SAMs, 206-207
SEEMORE system, 309, 311
semiconductors and, 369-382
speech recognition, 252-257
VCSEL arrays, 322
visual prosthetics, 7-10
VLSI, viii, 20 (see also Very large-scale
integration (VLSI))
XPS, 207
Teflon, 207
Tehovnik, E., 27
Telazol, 45
Telencephalon, 278

Index

Temporal multiplexing, 311-316
Test-beds, 205-208
Teyler, T., 281
Thalamic matrix nuclei, 281
Thalamocortical circuits, 280-286, 290-291
Thanos, S., 15
Thiels, E., 249-250
Thompson, Mark, 221-238, 387
Thompson, R. F., 142
Thymidylate synthase, 185
Time, 142, 371
burst rates and, 196-200
dilation of, 279
duration tuning, 78-81
FPGA bit streams and, 344
frequency filters and, 82—84
inferior colliculus and, 84-86
spike rates and, 181-186, 189-196
thalamocortical circuits and, 284
VNLL and, 82-84
Titanium, 223
Titanium indiffused lithium niobate (LiNbO3),
321-322
T-maze task, 103-105
Tonically active cholinergic neurons (TACs), 287—
290
Tonic bursting, 281-282
Tonucci, R. J., 19, 31
“Toward Replacement Parts for the Brain:
Intracranial Implantation of Hardware Models
of Neural Circuitry” meeting, vii
Toxicity, 196-200, 205-206, 217
Transducers, 205-206
Trautfield, C., 15-42, 387
Troyk, P. R., 11, 18
Trussell, L. O., 74
Tsai, R. H., 257, 259
T-scores, 47
Tulving, E., 92
Turner, A. M., 234
Turner, J. N., 234
Turner, M. J., 26, 28
Tusa, R. J., 55, 60

Uhlig, A., 206

Ulman, A., 223

United Chemical Technologies, 180

University of Southern California, vii, 163, 331

UNIX, 163

Upside Magazine, 369

U.S. Naval Research Laboratory, 21, 31, 34

Utah Electrode Array (UEA), 44-46, 48-49. See
also Optical imaging

Valverde, F., 281

van Heerden, P. J., 344
Van Hoesen, G., 213
Van Keulen, L., 213



Index

van Rossum, M. C. W, 113
Vargha-Khadem, F., 95
Vargo, T. G., 207
Variational learning rules (VLRs), 131, 155
Purkinje units and, 143-145, 149, 154
Vater, M., 73
Veldkamp, W. B., 296
Ventral nucleus of the lateral lemniscus (VNLL),
82-84
Veraart, C., 18, 60
Vertical cavity surface emitting laser (VCSEL)
arrays
multichip modules and, 297, 304, 318, 322-323,
329
reconfigurable processing and, 348-351, 354-357
wavelength and, 348-349
Very large-scale integration (VLSI), viii, 20
detector/processor arrays and, 317-319
dynamic synapse network and, 261-263
high-density neural processing and, 259-261
hippocampus and, 257-263, 270-272
intelligent signal processing and, 375-380
multichip modules and, 295-332 (see also
Multichip modules)
second-order neuron models and, 257-259
Video, 165
Vijayamohanan, K., 223
Vila, M. A., 169
Vin, H. M., 164
Virtual reality, 159
Vision, 277, 335
cats and, 43-63
color and, 307-308
cortex and, 51-53 (see also Cortex)
diseases of, 9, 16, 19, 23, 29-30
Dynamic Link Architecture and, 309-310, 314
early childhood and, 30
epiretinal stimulation and, 9-10
intraocular retinal prosthesis and, 15-38
IRFPA multiplexers and, 21-22, 34-35
macular degeneration, 9, 16, 19, 23, 29-30
multichip modules and, 295-332 (see also
Multichip modules)
neurobiological principles of, 306-308
ocular dominance, 50-51, 53
prosthetics for, 7-10
robotic, 329
SEEMORE system and, 309, 311
Visual-evoked potentials (VEPs), 29
Vittoz, E. A., 376
Volterra-Wiener model, 249
von der Malsburg, C., 282, 309-310, 373

Waldman, D. A., 352
Walsh, F. S., 178

Wan, H., 95

Wandell, B. A., 307-308, 328
Wang, J., 206

405

Warland, D. K., 43

Warren, David J., 43-65, 387

Waveguides, 321-322

Wavelets, 309-316

Wawrzynk, J., 377

Weiland, J. D., 15-42, 387

Wenstrup, J. J., 84-85

Wessberg, J., 125

West, D. C., 24-25

Wheeler, B. C., 267

White, E., 280-281

White, N. M., 93

White noise, 252-254

Whithers, G. S., 183

Whitson, J., 279, 284, 286

Wiener, S. 1., 101

Wiesel, T. N., 54-55, 59, 281

Wilson, B. S., 5

Wilson, M. A., 201, 210

Winner-take-all (WTA) circuit, 213-214, 290

Wise, K. D., 28, 44

Wiskott, L., 310, 314, 373

Witter, M. P., 244

Wohn, K., 169

Wolf, A., 182

Wolpaw, J. R., 335

Wolstencroft, J. H., 24-25

Wood, E., 103

Write-once-read-many (WORM) applications,
346-347

Wu, Y., 169

Wyatt, J., 18

Xiang, J. Z., 98
Xie, X., 249-250
X-ray photoelectron spectroscopy (XPS), 207

Yagi, T., 18-19
Yang, J., 169
Yang, L., 261
Yang, T., 234-235
Yangsheng, X., 169
Yeckel, M. F., 146
Yin, S., 345
Young, B. J., 94
Yu, P. S., 164

Zeki, S., 307

Zhang, S., 283

Zhao, L., 235

Zhao, X., 249

Zhou, X., 79

Zinc, 217

Zipser, D., 282

Zola, S. M., 95
Zola-Morgan, S., 95, 245
Zrenner, E., 18-19



