Index

ACF, 39 Bitrate, 403, 452
Active/passive concept, 61 Bitstream, 410
Adaptive differential pulse code modulation, 177 DCT parameters, 452
Adaptive turbo-coded OFDM-based Hierarchial, 437
videotelephony, 486-507 Parameters, 445, 451, 452, 454
Adaptive vector quantization, 100102 Parameters index, 451
Adaptive video systems, 459-628 Start code, 440
Adaptive VQ, 100 Start code list, 440
ADPCM, 177 Start code prefix, 440
Affine transformation, 21 VO parameters, 451
Algorithmic complexity, 103-104 VOL parameters, 451
Aliasing distortion, 185 VOP parameters, 451
AMR, 66, 70, 92 Blind equalizers, 608-611
Analysis filtering, 185-188 Block truncation algorithm, 177-179
Antenna diversity, 361-363 Block truncation codec implementations, 180
AOFDM modem mode adaptation and signaling, Block Truncation Coding (BTC), 177-183
487488 BTC, 177
AOFDM subband BER estimation, 488 Algorithm, 177
Architecture of system 1, 109-111 Implementation, 180
Architecture of system 2, 111-112 Inter-coding, 182
Architecture of systems 3-6, 112-113 Intra-coding, 180
Arithmetic coding, 311, 312 Performance-intra, 182, 183
ARQ, 16, 73, 257, 287, 290, 291, 293, 341, Quantizers, 180, 181
357-359, 367, 370, 371 Upper bounds (Intra), 179, 183
Automatic repeat request, 79-80, 257, 341 Burst-by-burst adaptive videophone system,
AV.26M, 340 480485
AVC, 14
AVQ, 100 Camera shake, 310
AWGN, 71, 403, 404 CCITT, 8
CDMA
B-Codes, 220 JD-CDMA, 16, 18
Basic differential pulse code modulation, 173-175 Channel coding and modulation, 158-159
BbB, 18 Choice of modem, 73-74
BbB-AQAM, 16 Choice of modulation, 107-108
BER, 404 Chrominance, 5
Bidirectional coding, 13 Classified vector quantization, 102-103
Bit sensitivity, 71, 106-107, 157-158 Classified VQ, 102
Bit sensitivity of codec I and II, 71-73 Codebook design, 93-95
Bit-allocation, 155-157, 229-230 Codec outline, 58-60
Bit-allocation strategy, 67-68, 105-106 Codec performance, 230-232

Video Compression and Communications Second Edition
L. Hanzo, P. J. Cherriman and J. Streit (©) 2007 John Wiley & Sons, Ltd



660

INDEX

Coded Modulation, 18
Combined source/channel coding, 257, 342
Comparison
Bitrate, 167, 168
Error sensitivity, 169
Performance, 168
Comparison of subband-adaptive OFDM and
fixed-mode OFDM transceivers,
489-493
Complex quadrature mirror filters, 191
Complexity considerations and reduction
techniques, 65-66
Contractive affine transforms, 21
Cost/gain, 59
Cru, 5
Cry, 5
CVQ, 102

Data compression, 1
Data partition, 443, 445
DCT data, 445
Motion data, 445
Data partitioning scheme, 576-581
DCT, 8, 35, 205, 383, 392, 397, 409, 415, 441
B-encoded, 221
Bit-allocation, 67, 230
Codec
Active/passive, 61, 62
Bit sensitivity, 71, 72
Bit-allocation, 67
Complexity, 65
Cost gain controlled, 64
Degradation profile, 72
Erroneous conditions, 70
Error sensitivity, 73
Gain controlled, 60
Intra-block sizes, 60
Intra-frame, 60
Performance, 68
PFU degradation, 64
Preselection, 66
Results, 68
Results — “Lab” sequence, 69, 70

Results — “Miss America” sequence, 69

Codec outline, 58
Codec schematic, 59
Complexity, 233
DCT coefficients, 15, 392, 410
AC coefficients, 392
DC coefficients, 392
Efficiency
Inter, 219
Intra, 218
Error sensitivity, 233, 234
Integer Transform, 415
4 X 4 integer transform, 416
Example, 421
Inter frame, 215

Inter/Intra codec, 226
Inter/Intra decision, 226
Intra bit-allocation, 209
Intra performance, 210
Introduction, 205
Multiclass, 58
Optimum mask, 208
Performance, 230, 231
Erroneous conditions, 232, 233
PFU, 63
Proposed codec, 224
Quantizer allocation, 56, 57
Quantizer training, 55, 205
Quantizer types, 58
Schematic, 224
Single class, 55
Zonal mask, 206
DCT basis images, 53
DCT codec performance under erroneous
conditions, 70-73
DCT codecs, 35
DCT coefficients, 409, 445
DCT-based low-rate video transceivers, 73—-80
De-blocking filter, 427
Decimated signals, 185
Decomposition algorithmic issues, 145-148
DECT, 362, 364-366
DECT channels, 364-366
DECT frame structure, 364
Degradation, 15
DFD, 39
Differential pulse code modulation, 173-177
Distance measures, 40-42
Domain block, 22
DPCM, 8, 173, 177
Adaptive, 177
ADPCM-performance, 178
Basic, 173
Inter/Intra, 175
PDF, 175
Performance, 176
Schematic, 174
DVB satellite scheme, 605-607
DVB terrestrial scheme, 572-574
DVB-T for mobile receivers, 560-604
DVD, 12

Energy compaction coefficient, 217
Enhanced QT codec, 153-154
Entropy coding
CABAGC, 423, 424
UVLC, 423
EREC, 340
ERPC, 169
Error control background, 255
Error control mechanisms, 255
Error correction coding, 275
Error mechanisms, 253



INDEX

661

Error resilient, 441, 442
Data recovery, 441
Error concealment, 441, 442
Resynchronization, 441-443
Resynchronization marker, 442, 443, 447
Synchronization, 443, 444

Error sensitivity and complexity, 32-34, 233-235

EXIT charts, 545

Extrinsic information transfer charts, 545

Eye and mouth detection, 149-151

FAW, 65, 157, 227
Autocorrelation, 230
Data-emulating probability, 229
FDD, 367
FEC, 16, 73, 169, 273, 275, 284, 286, 287, 345, 441
FER performance, 84-86
FIFO, 101
First-order intensity match, 144-145
Forced updating, 63
Forward error correction (FEC), 75, 109
Fractal codec design, 27-28
Fractal codec performance, 28-32
Fractal encoding, 21
Affine transformation, 21, 22
Bit sensitivity, 33
Bit-allocation, 33
Block types, 30
Codec comparison, 29
Codec design, 27
Collage theorem, 27
Complexity, 32
Conclusion, 34
DB-RB mapping example, 23
Domain block (DB), 22
Error sensitivity, 32, 34
IFS
Encoding, 26
Example, 26
Example decoding, 27
Iterated function system (IFS), 23
Iterative reconstruction, 32
One-dimensional, 24
One-dimensional example, 25
PDF, 29
Performance, 28, 31
Principles, 21
Random collage theorem, 23
Fractal image codecs, 21-34
Fractal principles, 21-23
Frame alignment, 227-229
Frame-differencing, 240
Full or exhaustive motion search, 4243

Gain-controlled motion compensation, 60-61
Gain-cost-controlled motion compensation, 46—48
Gain/cost-controlled inter-frame codec, 64—66
Gaussian channels, 283, 287-291, 356-359

GOB,

443, 444

GPRS, 17

Gradient constraint equation, 44
Gradient-based motion estimation, 4344
Grid interpolation techniques, 49

H.261

Bitrate adjustment, 273
Block diagram, 240, 296
Block layer, 247-249
Coded block pattern, 247, 248, 261, 262, 302
Coding control, 242
Comparison with H.263, 295-337
Effects of errors, 259
End of block marker, 247, 249, 262
Error degradation
Inter, 265, 266, 268-272
Intra, 263, 264
Motion vectors, 268, 270
Quantizer, 267-269
Error recovery, 258
Errors in inter blocks, 264
Errors in intra blocks, 263
Extra data bits (GSPARE), 246, 247, 260, 262
Extra data bits (PSPARE), 245, 260, 262,
264, 267
Extra insertion bit (GEI), 246, 247, 260, 262
Extra insertion bit (PEI), 245, 260, 262-264,
266, 271
Frame divided into GOBs, 246
GOB index, 245, 246, 260, 262-264, 266,
267, 271
GOB quantizer, 245, 246, 260, 262, 263, 267,
268, 271, 272, 275, 301
GOB start code, 245, 246, 259, 260, 262
Group of blocks, 244, 245
Group of blocks layer, 245, 246
Hierarchical structure, 244
Intra DC parameters, 261, 262
Macroblock, 240, 247
Macroblock address, 247, 248, 261-264, 266,
267, 301, 302
Macroblock layer, 247, 248
Macroblock motion vector, 247, 248, 261,
262, 269, 301, 302
Macroblock quantizer, 245, 247, 248, 261,
262, 267, 275, 301, 302
Macroblock size, 274, 276, 277, 286
Macroblock type, 247, 248, 261, 262, 266,
267, 269, 301, 302
Motion compensation, 239, 240, 247, 248,
261, 269, 295, 306
Overview, 239
Performance, 319-322
Picture layer, 244, 245
Picture layer header, 244
Picture start code, 244, 245, 259, 262
Picture type word, 245, 259, 260, 262



662

INDEX

Pixel sampling, 241

Qualitative error effects, 259
Quantitative error effects, 262
Quantizers, 243, 274

Run-length coding, 249, 250
Source encoder, 240, 241
Statistics, 250

Temporal reference, 245, 260, 262
Transform coefficients, 247, 249, 262
Transmission coder, 250

Video multiplex coder, 243
Video-coding standard, 239-253
Videophone system, 272-294
Zig-zag run-length coding, 249

H.261 performance, 319-322

Comparison to H.263, 322-325
Fixed bitrate, 321

Fixed PSNR, 321

PSNR versus bitrate, 319
PSNR versus compression, 320

H.261/H.263 comparison, 295-337

Coding algorithms, 297-317
Conclusions, 335
Introduction, 295
Motion compensation, 306-308
Overview, 295
Performance, 322-325
Fixed bitrate, 324
Fixed PSNR, 323
PSNR versus bitrate, 323
PSNR versus compression, 324
Results, 318-335
Source encoder, 297-298
Video multiplex coder, 298-306

H.263, 222, 232

16CIF format, 296, 297, 299
4CIF format, 296, 297, 299
Advanced prediction, 296, 298, 312-315
Bidirectional prediction, 318
Bilinear interpolation, 308
Bit stuffing, 300
Bitrate control, 343
Block diagram, 296
Block layer, 305
CBPB coding parameter, 304
CBPY coding parameter, 304
CIF format, 296, 297, 299
COD coding parameter, 302, 305
Coded block pattern
B-Blocks, 304
Chrominance, 302, 305
Luminance, 304
Coded macroblock indicator, 302, 305
Coding algorithms, 297
Coding control, 298
Comparison with H.261, 295-337
Differential quantizer, 304, 305
DQUANT coding parameter, 304, 305

Four motion vectors per MB, 313, 314
GOB frame ID, 301

GOB index, 300, 301

GOB quantizer, 301

GOB start code, 300, 301

GOB structure, 299

Group of Blocks layer, 300

Half-pixel interpolation, 308
Half-pixel motion vectors, 308

In a mobile environment, 339
Macroblock layer, 301, 302
Macroblock layer quantizer, 304, 305
Macroblock mode (B-Blocks), 304
Macroblock motion vector, 304, 305
Macroblock type, 302, 305

MCBPC coding parameter, 302, 305
MODB coding parameter, 304

Motion compensation, 295, 297, 306, 307
Motion vector (B-Blocks), 305
Motion vector predictor, 307, 308
Motion vectors, 307

MVD coding parameter, 304, 305
MVDB coding parameter, 305
Negotiable options, 296, 309
Overlapped motion vectors, 313, 315
P-B mode, 296-298, 305, 315, 316, 318
Performance, 325-335

Picture layer, 300

Picture layer quantizer, 300

Picture start code, 300

Picture type word, 300

Prediction, 297

QCIF format, 296, 297, 299
Quantization, 298

Run-length coding, 306

Source encoder, 297

SQCIF format, 296, 297, 299
Syntax-based arithmetic coding, 296, 310
Temporal reference, 300

Transform coding, 298

Unrestricted motion vectors, 296, 298, 309
Video multiplex coder, 298
Video-coding standard, 295-337
Videophone system, 343-377
Wireless problems, 339

Wireless solutions, 340

Zig-zag run-length coding, 306

H.263 performance, 325-335

4CIF, 16CIF, 335

Comparison to H.261, 322-325
Different resolutions, 328-335
Fixed bitrate, 328, 330, 333, 335
Fixed PSNR, 327, 330, 332, 334
Gray versus color, 325-328

PSNR versus bitrate, 326, 329, 331, 333, 336

PSNR versus compression, 327, 329, 331,
334,336
QCIF comparison, 328



INDEX

663

SQCIF, QCIF, 4CIF, 332-335
SQCIF, QCIF, CIF, 328-332
Video sequences, 325
H.264, 407
Decoder block diagram, 409
Encoder block diagram, 408
Inter frame prediction, 412
Intra frame prediction, 410
16 x 16 description, 412
16 x 16 diagram, 412
4 X 4 description, 411
4 x 4 diagram, 411
HDTYV, 379
Header Extension Code, 447
Hierarchical OFDM DVB performance, 595-604
Hierarchical or tree search, 4445
Hierarchical search, 44
High-resolution DCT coding, 205-235
High-resolution image coding, 171-236
Huffman coding, 1

Image block, 391
Image resolution

CIF, 11, 12, 381

QCIF, 11, 381, 386, 443, 452
Initial intra-frame coding, 60
Inter coding, 390

coding sequence, 390

error, 452
Inter-frame, 17
Inter-frame block truncation coding, 182-183
Inter-frame correlation, 212
Inter-frame DCT coding, 215-223
Inter/Intra-DCT codec, 226227
Interlacing, 2
Interpolation, 185
Intra coding, 390

coding sequence, 390

error, 452
Intra-frame, 16
Intra-frame block truncation coding, 180-181
Intra-frame coding, 60, 256, 341
Intra-frame correlation, 216
Intra-frame quantizer training, 205-209

Intra/Inter-frame differential pulse code modulation,

175-176

Irregular variable-length codes (IRVLC), 545
IS0, 379
Iterated function system, 22
ITU, 11

H.261, 11

H.263, 12, 443

H.263++, 13
ITU (International Telecommunication Union), 35

Joint motion compensation and residual encoding,
222-223

JPEG, 8, 200
JVT, 14

Leakage factor, 63

Local decoder, 37

Low-complexity techniques, 173-203
Luminance, 5

Macroblock (MB), 391, 409, 443-445, 451
Diagram, 392
MB coefficients, 409
MAD, 41
Max-Lloyd-based subband coding, 197-202
MC, 37
MC in the transform domain, 50
MC using higher order transformations, 49-50
MCER, 35, 202, 298, 317, 409, 415
MCER active/passive concept, 61-63
Mean absolute difference, 41
Mean and shape gain vector quantization, 99-100
Mean squared error (MSE), 40
Model-based parametric enhancement, 148—153
Modulation
BPSK, 404
Motion compensation, 35, 37, 209, 225-226
ACF, 41
Algorithm comparison, 46
Comparison, 213
Conclusion, 50
Distance measures, 40, 43
Example, 40
Exhaustive motion search, 42
Frame difference, 36
Full search, 42
Gain cost controlled, 46
Gradient based, 43
Grid interpolation, 49
Grid interpolation example, 50
Higher order, 49
In transform domain, 50
Inter-frame correlation, 212
Joint, 222, 223
MCER entropy, 47
MV bitrate, 48
MV correlation (Inter), 214
MV correlation (Intra), 214, 215
Other techniques, 48
Pel recursive, 49
Post-processing, 46
Principle, 37
Schematic, 39
Search algorithms, 42
Search techniques, 212
Simple codec, 36
Subsampling search, 45
Tree search, 44, 45
Motion compensation (MC), 11, 12, 15, 383, 384,
392



664

INDEX

Motion compensation for high-quality images,
209-215
Motion estimation techniques, 48-50
Motion search algorithms, 4248
Motion vector (MV), 15, 38, 46, 384, 392
Motivation and video transceiver overview, 473-476
MPEG, 17, 345, 379
MPEG-1, 11
MPEG-1+, 12
MPEG-2, 12
MPEG-3, 12
MPEG+4, 13, 379
BIFS, 438
Bit sensitivity, 448
Bitsream structure, 437
Bitstream, 388, 439, 443
Content based, 380, 387
Decoder block diagram, 383, 393
Elementary stream, 383
Encoder block diagram, 383, 393
Flexmuxed stream, 383
Functionalities, 379
Object based, 384, 387
Resynchronization, 444
Scalability, 396
Shape encoding, 393
shape encoding, 394
Standardization, 379
Synchronization layer, 383
Tools, 380
Transmux stream, 384
MPEG-2 bit error sensitivity, 561-571
MPEG-X, 207
MPEG?2, 297
MSE, 40, 399
MSVQ, 99
Multimode video system performance, 476—480
Multiple modulations schemes, 341

Nonbhierarchical OFDM DVB performance,
592-595

One-dimensional fractal coding, 24-32
One-dimensional transform coding, 51-52

Parametric codebook training, 151-152

Parametric encoding, 152-153

Partial forced update, 63—64

PDC, 41

PDF, 39

Pel difference classification, 41

Pel-recursive displacement estimation, 49

Perfect reconstruction quadrature mirror filtering,
185-191

Performance and considerations under erroneous
conditions, 154-158

Performance of system 1, 80-84

Performance of system 2, 84-88

Performance of systems 1 and 3, 114-115
Performance of systems 2 and 6, 117-118
Performance of systems 3-5, 88-89
Performance of systems 4 and 5, 115-117
Performance of the data partitioning scheme,

581-592
Performance of the DVB satellite scheme, 611-623
Performance summary of the DVB-S system,

618-623
Performance under erroneous conditions, 105-107
PFU, 63
PIC, 18
Pilot symbol-assisted modulation, 284
Pixel, 8
pixel, 391
PNN, 94
Post-processing of motion vectors, 46
Practical QMF design constraints, 189-191
Practical quadrature mirror filters, 191-195
Predicted coding, 13
Preface, xxi—xxiii
Principle of motion compensation, 37-51
Properties, 215
Properties of the DCT transformed MCER, 215-222
Proposed codec, 224-235
Pseudo quantizer, 56
PSNR, 42, 399

degradation, 452
performance, 87-88

PSTN, 379

QAM, 257
QAM subchannels, 277
QCIF, 35
QMEF, 185
Analysis-synthesis schematic, 186
Band-splitting, 186
QMF design, 189
QoS, 17
QT codecs, 139
QT decomposition, 139
QT-based transceiver architectures, 159-162
QT-based video-transceiver performance, 162—-165
QT-codec-based video transceivers, 158-162
Quad-tree, 139
Algorithmic issues, 145
Bit sensitivity, 157
Bit-allocation, 155, 157
Bitrate, 146
Decomposition, 139, 140
Decomposition example, 140
Erroneous conditions, 154
Intensity match, 142
Comparison, 145
First order, 144
Zero order, 142
Introduction, 139
Nodes/leaves, 147



INDEX

665

Parametric enhancement, 148
Algorithm, 149
Bit-allocation, 153, 157
Codebook, 152
Codebook training, 151
Comparison, 156
Detection, 149
Encoding, 152
Example, 153
Performance, 156
Process example, 150
Schematic, 154
Template, 151

PDF, 143

Performance, 144, 148, 155

Quantizer ranges, 144

Regular decomposition, 140

Segmentation, 142

Quad-tree based codecs, 139-169
Quad-tree decomposition, 139-142
Quad-tree intensity match, 142-148
Quadrature mirror filtering, 185
Quadrature mirror filters, 185, 191
Quality criterion, 225
Quantizer, 392, 400, 409, 445
Quantizer step, 403
Quantizer training for multi-class DCT, 55-58
Quantizer training for single-class DCT, 55

Random collage theorem, 23

Range block, 22

Rate distortion, 16

Rayleigh channels, 283, 287, 289-291, 293,
356-359, 361-363

Reconfigurable modulation schemes, 257, 341

Reconfigurable videophone system, 272, 339, 343

RGB, 5

RL, 71

RS, 16

RTP, 384, 447

Run-length based intra-frame subband coding,
195-202

Satellite channel model, 607-608
Satellite-based video broadcasting, 604—-626
Scalable coding, 16
Search algorithms, 42
Sensitivity-matched modulation, 75
Simulation environment, 113-114
Slot occupancy performance, 86—87
SNR, 17, 42
Source sensitivity, 75
Source-matched transceiver, 74-80
Spatial filtering, 240
Subband coding, 183-195

10 split band example, 194

Corrupted, 202

Dead zone, 198

Dead zone quantizer, 197

Error sensitivity, 201

Max-Lloyd based, 197

PDF, 196

Performance “Susie”, 200

Run-length based, 195

Split-band codec, 184

Split-band filters, 192, 193

Without quantization, 195
Subband-adaptive OFDM transceivers having

different target bitrates, 493—497

Subsampling search, 45-46
Summary of low-rate codecs/transceivers, 166—169
Summary of QT-based video transceivers, 165-166
Synthesis filtering, 188-189
System 1, 74-77
System 2, 77-80
System concept, 74-75
System performance, 80-89
Systems 3-5, 80
System performance, 113-118

TDD, 367

Terrestrial broadcast channel model, 574-575

Test sequences, 4

Texture, 390

Time division multiple access (TDMA), 371

Time-variant target bitrate OFDM transceivers,
497-504

TMNS5, 221

Transform coding, 51-58

Transform coding efficiency test, 216

transmission error, 452

Transmission format, 75-77

Transmission over the symbol-spaced two-path
channel, 612-617

Transmission over the two-symbol delay two-path
channel, 618

Tree search, 44

Two-dimensional transform coding, 52-55

UEP, 16, 18
UMTS-like videophone system, 473485
Universal access, 380

Variable Length Code (VLC), 392
RVLC, 443, 447
RVLC diagram, 447
Variable-length coding, 195, 441
VCEG, 14
H.264, 14
H.26L, 14
Vector quantization, 93
127-entry codebook, 96
16-entry codebook, 96
Adaptive, 100
Performance, 102
Schematic, 101



666

INDEX

Basic schematic, 97
Bit sensitivity, 106—-108
Bit-allocation, 105, 106
Classified, 102
Active/passive, 105
Complexity, 103
Performance, 104
Schematic, 103
Codebook design, 93
Codebook sizes, 99
Design, 95
Erroneous conditions, 105
Introduction, 93
MSVQ, 99
Performance, 101
Schematic, 100
PDF, 94
Performance, 98
Vector quantizer design, 95-104
Very low bitrate DCT codecs and multimode
videophone transceivers, 35-92
Very low bitrate VQ codecs and multimode
videophone transceivers, 93—138
Video
Frame rate, 8
Block, 8
Video codec outline, 35-37
Video coding standard, H.261, 239-253
Video communications, 15
Video compression, 1
Video compression and transmission aspects, 488
Video formats, 2-5
Video object
Video Object (VO), 385, 386, 389, 441, 451
Video Object Layer (VOL), 386, 387, 451
Video Object Plane (VOP), 386, 389, 390,
394, 398, 440, 451
Video object scene, 384
Video quality measure, 398
Objective measure, 399
Subjective measure, 398
Video sequence
Akiyo, 394, 400, 403
Foreman, 400, 428
Miss America, 394, 400, 401, 428
Suzi, 428
Video systems based on proprietary video codecs,
21-171
Video systems based on standard video codecs,
239-629
Video transmission, 15
Videophone system, 272, 339, 343
VLC, 195, 215
VQ, 8,93
VQ-based low-rate video transceivers, 107-113

Wireless videophone, 272-294, 343-377
ARQ, 341, 371

Bitrate adjustment, 273

Bitrate control, 343

Combined source/channel coding, 342

Conclusions, 376

Encoding history, 278, 279, 347, 348

End of frame effect, 281

Error correction coding, 275

Error resilience, 273

Error-free performance, 288, 354, 355

Features, 292, 343, 353

Feedback channel, 273, 282

Frame errors versus channel SNR, 358, 361

Gaussian channels, 360

H.261/H.263 comparison, 359, 360

Intra-frame coding, 341

Macroblock compounding, 279-284

Macroblock truncation, 282-284

Modulation schemes, 285, 287

Objectives, 273

Packet size, 287

Packet structure, 346, 347

Packetization, 273, 278, 346, 349

Packetization algorithm, 349, 350

Packetization examples, 349

Performance, 283, 286, 287, 292, 352-354,
360-362, 365, 366, 369

Performance over DECT channels, 362, 365,
366

Performance versus channel SNR, 290, 291,
293, 356, 357, 359, 363

Performance with antenna diversity, 361-363

Performance with errors, 288, 354-356

Problems, 339

PSNR versus channel SNR, 360

Rayleigh channels, 360

Reconfigurable, 273

Reconfigurable modulation, 341

Resynchronization, 273

Solutions, 340

Subchannel equalization, 277

Switching levels, 366

System architecture, 283

System environment, 352

Transmission feedback, 282, 367-371, 375,
376

Majority logic codes, 369, 373, 374

Transmission feedback timing, 370

Use of ARQ, 257, 287, 290, 291, 293,
357-359, 371

Use of FEC, 273, 275, 286, 287, 345

YUV, 5, 381, 391, 428

Chrominance, 391
Luminance, 391
YUYV representation, 391

Zero-order intensity match, 142-144
Zig-zag, 392, 409, 445





