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Glossary

Notation

Operators

d-/dz derivation of function with respect to x
E{} expectation

Basic Definitions

b bit-stream

o received bit-stream

z,y discrete pixel positions in the image

t discrete temporal image index

l vector of the pixel position

A set of pixel positions

Sk block of pixels

(L] luminance component of the pixel

senll], ser(l] chrominance component pixel

s[l] vector valued color pixel

st decoded luminance pixel

[ motion-compensated luminance pixel

ull] motion-compensated prediction error luminance pixel
u'[l] decoded version of u[l]

v[l] transmission error luminance pixel

Mg, My spatial displacements in horizontal and vertical direction, respectively
my picture reference parameter

m motion vector

JMODE Lagrangian cost function for macroblock mode decision
Drrc distortion term for the macroblock after reconstruction
RRrrc bit-rate associated to the macroblock

AMODE Lagrange parameter for macroblock mode decision

JMOTION Lagrangian cost function for motion estimation
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Dprp distortion term corresponding to motion compensation error

Ruortion bit-rate associated to the motion vector

AMOTION Lagrange parameter for motion estimation

Optimization Using Lagrangian Techniques

Sk
S

source sample

set of source samples

coding option

set of coding options

chosen coding option

set of chosen coding options
distortion when quantizing & using Z
bit-rate associated to the set of chosen coding option Z
rate constraint

Lagrange parameter

Lagrangian cost function

Comparison to Other Encoding Strategies

CINTRA
1A,
CINTER
my

¢

CINTER+4V,I

cost value for the INTRA macroblock mode

mean value of the pixels in the area

cost value for the INTER mode

resulting motion vector from integer-pixel motion search

bias value to give a preference towards choosing the SKIP mode
cost value for the INTER44V mode after searching the set

Statistical Model for the Prediction Gain

3

3

3

x0T

reference frame index

minimal MSE value for a block when referencing frame m
logarithmic distortion corresponding to D,,

random variable associated to distortion

random variable associated to distortion minimization
M-tuple of random variables

probability density function of XM

covariance matrix

element of the covariance value
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A

L

9z, Gy
z'y
A? B*

vector of mean values

mean value

variance

correlation factor

difference between expected values

jointly Gaussian probability density function
number of dyadic minimizations

factor

e Multi-Frame Motion-Compensated Prediction

overall number of reference pictures at the encoder
number of decoded reference pictures

number of warped pictures at the encoder

chosen number of reference pictures

affine motion parameter vector

affine motion parameter

coefficients of the orthonormalized affine motion model
quantizer step size for the affine motion parameters
number of initial translational motion vectors for a cluster
image intensity gradients in z and y direction

shifted discrete spatial positions in the image

matrices for gradient approximation

Fast Motion Estimation for Multi-Frame Prediction

!
DDFD

N0 oS

approximate distortion term

norm order

threshold for search space reduction

factor for early termination of the motion search
threshold for sub-sampling of the block

ratio between two values of average computation time

Error Resilient Video Transmission

probability of packet loss
probability that packet is correctly received

the Ith decoded version of the transmitted video frame at the decoder
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viii

n probability of the occurrence of s} at the decoder

Dirp distortion for the MCP error when referencing s,

Dorp random variable for distortion for the MCP error at the decoder

Dipc distortion for the reconstruction error when referencing s

Drrc random variable for distortion for the reconstruction error at the decoder
Dgrr error modeling term approximating the expected transmission error distortion
K weight of Dgrr when incorporated into Lagrangian coder control

At time interval between the current and a past reference frame

fp Doppler frequency

fe carrier frequency

R, total transmission bit-rate

T modulation symbol interval

m number of bits per symbol

N number of symbols per block

K number of information symbols per block

N, maximum number of symbols per block

<

code rate



Abbreviations and Acronyms

ACK acknowledgment message
AWGN  additive white Gaussian noise
CIF Common Intermediate Format
CR conditional replenishment
DCT discrete cosine transform

DECT Digital Enhanced Cordless Telecommunications
DFD displaced frame difference
ECVQ entropy-constrained vector quantization

ETSI European Telecommunications Standards Institute
FD frame difference

FEC forward error correction

FS full search

GOB group of blocks

GSM Global System for Mobile Communications

HP-MC  half-pixel motion compensation

IP-MC  integer-pixel motion compensation

ITU-T Intern. Telecommunications Union - Telecommunications Standardization Sector
MCP motion-compensated prediction

MFP multi-frame prediction

NACK  negative acknowledgment message

NOS norm-ordered search

PDF probability density function
POS probability-ordered search
PSNR peak signal-to-noise ratio
QCIF Quarter Common Intermediate Format
RS Reed-Solomon (code)
RWER  residual word error rate
MSE mean squared error

SAD sum of absolute differences
SSD sum of squared differences
SSR search space reduction

TMN-9  test model near-term, version 9
TMN-10 test model near-term, version 10



