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Notation xi

Notation

a aspect ratio

a average aspect ratio

A, system matrix for rigid body motion estimation

Ay, rigid body system matrix for frame ¢

A system matrix for internal camera parameter estimation
Ainti internal camera parameter estimation system matrix for frame ¢
A system matrix for camera calibration

Ay system matrix for flexible body motion estimation

b vector of intensity differences between two frames

c; i-th B-spline control point

¢; estimate of the i-th B-spline control point position

Camb relative intensity of ambient light

el oG, cB RGB components of the relative ambient light intensity
Chinbs Conbs Comp transformed relative intensity values of ambient light

Cdir relative intensity of directional light

B, G, B RGB components of the relative directional light intensity
Chiry Coiny Coin transformed relative intensity values of directional light
Cpor DCT coefficients

C system matrix for illumination estimation

Cg, Cr chrominance components of the video signal

Cq, Cy displacement of the optical axis from the center of the CCD sensor
d=1[d, d,)T 2-D image displacement vector

d estimated 2-D image displacement vector

D distortion

Diens diameter of camera lens

Dprp distortion after motion compensation

Drec distortion of reconstructed frame

E illuminance

f focal length

Af estimated focal length changes

far fy scaled focal length

fm estimate of f,

F, Fa matrices specifying inequality constraints for the LSI
FAP vector of K facial animation parameters

FAP* k-th facial animation parameter

FAP,, FAP, facial animation parameters of previous and current frame, respectively

FAP, facial animation parameter estimate for the current frame
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AFAP estimated facial animation parameter changes

FAPE, minimum value for FAP k

FAPE maximum value for FAP k

AFAPE, minimum changes for FAP k

AFAPE . maximum changes for FAP k

8, 8a vectors specifying inequality constraints for the LSI

h macroblock header

i, j, k indices

1 y-predistorted pixel intensity

IR G 18 RGB components of the p-predistorted intensity

I, I intensities of the previous and current frame, respectively

Iy estimated intensities of the current (model) frame

I average pixel intensity [ = %

r linear pixel intensity

'R e B RGB components of the linear intensity

1., linear pixel intensity of the texture map

I — intensity of the texture map in the eye region

Liex shade modulating texture map in the eye region

K number of FAPs

1=, 1, 1.]7 illuminant direction

L luminance

m? head model deformation vector for control point ¢
corresponding to the k-th FAP

mf motion-compensated vector m¥

n=[n, n, n,J7 surface normal

N number of frames

N, N, image width and height in pixels

N triangular B-spline basis functions

oF center of rotation for the k-th FAP

oF estimate of of

D, q surface gradients

q image geometry %

q estimate of image geometry

Aq estimated changes in ¢

Q DCT quantizer parameter

T radius

R(n), R(p,q) reflectance

R rotation matrix

Ri, Ry rotation matrix for the previous and the current frame, respectively
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X1, X2

Xo

Xe

Xw = [Iu Yuw Zw}T

X0 = [Zo Yo ZU}T
x =2y ZI}T

X =[X Y|
X1, Xy

X' = [X' V']
X=Xy Yi"
X;=[X; YT
Xist

Xa=[Xq Yo"

Xo = [Xo Yo|"

relative rotation matrix between the previous and the current frame
estimate of the relative rotation matrix between the previous

and the current frame

matrix of estimated rotation parameters

rotation matrix for the k-th FAP

Euler angles

rate for motion vectors

bit-rate for macroblock reconstruction

rotation angle scaling factor for the k-th FAP

scaling factors relating frame buffer coordinates with image coordinates
translation vector

translation vector for the previous and the current frame, respectively
relative translation vector between the previous and the current frame
estimate of the relative translation vector between the previous and the
current frame

estimated translation parameters

estimated and corrected z-component of translation

original correct z-component used in calibration experiments
deformation vector for 3-D object points

matrix containing the deformation vectors t,, t,, and t,

j-th vertex

camera coordinates of a point in the 3-D scene

3-D object point coordinates corresponding to previous and the current
frame, respectively

estimated 3-D object point coordinates for the current frame

object center

world coordinates of a point in the 3-D scene

local object coordinates

local light source coordinates

frame buffer coordinates centered around the optical axis

image coordinates of the previous and the current frame

undistorted frame buffer coordinates

frame buffer coordinates

undistorted 2-D coordinate in the image plane

distorted 2-D coordinate in the image plane

distorted 2-D pixel coordinates

location of optical axis in pixel coordinates
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T index list containing the three vertex indices of a triangle

Z; index list containing the control point indices that influence vertex j
@ angle between the optical axis and the viewing direction

A picture reference parameter

Y gamma value

Ki parameters describing the radial lens distortion of the camera

R estimate of radial lens distortion parameters

Ak; estimated radial lens distortion parameters

Ai(x) barycentric coordinate

Amotions Amode Lagrange multipliers

Pheight height angle of the camera

Pheight average height angle of the camera

height estimated height angle after correction

¥ original correct height angle used in calibration experiments
Q=[Q, Q Q.7 axis of rotation with 2] =1

QF axis of rotation for the k-th FAP

d threshold for angle between illuminant direction and surface normal
o standard deviation

© rotation angle, specifying rotation around 2

ok rotation angle corresponding to the k-th FAP
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Abbreviations and Acronyms

2-D
3-D
AU
bps
BRDF
CCD
CIE
CIF
CRT
DCT
DFD
DOF
FACS
FAP
FDP
fps
GOB
Hz
I-frame
IDCT
ISDN
ITU
ITU-T

JPEG
kbps
KLT
LPC
LS
LSI
MAC
Mbps
MBC
MCP
MSE
MPEG
NNLS

Two-dimensional

Three-dimensional

Action Unit, facial expression parameter of the FACS system
Bits per second

Bidirectional Reflection Distribution Function
Charge Coupled Device

Commission Internationale de I’Eclairage
Common Intermediate Format (352 x 288 pixels)
Cathode Ray Tube

Discrete Cosine Transform

Displaced Frame Difference

Degrees of Freedom

Facial Action Coding System

Facial Animation Parameter

Facial Definition Parameter

Frames per second

Group of Blocks

Hertz (one cycle per second)

Intra-Coded Frame

Inverse Discrete Cosine Transform
Integrated Services Digital Network
International Telecommunications Union
International Telecommunications Union,
Telecommunications Standardization Sector
Joint Photographic Experts Group

kilo bits per second

Karhunen-Loeéve Transform

Linear Predictive Coding

Least-Squares

Least-Squares with Inequality Constraints
Model-Aided Coding

Mega bits per second

Model-Based Coding

Motion Compensated Prediction

Mean Squared Error

Moving Pictures Expert Group
Non-Negative Least Squares
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NURBS Non-Uniform Rational B-Splines

OBASC Object-Based Analysis-Synthesis Coder

P-frame Predicted Frame

PAL Phase Alternating Line

PDA Personal Digital Assistant

PSNR Peak Signal-to-Noise Ratio

PSTN Public Switched Telephone Network

QCIF Quarter Common Intermediate Format (176 x 144 pixels)

RD Rate-Distortion

SAD Sum of Absolute Differences

StM Structure-from-Motion

SNHC Synthetic and Natural Hybrid Coding, part of MPEG-4 standard
SSD Sum of Squared Differences

TMN-10 Test model near term, version 10, of the H.263 standard

vV Television

VLC Variable Length Code

VOP MPEG-4 Video Object Plane



