Image Warping

e Warping: The mapping from signal F(x) to signal
. G({) by sometransformation {=m(x) satisfying
Image Warping G(MX) ) = F(x).
¢ |mage warping:
—x=(xy), &= ({, 7). x Yy, ¢ el
— F(x), G(¢) €[0, 255]
- m():
* Linear operation: {=Mx
* Piecewise linear operations: {=M(x) x
* RBF approximation: [:iag‘(uxfxu) [4]
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Image warping

source image G target image F

((47)) (xY)

Move the o i o
input image mark the a—. e *Two warping procedur%_
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— For each ¢, x=M{, F(X) = G(J).




Affine Warping — definition

*Assume the mapping from (X, y) to (¢, #) islinear:

{=ax+ay+a
77=Dbyx+ by + by

7] [a & afx
ni=|b b by
11 |0 0 11

6 Unknowns (a, b) need to be solved by 6
eguations, e.g. need 3 pair of correspondences

Affine Warping — better representation

For any (¢, 77) in the triangle, we have
(=M + A0 + A4

=My + A0+ A3 17 (2
1=A +4 +4; (Aiz20,i=12,3)
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Affine Warping
Affine War ping in Matrix format
Let VTR

We then have

Thus the affine warping is:

V=MV'=AB™V";

Affine Warping

source

Correspondences: (M &) = (%4, o),

Affine Warping — better representation

* This representation is invariant to affine
transformation, thus P’ s corresponding point P*(x, )
can be represented as

X=AXg + AXo + AgXg

Y =AYt Ay, + Agys.
with the same 4,

Il |4 & &G A X X XA X
NI=\m m M| H[=M|Y ¥, Ya|A[=M|y
1 |1 1 1|4 11 1|4 1

Affine Warping

Piecewise warping: each triangle defines a warping.

Problem: possible distortion along the boundaries of the triangles




Resampling is a problem

Image pyramids

Texture pyramid Textre map Image
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Application: Model based Video
Coding based on visual tracking




Basic Idea

e System overview

parameters
Face Tracker Face Synthesizer

Foreground/

o Face Tracker

— Piece-wise Bezier VVolume Deformation
Face Model
 Purpose: To design FACS motion units

Face

Face Motion
residuals parameters

H.26L Coder
Bit Streams

Communication Channel

Image Background

Bit Streams

H.26L Decoder Face Motion
parameters

Image Background | | Foreground syrthesis
residuals

Decoded Video|  Foreground/
output Background Face Synthesizer
Composer | Synthesized Face|

Basic |dea Basic |dea

» Face Tracker
— Tracker framework

* Face Tracker
— A example of PBVD Face Model

1s' Frame Face Initialization

Video Input

False Customized face: V,

Initial posture and Deformation: T, Wo, o,

Optical flaw| Ao alls
OE"S‘F‘ Flow | 9P Vap = OWLR (Vo +LP)+ T/ AL, P 77

imation

LSE Model Fitting

[N

Estimation of the face
at current frame:

= P Model Update
V= RV 1PY+T

Basic Idea Experiment results

» Embedding synthesized face in H.26L Codec Tracker: robust tracking at 25fpsin rigid tracking
— Let H.26L take care the background efficiently. mode and 14 fpsin non-rigid mode on a PC with

— The foreground reconstruction residuals coded CPU of 2GHZ.' o

Coding with
facial tracker

Video Input 352X240
Bit rate 18-19Kkbits/second

PSNR around facial 29.28 27.35
area

Coding speeding 1.4 sec/frame 5 sec/frame




Experiment results Experiment results

Blending M orphing:warping+blending

e Blendingislinear
interpolation:

a®)l, +(1-a®)l,
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