
lmage-procesing expert CC. jay Kuo (center), witi SlPl graduat€ students Sungook Kim and Junavit Chalidabhongse Together, the researches have auu"ffff
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the ncw method

by Eric Mankin

Haste MnKEs \?AsrE, AND
NEVER SO MUCH AS IN THE TASK
oF compressing video informa-
tion, USC image-processing ex-
pert C.C. Jay Kuo has found.

By using a method that
avoids jumping to conclusions
about the motion found in suc-
cessive video images, Kuo and
two gnduate students working
at the School ofEngineeringt
Signal  and Image Processing
Institute (SIPI) have created a
way to speed up - by a factor
of 100 - what is now thc most
computation-intensive oart of
t he  mos t 'w ide l v  used  v i deo
comPressron Process.

Recording full-sound color
video in digital form generates
huge amounts oFdata.  I / i th
rising demand for software that
t ransmim video over Interner
connections and incorporates
video capabilities in multime-
dia applications, scientists are
looking for  bet ter  ways to
"comprcss" 

these data, Once
compressed, the information

can bc stored more compactly
and transmitted more quickly.

SIPI student Junavit Chal-
idabhongse del ivered a paper
last surnmer in San Diego de-

nique he developed
with Kuo and fellow

by a ftctor of 50. A key element
in the MPEG strategy is the use
of 

'mot ion 
vectors,"  which

economize data requirements
by seeking to record only those
elements of  the v ideo image
that change from Frame to
lTame.

F ind ing  t he  bes t  mo t i on
vector with which to compress
an image can be cornputation-
intensive and, therefore, time
consuming and expensive. One
widely used method looks at
al l  areas in an image and i ts
immediate successor (the video
equivdent of successive images
on a piece of  mot ion picture

f i lm) and then uscs what
amoun ts  t o  b ru te  compu te r
power to find a solution.

In a major brcakthrough,
the USC research team has ex-

tnat  motron vec-
torb display cotre-

uses computat ional  power
much more economically and
efficiendy.

TnE Npv rEcHNreuE FrRsr
IDENTIFIES, AT A COARSE LEVEL
ofresolution, a number ofcan-
didates for the best motion vec-
tor, just as a number of earlier
algorithms have done.

But instead of i.nlmediately
choosing one of  these candi-
dates on the basis of a compari-
son between the first fiame and
the frame immediately follow-
ing it, the new algorithm re-
serves judgment and,considers a
third framc. as qcll. ,. { _rr ,

The addidonal information
thus obtained by looking one
s tep .ahead  makes  poss ib l e  a
much better determination of
the vector.

The algorithm takes a simi-
lar stiategy in compressing dif-
ferent  areas of  a g iven image.
Thc old full-search, brute-force
technique treats all parts ofan
imagc as unrelated and calcu-
lites each part,independently.
The USC groupt algorithm in-
steed tel$s advantage of the fact
.th1t a{jagcng areas of an image

' aic:likelv to have the same or
yer] r  s imi lar '  mot ion vectors.
The ncw algorithm rapidly tests
adjoining'blocks of the image
to see whether the motion vec-
tors are alike. Ifthey are, it uses
thc correlation to speed up the

, ?iocess.
The new method can re-

duce the comDutation time in
rhotion estimation for MPEG
compression by a factor  of
more than 100 with no degra-
dation in performance.

"Ve've 
comoressed actual

video and have achieved even
'better cconomies in some cases
- up to a factor  of  140,"  said
Kuo, an associate professor in
the Department of  Electr ical
Enginiering/Systems. 

"We be-
lieve this technique will have
real-world; commercid applica-
tions." *


