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Briefly, and in general terns, the invention pertains to
a nmet hod and apparatus for estimating novenent in an inmage
produced by a video signal. The inventors of the instant
application have recogni zed that novenent estination can be
performed using only specific bits, for exanple, one or nore
nost significant bits (MSB) of the picture el enment values of a
video imge. Picture elenent values (pixels) in a reference
bl ock of a first video image stored in a first storage unit
are conpared with corresponding pixels in a search zone bl ock
of a second video imge stored in a second storage unit. The
conpari son of corresponding pixels is perfornmed by gates Gl-
6, counters Cl1-C6 and a conparator. |In accordance with the
principles of the invention, the pixel conparison is perforned
using fewer bits than the nunber nomnally used to represent
each pixel. For exanple, pixels nomnally represented by 8
bits are conpared using only the one or two MSBs. Based on
this truncated bit wi dth pixel conparison, the conparator
determ nes the search zone bl ock and reference bl ock that
gi ves the highest correlation (i.e., the blocks with the
greatest simlarity). Upon identifying the search zone bl ock

and reference bl ock providing the highest correlation, the
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conparator conmputes a novenment vector representing the
relative position of the identified bl ocks.

Claim1 is the only independent claimon appeal, and it
reads as follow

1. A net hod of estimating novenent in an inage produced by a
vi deo signal, conprising the steps of:

a) conparing picture elenent values in a reference bl ock
of a first video inmage with correspondi ng picture el enent
values in a search zone bl ock of a second video i mage, wherein
said conparison is perforned using a nunber of bits N, |ess
than all of the bits used to represent a picture el enent
val ue; and

b) conputing a novenent vector using a relative position
of a matching search zone block to said reference bl ock,
wherein said matching search zone bl ock gives a highest
correlation of picture elenent values with the picture el enent
val ues of said reference bl ock.

The prior art relied upon by the exam ner as evi dence of

obvi ousness are:

Music et al. (Misic) 4,914,508 Apr. 3, 1990
Gobert et al. (CGobert) 5,247,586 Sep. 21, 1993

Clains 1, 2, 8-12 and 22 stand rejected under 35 U S. C
8§ 103(a) as being unpatentable over CGobert in view of Misic.
Rat her than reiterate the examner’s full statenent of
t he above-noted rejection and the conflicting viewoints

advanced by the exam ner and appell ant regardi ng t hose
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rejections, we nmake reference to the exam ner’s answer (Paper
No. 15) for the exam ner’s reasoning in support of the
rejection, and appellant’s main and reply briefs (Paper No. 14
and Paper No. 16, respectively) for appellant’s argunents

t her eagai nst .

Appel l ant has indicated that clains 1, 2, 8-12 and 22 all
stand or fall together (Brief, page 3). Accordingly, we
select claim1l for review and shall decide the appeal on the
basis of this claimalone in keeping with 37 CFR §

1.192(c) (7).
OPI NI ON

In reaching our decision in this appeal we have given
careful consideration to appellant’s specification and cl ai s,
to the applied prior art references? and to the respective
positions articul ated by appellant and the exam ner. As a

consequence of our review, we wll not sustain the exam ner’s

2l n our evaluation of the applied teachings, we have
considered all of the disclosure of each teaching for what it
woul d have fairly taught one of ordinary skill in the art.
See In re Boe, 355 F.2d 961, 965, 148 USPQ 507, 510 (CCPA
1966). Additionally, this panel of the board has taken into
account not only the specific teachings, but also the
i nferences which one skilled in the art woul d reasonably have
been expected to draw fromthe disclosure. See In re Preda,
401 F.2d 825, 826, 159 USPQ 342, 344 (CCPA 1968).

4



Appeal No. 1997-2398
Application No. 08/354, 929

rejection of clainms 1, 2, 8-12 and 22 under 35 U S.C. 8§
103(a).

As a general proposition in an appeal involving a
rejection under 35 U.S.C. 8 103, an exam ner is under a burden

to make out a prinm facie case of obvi ousness. | f that burden

is nmet, the burden of going forward then shifts to the

applicant to overcone the prinma facie case with argunent

and/ or evidence. (Ooviousness is then determ ned on the basis
of the evidence as a whole and the relative persuasi veness of

the argunents. See In re Cetiker, 977 F.2d 1443, 1445, 24

USPQ2d 1443, 1444 (Fed. Cir. 1992); In re Hedges, 783 F.2d

1038, 1039, 228 USPQ 685, 686 (Fed. Cir. 1986); ILn re
Pi asecki, 745 F.2d 1468, 1472, 223 USPQ 785, 788 (Fed. Cr

1984); and In re R nehart, 531 F.2d 1048, 1052, 189 USPQ 1147

( CCPA 1976).

We, of course, fully appreciate the exam ner’s assessnent
of the applied prior art, as well as the manner in which the
exam ner proposes that the references be applied. However,
the difficulty that we have with the rejection advanced by the
exam ner is that when we set aside what appellant has

di sclosed to us in the present application, it is apparent to
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suggestive of the invention now cl ai ned.

The exam ner (Final Rejection, page 3) basically relies
on Gobert for teaching all the features required by
i ndependent claim 1l except for the Iimtation of conparing
“... a nunber of bits N, less than all of the bits used to
represent a picture elenment value.” The exam ner cites Misic
as teaching the feature of “... a nunber of bits N, |ess than
all of the bits used to represent a picture el enent val ue,”
and contends that it would have been obvious to nodify Gobert
by incorporating the bit-width truncation feature of Misic
because such a nodification would further reduce the
conput ati onal conplexity goal expressed by Gobert (Final
Rej ection, page 4). Further, the exam ner states (Final
Rej ection, pages 3 and 4) that Misic suggests the
applicability of bit-width truncation in the area of frane-
di fferencing or notion conpensati on.

In rebuttal, the appellant requests reversal of the
examner’s rejection asserting that the exam ner’s rejection
m sinterprets the Music and Gobert references and

m sunder st ands the effect of conbining the features that these
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two references disclose. In support thereof, the appellant
argues (Brief, page 4) that the use of truncated bit w dth

pi xel conparison in notion estimation is not suggested by
Musi c or Gobert. Appellant contends (Brief, page 5) that,
unlike the instant invention defined by the clains, the bit-
wi dth truncation taught by Miusic relates to RGB col or
conponents for the expressed purpose of reducing the quantity
of data transmtted and i nproving data conpression efficiency.
Appel I ant further asserts that neither Gobert nor Misic
recogni zes the advantage or the feasibility of using bit-wdth
truncation in notion estimati on and neither reference supplies
any specific notivation for its use.

According to the appellant (Brief, page 7), the conbination of
Gobert and Music would result in a systemthat produces an
addi ti onal conputational error that deters the conbination of
t he Gobert and Music teachings.

In response to appellant’s first argunent, the exam ner
points to colum 4, lines 10-35 of the disclosure of Music for
notivation for the conbined teachings of Misic with Gobert
(Answer, page 6). Further, the exam ner asserts (Answer, page

7) that based on the teachings in colum 14, l|lines 2-17 of
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Music, "one of ordinary skill in the art would equate Misic’s
"frame differencing advanced processi ng/ conpressi on schenme' as
executing 'notion estimation' as defined by Gobert.™

We have reviewed the disclosure of Miusic, paying
particular attention to the passages relied upon by the
exam ner, and we find that the teachings of Misic would not
have been suggestive of using the disclosed bit-w dth
truncation feature in the field of notion estimtion of video
signals. W are in general agreenment with the appell ant
(Brief, page 5) that the disclosure of Music is directed
toward digital color conponents and the conpression of digital
color video data (Music, col. 2, line 34 to col. 3, line 45).
Musi ¢ uses bit-width truncation of RG col or conponents (col
4, lines 30-35) for conpressing digital color data as opposed
to bit-width truncation for notion estimation of a video
imge. W do not find any evidence here that woul d have been
suggestive of using bit-width truncation as it relates to
Gobert’s notion estimation. W are appreciative of the
examner’s reliance on colum 4, lines 10-35 of Music for its
teachi ng of reducing the anount of data required to represent

pi xel s of a picture. However, we find that this teaching is
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the result of using run lengths in the video signal. Thus,
nothing in Miusic indicates that a reduction in hardware
conpl exity can be achieved as a result of using bit-width
truncation as the exam ner has suggested (Answer, page 6).

The exam ner points to the fact that both Gobert and
Music state that their inventions are relevant to the area of
vi deo- conferenci ng (Answer, page 6). W find that this
acknow edgnent woul d not have suggested the conbination of the
t eachi ngs of Gobert and Misi c.

The exam ner asserts (Final Rejection, page 4) that Misic
suggests the applicability of bit-width truncation to notion
conpensation, and, in support thereof, the exam ner draws our
attention to colum 14, line 60 to colum 15, line 15 of
Music. We do not agree. To us, this portion of the Misic
di scl osure teaches the artisan that further conpression of
color video data may be acconplished by the inplenentation of
t hese additional nethods and in no way reveals to us that it
woul d have been obvious to one skilled in the art to use
Music’s bit-width truncation feature in the pixel conparison
met hod of Gobert for the purpose of estinmating novenent in an

i mge produced by a video signal.
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Appel l ant’ s argunent (Brief, pages 4 and 8) enphasi zes
that Gobert’s notion estimation involves significant error
since Gobert only selects certain pixels in correlating pixel
bl ocks instead of all of the pixels. Appellant points out
t hat Gobert’s nmethod underm nes the exam ner's notivation for
additionally incorporating truncated bit-w dth pixel
conparison as taught by Miusic into the Gobert system because
this woul d conmpound the existing errors produced in the Gobert
nmet hod.

In rebuttal, the exam ner disagrees with the appell ant
noting that one possessing an ordinary |level of skill in the
art woul d have been driven by reduction constraints to nake
t he conbi nation of Gobert and Music. In fact, in the
exam ner’s view (Answer, pages 12 and 13), the Gobert-Misic
conbi nati on woul d have suggested several ways of reducing the
error in notion estimation and inproving the accuracy of the
notion estimation. Firstly, as viewed by the exam ner,
Gobert’s method includes the addition of nore reference pixels
in the actual correlation process for inproved accuracy.

Secondly, with the Gobert-Misic conbination, the exam ner

10
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reasons that the truncati on anmount could be varied to nore
accurately reflect the pixel’s original conponent val ues.

We find ourselves in general agreenment with the appell ant
that the skilled artisan, equi pped with Gobert's system and
obj ectives of designing a systemincluding sinplified hardware
i npl ementati on and reduced prediction error rate (col. 2,
lines 63-68), would not have been notivated to conbine the
teachings of Music with the teachings of Gobert. Mre
specifically, we fail to see why the skilled artisan woul d
sel ect certain pixel data as taught by Gobert (col. 1, lines
13-15), thereby incorporating a certain error rate into the
notion estimation of a video signal, and, thereafter, further
conmpound the error rate by truncating the bit data of the
pi xel when it is generally understood that such truncation
woul d further increase the degree of error in the notion
estimation of a video signal. Accordingly, we will not
sustai n the obvi ousness rejection of independent claim1 and
dependent clains 2, 8-12 and 22. Therefore, the decision of

the exam ner rejecting clainms 1, 2, 8-12 and 22 is reversed.

DEC S| ON

11
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The decision of the exam ner rejecting clains 1, 2, 8-12
and 22 under 35 U.S.C. § 103(a) is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge

BOARD OF PATENT

LEE E. BARRETT APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

M CHAEL R FLEM NG
Adm ni strative Patent Judge
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