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DECI S| ON ON APPEAL

This is a decision on appeal under 35 U. S.C. § 134 from
the rejection of clainms 1-6, 8-10, 12-19, 26-33 and 79-86.

W reverse.

BACKGROUND

The invention at issue in this appeal relates to
conpressive i nage encodi ng and decodi ng. Conpression is

essential to efficient storage and transm ssion of digitized
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i mges. Conpression nmethods have been descri bed by the Joint
Phot ogr aphi ¢ Experts Group (JPEG for still imges and the
Motion Picture Experts Goup (MPEG for noving i nages. The
JPEG nmet hod involves a discrete cosine transform followed by
guanti zati on and vari abl e-1ength encodi ng. The MPEG net hod

i nvol ves detecting notion vectors. Both nmethods require
extensi ve conputation, with the detection of notion vectors

bei ng particularly demandi ng.

The appellant's invention encodes a digitized i mage by
detecting edges in the image, encoding the position and
shar pness of the detected edges, filtering the imge by a | ow
pass filter to generate a | ow frequency i mage, and encodi ng
the lowfrequency inage. A digitized i nage encoded in this
way is reconstructed by generating a horizontal edge inmage and
a vertical edge imge fromthe encoded edge position and
shar pness, synthesizing a pair of high-frequency inmages by
filtering the horizontal and vertical edge images with an edge
synthesis filter, decoding the | owfrequency i mage, and
perform ng an inverse wavel et transformon the decoded | ow -

frequency i mage and the high frequency inmages. Synthesizing



Appeal No. 1998-1895
Application No. 08/425, 990

t he hi gh-frequency i nages fromthe edge i nages enabl es high

conpression, wthout recourse to extensive conputation.

Claiml, which is representative for our purposes,
fol | ows:

1. A met hod of encodi ng and decodi ng a
digitized i mage consi sting of pixel values,
conprising the steps of:

detecting sharpness of edges in said digitized
i mage,;

encodi ng position and sharpness val ues of edge
poi nts havi ng sharpness val ues exceeding a certain
t hreshol d, thereby generating edge information;

filtering said digitized i mage by a | ow pass
filter, thereby generating a | owfrequency i nage;

encodi ng said | owfrequency inage, thereby
generating | owfrequency information;

sendi ng said edge information and said | ow
frequency information to an input/output device;

receiving said edge information and said | ow
frequency information from said input/output device;

generating a horizontal edge imge and a
vertical edge inmage from said edge information

synt hesi zing a pair of high-frequency inmges by
filtering said horizontal edge inage and said
vertical edge inmage with an edge synthesis filter;

Page 3
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decoding said | owfrequency information, thereby
obt ai ni ng a decoded | ow frequency i nmage; and

perform ng an inverse wavel et transformon said

decoded | ow frequency i mage and said pair of high-
frequency i nages.

Besides the appellant‘s admtted prior art (AAPA), the

references relied on in rejecting the clains foll ow

Schr ei ber 3,035,121 May 15,

1962

Toriu et al. (Toriu) 4,908, 872 Mar. 13, 1990
Chsawa et al. (Chsawa) 5,124,811 June 23,
1992

van der Wal 5, 359, 674 Cct. 25, 1994

filed Dec. 11, 1991

Car nahan 5,414, 780 May 9, 1995
filed Jan. 27, 1993.

Clains 1-5, 15-19, 26, and 79 stand rejected under 35 U. S. C
§ 103 as obvi ous over Schreiber in view of van der Wal further
in view of Carnahan or AAPA. Clains 6 and 8 stand rejected
under 8 103 as obvi ous over Schreiber in view of van der Wal
further in view of Carnahan or AAPA even further in view of
Chsawa. Clains 9, 10, 12-14, 27-33, and 80-86 stand rejected

under 8§ 103 as obvi ous over Schreiber in view of van der \Wal
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further in view of Carnahan or AAPA even further in view of
Toriu. Rather than repeat the argunents of the appellant or
exam ner in toto, we refer the reader to the brief and answer

for the respective details thereof.

OPI NI ON
In deciding this appeal, we considered the subject matter
on appeal and the rejection advanced by the exani ner.
Furthernore, we duly considered the argunents and evi dence of
t he appel l ant and exam ner. After considering the totality of
the record, we are persuaded that the exam ner erred in
rejecting clains 1-6,

8-10, 12-19, 26-33, and 79-86. Accordingly, we reverse.

We begin by noting the follow ng principles from

In re Rijckaert, 9 F.3d 1531, 1532, 28 USPQ2d 1955, 1956

(Fed. Gr. 1993).

In rejecting clains under 35 U.S.C. Section 103, the
exam ner bears the initial burden of presenting a
prima facie case of obviousness. |In re Qetiker, 977
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F.2d 1443, 1445, 24 USPQRd 1443, 1444 (Fed. GCr.
1992).... "A prima facie case of obviousness is
establ i shed when the teachings fromthe prior art
itself would appear to have suggested the clained
subject matter to a person of ordinary skill in the
art." Inre Bell, 991 F.2d 781, 782, 26 USPQd
1529, 1531 (Fed. Cir. 1993) (quoting In re Rinehart,
531 F.2d 1048, 1051, 189 USPQ 143, 147 (CCPA 1976)).

Wth these principles and finding in mnd, we consider the

examner's rejections and appellant's argunent.

The conbi nation of references applied in each of the
exam ner's rejections includes the subconbi nati on of Schrei ber
in view of van der Wal. Regarding the subconbi nation, the
exam ner asserts, "[i]t would have been obvious ... to use the
pyramd filtering of van der Wal, since the system of van der
Wal al so applies to coding as noted in col. 20, lines 63-68,
which is commonly used in subband i mage codi ng, because van
der Wal further provides for imge enhancenent and noise
reduction, and because both Schrei ber and van der Wal obtain
edge data.” (Examiner's Answer at 5.) The appellant argues,
"van der WAl would not lead an ordinarily skilled person to

nodi fy Schreiber ...." (Appeal Br. at 17.)
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“CObvi ousness may not be established using hindsight or in
vi ew of the teachings or suggestions of the inventor.”

Para- Or dnance Mg., 73 F.3d at 1087, 37 USPQRd at 1239 (citing

WL. Gore & Assocs., Inc., 721 F.2d at 1551, 1553, 220 USPQ at

311, 312-13 (Fed. Cr. 1983)). “It is inpermssible to use
the clained invention as an instruction manual or ‘tenplate’
to piece together the teachings of the prior art so that the

clained invention is rendered obvious.” |In re Fritch, 972

F.2d 1260, 1266, 23 USPQd 1780, 1784 (Fed. Gir. 1992) (citing

In re Gordon, 733 F.2d 900, 902, 221 USPQ 1125, 1127 (Fed.

Cr. 1984)). "[T]o establish obviousness based on a

conbi nation of the elenments disclosed in the prior art, there
must be sone notivation, suggestion or teaching of the
desirability of nmaking the specific conbination that was nmade

by the applicant.” 1n re Kotzab,

217 F.3d 1365, 1370, 55 USPQ2d 1313, 1316 (Fed. Cr. 2000)

(citing ILn re Dance, 160 F.3d 1339, 1343, 48 USPQd 1635, 1637

(Fed. Cir. 1998) and In re Gordon, 733 F.2d 900, 902, 221 USPQ

1125, 1127 (Fed. Cir. 1984)).
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Here, the examiner fails to identify a sufficient
suggestion to conbi ne van der Wal with Schrei ber. Schreiber
t eaches "bandw dt h-reduction systens ...." Col. 1, I. 9. For
its part, van der Wal discloses "nmultiresolution signal
processing circuitry which has been sinplified so that it may
be inplenented as a single IC. The circuitry includes a
filter and is configured to accept input signals having
i mhedded
timng signals.” Col. 2, Il. 50-54. Although van der Wal
teaches that "[i]n this configuration, nultiple signal
processing circuits may be coupled in cascade to produce a
mul ti-stage pyram d processing system', id. at |Il. 58-60, the
exam ner fails to identify a sufficient suggestion to add the
mul ti-stage pyram d processing systemto the systens of

Schr ei ber.

As aforenmentioned, the exam ner relies only on certain
lines in van der WAl for a suggestion to conbine van der Wl
with Schreiber. To put the lines in context, the ful

par agr aph of the reference that contains the lines follows.
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FIG 10 illustrates a configuration of two

pyram d |1 Cs, 1002 and 1004, and two frame stores

1006 and 1008 as a reduce-expand pyranm d nodul e.

This nodul e may be used for encodi ng and decodi ng

i mges for data reduction, image enhancenent, noise

reduction i mage nergi ng and ot her image processing

functions where it is desirable to reconstruct an

image froma pyramd after some processing is

performed on pyram d inages.
Col. 20, |I. 63 - col. 21, I. 2. In summary, the paragraph
teaches that van der Wal's reduce-expand pyram d nodule is
useful "where it is desirable to reconstruct an inmage froma
pyram d after sone processing is perfornmed on pyramd inmages."
There is no evidence, however, that Schrei ber enploys, |et
al one processes, such pyram d images such that it would be

desirable to reconstruct an inmage froma pyramd

Rel yi ng on AAPA as evidence that "wavel ets provide for
ef ficiency and high conpression ratios" (Exam ner's Answer at
6), on Carnahan to "denonstrate[] the commonality of using a
wavel et transformin i mage coding" (id.), on Chsawa to
"provide[] for a series of lowpass filters in an encodi ng
apparatus” and "for different cut-off frequencies" (id. at 8),
and on Toriu "only ... as an exanple to show the commonal ity

of a typical horizontal and vertical gradi ent operations” (id.
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at 9), the examner fails to allege, |let alone show that

t hese references cure the deficiency of Schreiber and van der
Wal .  Because there is no evidence that van der Val's reduce-
expand pyram d nodul e woul d have been desirable in Schreiber's
systens, we are not persuaded that teachings fromthe prior

art woul d have suggested the conbi nation

In addition, clains 1-6, 8-10, and 12-14 specify in
pertinent part the followng [imtations: "synthesizing a pair
of high-frequency imges by filtering said horizontal edge
i mge and said vertical edge image with an edge synthesis
filter ... and performng an inverse wavelet transformon said
decoded | owf requency i mage and said pair of high-frequency
images.” Simlarly, clainms 26-33 specify in pertinent part
the followng Iimtations: "synthesizing a pair of high-
frequency imges by filtering said horizontal edge inage
hori zontally with an edge synthesis filter, and filtering said
vertical edge inage vertically with said edge synthesis
filter; ... performng an inverse wavelet transformon said
hi gh-frequency i nages and said | owfrequency inmage, thereby

obtaining said digitized image ...." Also simlarly, clains
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79-86 specify in pertinent part the followng limtations:
"synt hesi zing a pair of high-frequency inmages by filtering
said pair of edge inmages with an edge synthesis filter; and an
i nverse wavel et transform processor, coupled to said up
sanpl er and sai d edge synthesizer, for performng an inverse
wavel et transform on said decoded | owfrequency i mage and said
pai r of high-frequency inmages, thereby obtaining said
digitized image." Accordingly, clains 1-6, 8-10, 12-14, 26-
33, and 79-86 require performng an inverse wavel et transform
on a pair of high-frequency inages that were synthesized by

filtering a pair of edge imges with an edge synthesis filter.

The exam ner fails to show a suggestion of the
l[imtations in the prior art. He admts, "[n]either van der
Wal nor Schreiber explicitly provide for an inverse wavel et
transformon the | ow and hi gh-frequency inages ...."

(Exam ner's Answer
at 5.) 1In terns of the AAPA, the appellant acknow edges "nuch
interest in the wavelet transformas a neans of obtaining high

conpression ratios with relatively nodest anounts of

conputation.” (Spec. at 1.) Although the AAPA al so discl oses
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the performance of "[a]n inverse wavelet transform... to
obtain the original inmage" (id. at 2-3), the inverse transform
is not perforned on a pair of high-frequency inages that were
synt hesi zed by filtering a pair of edge imges with an edge
synthesis filter. To the contrary, the AAPA's inverse wavel et

transformis perforned on inter alia high-frequency data

resulting froma wavel et transform The specific adm ssion
fol |l ows.

Anot her prior-art wavel et encodi ng schene
enpl oys a basic wavelet that is the first derivative
of a smoothing filter (that is, the first derivative
of a lowpass filtering function). This type of
wavel et acts as a highpass filter. High-frequency
information is obtai ned by detecting | ocal peaks
(local maxi ma of absolute values) in the result of
the wavel et transform which correspond to edges in
the original image. The size and |ocation of the
peak val ues at a selected scale are encoded, al ong
with a | owfrequency imge obtained by snoothing at
the |l argest scale of the wavelet transform Fairly
hi gh conpression ratios can be obtained in this way.

To reconstruct the original imge fromthe
encoded data, this prior-art method enpl oys an
al gorithmderived froma mat hemati cal procedure
involving iterated projections in Hlbert space.
Under ideal conditions, the projections converge
toward a uni que set of data that (i) have the
required | ocal peak values and (ii) are within the
range of the wavel et transformoperator. An inverse
wavel et transformis then carried out on the
converged data to obtain the original imge.
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(Ld.)

Simlarly, although Carnahan discloses an "[i]nverse
i mge transformation circuit 64", col. 12, |. 67, the circuit
does not performits inverse transformation on a pair of high-
frequency inages that were synthesized by filtering a pair of
edge images with an edge synthesis filter. To the contrary,
the reference's inverse transformation is performed on inage
data resulting froma wavelet transform Specifically,
"[i1]nverse image transformation circuit 64 perforns
(recursively) the inverse
operations performed by circuit 52. In a preferred
enbodi ment, circuit 64 has the same structure does [sic]
circuit 52 except that each filter of circuit 64's anal yzers

generates an 'inverse' set of coefficients to the

coefficients generated by the corresponding filter of circuit
52. Each NxMimage data block output fromcircuit 64 is a
reconstructed version of a correspondi ng NxM i nmage data bl ock
received by circuit 52."

Col. 12, |I. 67 - col. 13, |. 8.
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Rel yi ng on Chsawa and Toriu for the aforenentioned
reasons, the examner fails to allege, |let alone show, that
either reference cures the deficiency of Schreiber, van der
Wal , AAPA, and Carnahan. Because AAPA and Carnahan teach
perform ng an inverse wavelet transformonly on data resulting
froma wavel et transform we are not persuaded that teachings
fromthe prior art would have suggested the |imtations of
"synt hesi zing a pair of high-frequency inmages by filtering
said horizontal edge inmage and said vertical edge image with
an edge synthesis filter ... and perform ng an inverse wavel et
transformon said decoded | owm requency i mage and said pair of
hi gh-frequency i mages"; "synthesizing a pair of high-frequency
i mages by filtering said horizontal edge inmage horizontally
with an edge synthesis filter, and filtering said verti cal
edge image vertically with said edge synthesis filter
perform ng an inverse wavel et transform on said hi gh-frequency
i mges and said | owfrequency inmage, thereby obtaining said
digitized image"; or "synthesizing a pair of high-frequency
images by filtering said pair of edge inmages with an edge
synthesis filter; and an inverse wavel et transform processor,

coupled to said up sanpler and said edge synthesizer, for
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perform ng an inverse wavel et transformon said decoded | ow
frequency i mage and said pair of high-frequency inmages,

t hereby obtaining said digitized image." For the foregoing
reasons, we reverse the rejection of clainms 1-5, 15-19, 26,
and 79 as obvi ous over Schreiber in view of van der Wl

further in view of Carnahan or AAPA;, the rejection of clains 6
and 8 as obvious over Schreiber in view of van der Wal further
in view of Carnahan or AAPA even further in view of Chsawa;
and the rejection of clains 9, 10, 12-14, 27-33, and 80-86 as
obvi ous over Schreiber in view of van der Wal further in view

of Carnahan or AAPA even further in view of Toriu.

CONCLUSI ON

In summary, the rejection of clains 1-5, 15-19, 26, and
79 under 35 U.S.C. § 103 as obvi ous over Schreiber in view of
van der VWal further in view of Carnahan or AAPA is reversed.
The rejection of clains 6 and 8 under 8 103 as obvi ous over
Schrei ber in view of van der Wal further in view of Carnahan
or AAPA even further in view of Ohsawa is also reversed. In
addition, the rejection of clainms 9, 10, 12-14, 27-33, and 80-

86 under § 103 as obvi ous over Schreiber in view of van der
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Wal further in view of Carnahan or AAPA even further in view

of Toriu is reversed.
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REVERSED

M CHAEL R FLEM NG
Adm ni strative Patent Judge

BOARD OF PATENT

JOSEPH F. RUGE ERO APPEALS
Adm ni strative Patent Judge AND
| NTERFERENCES

LANCE LEONARD BARRY
Adm ni strative Patent Judge
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