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B.

Priority Date

'

The ’345 patent issued on March 26, 2002 from an application ﬁled on February 18,
1999. JX-0001. Accordingly, the ’345 patent is entitled to a priority date of February 18, 1999.

C.
-

Prior Art Status of References

Andrea does not dispute that the references relied upon by Apple are prior a.rtunder 35

U.S.C. § 102. Compare RIB at 73 (noting that there is no dispute that thc references are prior

art) with CRB at 33-47 (not disputing Apple’s representation).
Diethorn issued on March 7, 2000, based on an application ﬁled on June 18, 1997 and is
prior art under 35 U.S.C. § 102(e). RX-0047 at 0001. Hirsch was published in the Proceedings

of the IEEE International Conference on Acoustics, Speech, and Signal Processing in 1995 and is
prior art under 35 U.S.C. § 102(a) and (b). RX-0064 at 0001. Martin 93 was published in 1993

by the International Speech Communications Association as part of the Proceedings of
Eurospeech and is prior art under 35 U.S.C. § 102(a) and (b). RX-0071 at 0001. Martin 94 was

published in Signal Processing VII: Theories and Applications in 1994 and is prior art under 35
U.S.C. § 102(a) and (b). RX-0070 at 0001.

V

Helf issued on August 27, 1996 based on an application ﬁled on March 13, 1995 and is
prior art under 35 U.S.C. § 102(a), (b), and (e). RX-0040 at 0001. Boll was published in the

IEEE Transactions on Acoustics, Speech, and Signal Processing in 1.979and is prior art under 35
U.S.C. § 102(a) and (b). RX~0056 at 0001. Arslan issued on January 6, 1998 based on an

application ﬁled on April 19, 1995 and is prior art under 35 U.S.C. § l02(a), (b), and (e). RX

0043 at 0001. Adams was published in October, 1983 by the IEEE and is prior art under 35

U.S.Cl § l02(a) and (b). RX-0053 at 0001. Uesugi issued on October 17, 1995 based on an
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application ﬁled on July 20, 1994 and is prior art under 35 U.S.C. § 102(a), (b), and (e). RX
0038 at 0001.

D.

Anticipation

Apple argues that claims 1, 13, 14, and 38 are anticipated by Diethorn and that claims 1,

13, 21, and 38 are anticipated by Hirsch. Apple further argues that under Andrea’s interpretation
of the “magnitude” limitations, Helf anticipates claims 1, 4-7, 9-11, 21, 38-40, and 43. For the

reasons set forth below, I ﬁnd that the references do not anticipate any claim.

1.

Diethorn does not anticipate claims 1, 13, 14, and 38 of the ’345

patent.
The purported invention disclosed in Diethorn “relates to the use of digital ﬁltering
techniques to improve the audibility or intelligibility of speech or other audio-frequency signals
that are corrupted with noise.” RX-0047 at col. 1:6-9. Figure 2 shows the “signal ﬂow through

various processing stages” of an exemplary embodiment. Id. at col. 4: 1-3.

\
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FIG. 2
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RX-0047 at -Fig; 2_

In Figure 2, audio signal (x(i)) is converted into.a plurality of sub-bands (c (k, m)) by Subband

Analysis block 40. Id. at col, 4:30-36. Signal Estimation block 50 generates a signal estimate (s
(l<,_
m)) for each sub-band. Id. at col. 4:32-33. If speech is present, the signal estimate represents

the signal level corresponding to the speech. Id. at col. 4:33-36. Noise Estimation block 60
calculates a noise estimate (n (k, m)) for each sub-band. Id. at col. 4:37-38. The noise estimate

represents the stationary component of the corrupted signal, which is assumed to correspond to
the background noise. Id. at col. 4:38-41.

'

l

Narrovv-Band Deﬂection block 70 and the Broad-Band Deﬂection block 80 calculate a
narrowband deﬂection (d (k, m)) and a broadband deﬂection (D (k, m)), respectively, for each
sub-band. Id. at col. 4:42-55. Both the narrowband and broadband deﬂections are derived from
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the signal estimate and the noise estimate. Id. at col. 4:45-46. The narrowband deﬂection is the

signal-to-noise ratio for a given sub-band, whereas the broadband deﬂection is an average of the

narrowband deﬂections of a range of sub-bands centered around a given sub-band. Id. at col.
7:8-17. Lumped Deﬂection block 90 calculates a lumped deﬂection (PH (k, m)) from the

narrowband and broadband deﬂections. Id. at col. 4:56-57. The lumped deﬂection indicates the

presence of speech when speech is indicated by either by the narrowband or broadband
deﬂection. Id. at COl.4.57-60.

Gain Computation block ll)O calculates a sub-band gain (g (k, m)) for each sub-band. Id.

at col. 4:63-64. Typically, if speech is likely present in a sub-band, a sub-band gain of l will be

applied; if speech is not likely to be present, a sub-band gain of less than l will be applied. Id. at
col. 4:64-67. At block l 10, each sub-band time series is modiﬁed Withits respective sub-band
gain (g (k, m)). Id. at col. 5:6-7. At block 120, the modiﬁed sub-bands are recombined into full
band signal. Id. at col. 5:8-10.

Andrea and Staff argue that Diethorn does not anticipate claims l3 and 38 because it does

not disclose a system that has a means for or performs the step of subtracting the detected noise
elements from the audio signal so as to generate a signal that is “substantially” without noise.
RX-0001 at col. 10:25-29 (claim 13), col. 12:20-23 (claim 38). lI1support of their argument,

Andrea and Staff rely on the testimony of Andrea’s expert Dr. Douglas, who testifies that
because the “system of Dicthom does not guarantee that the gain value is less than 1 when noise
values are detected, . . . Diethorn does not teach a system that includes a subtractor that subtracts

said noise elements.” CX-1888C (Douglas RWS) at Q/A 289, 325. Although Dr. Douglas does

not elaborate on this testimony, it appears to be based on the premise that the gain value for a
sub-band can be set to l and, if so set, noise will not be removed from the sub-band. RX-0047 at
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col. 4:64-67. The claims, however, do not require that all noise be removed through the
subtraction process, only that the resulting audio signal be “substantially” noise free. RX-0001
at col. 10:25-29 (claim 13), col. 12:20-23 (claim 38). Although Dr. Douglas is correct that the

gain value can be set to 1, it is only set at l if it is determined that speech is likely present in the
sub-band. Id. at col.4:63-67. Otherwise the gain value is set to less than 1 and noise is removed

from the sub-band. Id. Doing so allows Diethorn to satisfy the claim language requiring the
generation of a substantially noise free audio signal. RX-0047 at col. 1:6-9 (“This invention

relates to the use of digital ﬁltering techniques to improve the audibility or intelligibility of

speech or other audio-frequency signals that are corrupted with noise”), col. 3:49-52 (“I believe

that through the use of my invention, noise in the speech channels of various kinds of
telecommunication equipment can be efﬁciently reduced, and improved subjective audio quality

can thereby be efficiently achieved”).
Staff also argues that Diethorn is not an anticipatory reference because it does not
disclose ‘ffrequencybins” as required by the claims. Diethorn teaches that the audio signal being

processed is ﬁrst converted into a plurality of “sub-band[s].” Id. at col. 4:30-33. Diethorn
explicitly refers to the sub-bands as frequency bins:

Eachfrequency bin output from the DFT represents one new complex time-series
sample for the sub-band frequency range corresponding to that bin. The
bandwidth of each bin, or sub-band time series, is given by the ratio of sampling
frequency to transform length.
Id. at col. 6:1-6 (emphasis added). The “frequency bins” of Diethom, however, are not the

claimed “frequency bins.” As discussed above, the parties agreed to a construction for the
claimed frequency bins that requires them to be frequency domain outputs. In contrast, the sub

bands disclosed in Diethom are the same as the frequency-limited time domain signals disclosed
in ’637 patent.
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Specifically, Diethorn teaches that the “preferred sub-band analysis technique is based on

a perfect reconstruction ﬁlter bank using the discrete Fourier transform (DPT) ﬁlter bank
method.” RX-0047 at col. 5:20-22. Diethom notes that the DPT (Discrete Filter Bank) ﬁlter
bank method is “described in detail in R. E. Crochiere and L. R. Rabiner, Multirate Digital

Signal Processing, Prentice-Hall, Englewood Cliffs, NJ. . . . at Chapter 7, ‘Multirate Techniques

in Filter Banks and Spectrum Analyzers and Synthesizers,’ pages 289-400.” RX-0047 at col.

1:53-61, col. 5:22-25. Similarly, the ’637 patent teaches that the frequency-limited time domain

signals can be generated using a “generalized DPT ﬁlter bank using single side band modulation
. . . as described, for example, in ‘Multirate Digital Signal Processing,’ Ronald E. Crochiere,

Prentice Hall Signal Processing Series.” RX-0051 at col. 4:66-col. 5:7. As argued by Apple and

discussed in more detail below in the context of domestic industry, the outputs of the DPT ﬁlter
bank disclosed in the ’637 patent are in the time domain, not the frequency domain:

The ’637 speciﬁcation explicitly states that the outputs of the DPT-SSB ﬁlter
bank algorithm are time domain sub-bands:
[l]t is preferred that the generalized DPT ﬁlter bank using single
side band modulation be employed . . . . In essence, the band
splitting processes, for example, 8 input points at a time resulting
in 16 output points each representing 1 time domain sample per
frequency band.

_

RIB at 59 (quoting RX-0051 at col. 4:66-col. 5:12) (emphasis in original); see also RIB at 10-ll

(arguing that the outputs of a DPT ﬁlter bank are in the time domain, not the frequency domain).

Accordingly, the sub-bands disclosed in Diethorn are not the claimed frequency bins for the
same reasons that the frequency-limited time-domain signal sub-bands of the ’637 patent arc not.
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2.

Hirsch does not anticipate claims 1, 13, 21, and 38.

Hirsch discloses a method for “estimating the noise spectra or the noise characteristics for
noisy speech signals.” RX-0064 at 0001.17 In the disclosed method, an incoming audio signal is

split into sub-bands, and an “adaptive threshold” is set for each sub-band. Id. In order to set the
adaptive thresholds, noise estimate (N,) is calculated for each sub-band. Id. A sub-band’s noise
estimate (ll/1)is a Weighted sum of the sub-band’s past magnitude values. Id. A sub-band’s

adaptive threshold is obtained by multiplying the noise estimate (N,) by an overestimation factor
(B): B/IL.‘Id. Each sub-band°s current magnitude (Xi) is compared to the corresponding

adaptive threshold: X1.B1Vl.Id. If the comparison yields a positive value, the sub-band is

deemed to contain speech. Conversely, if the comparison yields a negative value, the sub-band
is deemed to contain noise. Id. When a sub-band containing speech is encotmtered, the system
stops estimating noise (I\I,) for that sub-band:

V

When the actual spectral component Xi(k) exceeds this threshold this is
considered as a rough detection of speech and the recursive accumulation [of K1,]
is stopped. The accumulated value is taken as an estimation for the noise level at
this time.
Id. at 0001.

'

Andrea and Staff argue that because the adaptive threshold is not updated after the onset
of speech, “Hirsch fails to disclose the ‘threshold detector’ of claim 1, since the noise estimate is

never updated based on the detection of the position of noise elements in a frequency bin, and
instead a predetermined threshold is used.” CIB at 80; see also SIB at 29. Claim 1, however,

only requires that the threshold detector detect the position of noise elements for each frequency

17Although Hirsh discloses two methods for estimating noise in a signal, Apple is only relying
on the one described herein.

54

PUBLIC VERSION

bin by (1) setting a threshold for each frequency bin using a noise estimation process and (2)

detecting whether the magnitude of the frequency bin is less than the corresponding threshold.
’345 patent at col. 9:41-46. It does not require that the threshold detector update the thresholds

for the frequency bins after speech is detected. The technique disclosed in Hirsch satisﬁes the

“threshold detector” limitation of claim l because it detects the position of noise elements in
each sub-band by setting a threshold for each sub-band using a noise estimation process and

determining whether the sub-band’s magnitude is less than the threshold.“
Staff raises an additional argument with regard to Hirsch. Although Hirsch teaches that
the incoming audio signal is split into sub-bands, it does not describe the sub-bands as being in

the frequency domain. As Staff notes, “[i]t is possible that Hirsch contemplated using a ﬁlter
bank, such as that described by Crochiere, that would not satisfy the ‘frequency spectrum
generator’ or ‘frequency bins’ limitations of the claims.” SIB at 29. As discussed above in the

context of the ’637 patent and Dietliom, the DFT ﬁlter bank taught in Crochiere yields
frequency-limited sub-bands that are in the time domain, not the frequency domain. Such sub

bands are not frequency bins because they are not “frequency domain outputs.” Order No. 34 at

l-2.
The only evidence identiﬁed by Apple or its expert that the sub-bands disclosed in Hirsch
correspond to the claimed frequency bins is a reference in Hirsch to “FFT based spectral

analysis.” RX-0003 (Kyriakakis DWS) at Q/A 359. Although Hirsch teaches that “[a]verage
spectral components are calculated as [a] sum over all frames of a[n] FFT based spectral

18Relying on the testimony of its expert, Apple argues that Hirsch’s noise estimation process
will restart after the onset of speech “[w]hen the bin magnitude falls back below the adaptive
threshold.” RX-0003C (Kyriakakis DWS) at Q/A 352. This testimony, however, is entitled to
no weight because it is eonclusory and is unsupported by the disclosure of Hirsch.
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analysis,” there is no evidence that one of ordinary skill in the art at the relevant time would have

interpreted this statement to mean that the sub-bands are in the frequency domain. RX-0064 at
0002. The reference to “FFT based spectral analysis” encompasses DFT ﬁlter banks, which
output sub-bands in the time domain, not the frequency domain. As explained in Apple’s post

hearing brief, a DFT ﬁlter bank uses an FFT to generate time domain sub-bands. RIB at 10-ll

(“Even though an FFT is performed in the middle of this process, the process does not create
frequency bins; the additional processing results in outputting sub-bands that are time domain
signals”).

-

_

,

Neither Apple nor Dr. Kyriakakis address why one of ordinary skill in the art would have
interpreted Hirsh’s disclosure of “FFT based spectral analysis” as a reference to something other
than a DFT ﬁlter bank. Crochiere, the reference cited by both Diethorn and the ’637 patent as

disclosing DPT ﬁlter banks, was published in l983—twelve years before the publication date of
Hirsch. RX-00.59at 0004. Diethorn, which was ﬁled only two years after the publication of

Hirsch, reports that “using the discrete Fourier transform (DFT)iﬁlter bank method” was already
“well known in the art.” RX-0047 at col. 5:20-24. Accordingly, as of the publication date of
Hirsch, it is likely that a person skilled in the art would have been aware that sub-bands can be

generated using DFT ﬁlter banks. Accordingly, I ﬁnd that Apple has failed to meet its burden of

establishing that Hirsch discloses the claimed frequency bins.
3.
_

Helf does not anticipate claims 1, 4-7, 9-11, 21, 38-40, and 43.

p

The invention disclosed in Helf “relates to a device for reducing the background noise of

an input audio signal.” RX-0040 at col. l:39-40. In the device disclosed in Helf, input signal l
is split into 20 millisecond frames by framer 2.
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Each frame is combined with the last 12 milliseconds of the preceding frame to generate

windowed frames having durations of 32 milliseconds RX-0040 at col. 4:3-6. After being
multiplied by multiplier 6, the windowed frames are converted into the frequency domain by
FFT 8. Id. at col 4:12-14. In order to suppress noise in the signal, attenuator 12 modiﬁes the

magnitude of the spectral components of the frequency domain‘components of the windowed
frame using the ﬁnal frequency component gain function generated by noise suppression spectral
modiﬁer 30. Id. at col. 4:38-41.

Noise suppression spectral modiﬁer 30 generates the ﬁnal frequency gain function from
estimate of background noise obtained from background noise estimator 20. Id. at col 4:18-22.
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Using the background noise estimate, Global Speech Versus Noise Detector 32 classiﬁes each



frequency bin with a conﬁdence level that reﬂects the probability that a particular frequency
component is primarily noise or primarily an audio signal. Id. at col. 4:22-30. Based on these

conﬁdence levels, the gain for each frequency band is determined by Local Speech Versus Noise
Detector 34. Id. at col. 4:30-31.

After the ﬁnal frequency component gain function is applied to the frequency
components of the windowed frame by attenuator 12, the frequency components are converted to
the time domain by IFFT 14. Id. at col. 4:42-44. The resulting frame of noise-reduced signal is
multiplied by window at multiplier 16. Id. at col. 4:44-45. The multiplied frame is overlapped

and added toithe previous frame by adder 18 to derive 20 milliseconds of output signal. Id. at
col. 4:45-49.

It is undisputed that the device disclosed in Helf examines the frequency bins‘ power, not
their magnitude, to determine whether the frequency bins contain noise or speech. RIB at 8

(“Helf operates on signal power, not magnitude, which is a different attribute”). As discussed
above with respect to the accused products, examining power does not satisfy the magnitude
limitations of claims 1 and 38. See, supra. Accordingly, Helf does not satisfy the “magnitude”
limitations of claims 1 and 38. RIB at 74 (“Helf also anticipates claims 4-7, 9-l 1, 13-14, 21, 38

40, and 43 if Andrea’s contentions, e.g., that power is an estimate of amplitude, are accepted. . . .

As explained above, however, the use of power does not fall within the scope of the claims

because power is neither amplitude nor an estimate of amplitude”).
Apple argues that “[a] person of ordinary skill in the art would have understood that
Helf’s operations could be perfonned either on signal magnitude or signal power without any
change in the underlying functions” and “would have understood how to adapt Helf’s equations
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based on the power of a frequency bin to instead calculate the'bin’s magnitude using signal
magnitude . . . without undue experimentation.” RIB at 82 (citations omitted). This, however, is

an obviousness argument, not an anticipation argument. Moreover, it fails as an obviousness
argument because Apple does not identify a reason as to why one of ordinary skill in the art
would have so modiﬁed Helf.

-

E.

Obviousness

Apple also contends that the dependent claims at issue are obvious in view of Diethom,
Hirsch, or Helf in combination Withone or more secondary references. Apple divides the

asserted claims into various categories and subcategories. The chart below identiﬁes the claims

in each category and subcategory and the corresponding prior art combinations.
Category

Subcategory
l AW

Minimum
Tracking
Claims

Prior Art Combinations

'Claim(s)
4-7, 9-11

(1) Diethom or (2) Hirsch in combination with
Q Martin 93 or
0 Martin 94
l

8

(1) Diethorn,(2) Hirsch, or (3) Helf in
combination with
v Martin 93 or
Q Martin 94

Spectral

Subtraction
Features

'

Subtraction

13

'

(1) Diethom or (2) Hirsch in combination with
Q Boll or

Filter
Multiplication

Wiener Filter

14

15,16

0 Arslan
(1) Diethorn or (2) Hirsch in combination with
0

Boll or

0

Arslan

_

(1) Diethorn or (2) I-Iirschin combination with
0
0

Residual
Noise
Reduction
Magnitude
Estimation

V

Boll
Arslan or

17

(1) Diethorn or (2) Hirsch in combination with
Boll

21

(1) Diethorn or (2) Hirsh in combination with
Q Adams

v
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Smoothing

23

(1) Diethom in combination with
0 Adams or
0 Uesugi
(2) Hirsch alone or in combination with
0 Adams or
0 Uesugi
(1) Hirsh alone and in combination with
0 Diethorn,
1 Boll in view of Maitin 93, or
Q Arslan either alone or in view of Martin 93
(2) Hirsh in combination with Adams or Uesugi
and in further combination with
I Diethorn,
0 Boll in view of Martin 93, or
Q Arslan either alone or in view of Martin 93

24

Microphone
Array

25

(l) Diethom or (2) Hirsch in combination with
0 Martin 93 or

.

Method claims

I

39

(1) Diethom or (2) Hirsch in combination with
'

40

43

46
47

Martin 94

0 Martin 93 or
0 Martin 94
( 1) Diethom or (2) Hirsch in combination with
Q Martin 93 or
0 Martin 94
(1) Diethorn or (2) Hirsch in combination with
1 Martin 93 or
0 Martin 94

(l) Diethom or (2) Hirsch in combination with
Martin 93
(l) Diethorn or (2) Hirsch in combination with
Boll

For each obviousness combination, Apple relies on Diethorn, Hirsch, or Helf as the primary

reference to provide the limitations of independent claims l and 38. The other references arc

secondary references that Apple relies upon to provide the additional limitations required by the
dependent claims. As discussed above, the primary references fail to disclose one or more

limitations of the independent claims. Apple does not argue that the secondary references

provide the limitations of the independent claims that were missing from the primary references.
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Accordingly, the proposed obviousness combinations fail to disclose all of the limitations of the
asserted dependent claims.

VII.

UNENFORCABILITY

A.

Inequitable Conduct

Apple argues that the ’345 patent has been rendered unenforceable because the named

inventors Joseph Marash and Baruch Berdugo deceived the U.S. Patent and Trademark Ofﬁce
(“PTO”) into allowing the claims of the ’345 patent by withholding Hirsch, Martin 93, and
Martin 94. RIB at 113-14.

'

1. .

~

Legal Standards

“lnequitable conduct is an equitable defense to patent infringement that . . . bars
enforcement of a patent.” Therasense, Inc. v. Becton, Dickinson and C0., 649 F.3d 1276, 1285

(Fed. Cir. 2011). Importantly, “[u]nlike validity defenses, which are claim speciﬁc, inequitable

conduct regarding any single claim renders the entire patent unenforceable.” Id. at 1288 (citation

omitted). Accordingly, inequitable conduct relating to an unasserted claim renders an asserted
claim unenforceable. Id. Lnequitableconduct arises when “the applicant misrepresent[s] or

omit[s] material infonnation with the speciﬁc intent to deceive the PTO.” Id. at 1287. “Intent

and materiality are separate requirements,” and should be analyzed independently of each other.
Id. at 1290. Both elements must be shown by clear and convincing evidence. Id. at 1287.

The “speciﬁc intent to deceive” requirement is not satisﬁed by a “misrepresentation or
omission [that] amounts to gross negligence or negligence under a ‘should have known’
standard.” Id. at 1290 (Kingsdown Med. Consultants, Ltd. v. Hollister Ina, 863 F.2d 867, 876

(Fed. Cir. 1988)). Instead, it must be shown that “the patentee acted knowingly and deliberately

with the purpose of defrauding the PTO.” Id. “In a case involving nondisclosure of information,
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clear and convincing evidence must show that the applicant made a deliberate decision to
withhold a known material reference.” Id. (quoting Molins PLC v. Textron, Inc, 48 F.3d 1172,
1181 (Fed. Cir. 1995) (quotation marks omitted). Because direct evidence of deceptive intent is

rare, circumstantial evidence can be relied upon to show intent. Id. An accused infringer relying

upon circumstantial evidence to show deceptive intent must show that “the speciﬁc intent to
deceive . . . [is] ‘the single most reasonable inference able to be drawn from the evidence.’ ”_Id.
(quoting Star Scientific Inc. v. R.J. Reynolds Tobacco C0., 537 F.3d 1357, 1366 (Fed. Cir.

2008)). The evidence “must be sufficient to require a ﬁnding of deceitful intent in the light of
all the circumstances.” Id. (quoting Kingsdown, 863 F.2d at 873) (emphasis added by the
Thermasense court). Therefore, if “multiple reasonable inferences . . . may be drawn, intent to

deceive cannot be found.” Id. at 1290-91.

A misrepresentation or omission is material if the PTO would have not have allowed a
claim “but for” the misrepresentation or omission. Id. at 1291. A withheld reference is but-for

material if the PTO would not have allowed a claim had it been aware of the undisclosed prior
art. Hence, in assessing the materiality of a withheld reference, the court must place itself in the
shoes of the PTO. Id. at 1291-92. As such, the court “should apply the preponderance of the

evidence standard and give claims their broadest reasonable construction.” Id. Therefore, even
if it is fotmd that a claim is not rendered invalid by a withheld reference, the reference may still

be material because it would have blocked the claim under the PTO’s claim construction and
evidentiary standards. Id. at 1292.

'
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2.

Discussion

a.

'

Hirsch is not material.

As a threshold matter, in order to prove inequitable conduct, Apple must show that prior
art references allegedly withheld by Mr. Marash and Dr. Berdugo are material. Regeneron
Pharm., Inc. v. Merus N. V., 864 F.3d l343,_135l (Fed. Cir. 2017) (“The ﬁrst step in an

inequitable conduct inquiry is determining whether the patentee failed to disclose but-for

material information to the PTO.”). The materiality of the Martin references hinges upon the

materiality of Hirsch. Apple contends that the Martin references in combination with Hirsch
render certain dependent claimsof the ’345 patent obvious. RRB at 56. As discussed above, in
these combinations Apple relies on Hirsch to supply the limitations of independent claims l and
38 and relies on the Martin references to supply the additional limitations of the dependent
claims.

As discussed above, Apple asserts that Hirsch anticipates independent claims 1 and 38. I

ﬁnd that Hirsch did not anticipate independent claims 1 and 38 because Apple has not shown by

clear and convincing evidence that Hirsch discloses the claimed “frequency bins.” See supra.

Although Apple failed to show by clear and convincing evidence that Hirsch anticipates
independent claims l and 38, this ﬁnding is not dispositive of the question of materiality.
Therasense, 649 F.3d at 1292. In the anticipation analysis, the parties’ agreed-upon construction

for the term “frequency bin” was applied and Apple was required to show that Hirsch anticipated

the asserted claims by clear and convincing evidence. Detennining whether the PTO would have
allowed the claims in view of Hirsh, requires applying the PTO’s claim construction standard
(broadest reasonable construction) and the P'l‘O’s standard for ﬁnding claims unpatentable

(preponderance of the evidence). Therasense, 649 F.3d at 1292.
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The ﬁrst issue that must be resolved is whether the construction of “frequency bin”
applied in the anticipation analysis is different than the construction that the PTO would have
applied during prosecution. Regeneron, 864 F.3d at 1351 (“As with an invalidity analysis, the

ﬁrst step in determining but~for materiality of a reference is determining the scope of the claims

at issue. Thus, the court must ﬁrst determine the broadest reasonable construction of the claims
that the PTO would have applied during prosecution.”). In ﬁnding that Hirsch did not disclose
the ‘claimed“frequency bins,” I applied the term’s agreed-upon construction: “frequency domain

outputs extending between two limiting frequencies.” Order No. 34 at 1-2. None of the parties
argue that the PTO would have applied a different construction. Accordingly, I will apply the

agreed-upon construction in order to detennine whether Hirsch is material.
The next step is to determine whether Hirsch discloses the claimed “frequency bins”
under the PTO’s preponderance of thc evidence standard. Regeneron, 864 F.3d at 1351. I ﬁnd

that even under the PTO’s preponderance of the evidence standard, a reasonable examiner would
have allowed the claims of the ’345 patent over Hirsch. As discussed above, Hirsch teaches that
the incoming signal is decomposed into sub-bands, but does not indicate whether the sub-bands

are in the frequency domain. Neither Apple nor its expert have pointed to any evidence showing

that one of ordinary skill in the art would have interpreted Hirsch’s disclosure of sub-bands as
anything other than time-domain sub-bands generated by a DFT ﬁlter bank. The complete

absence of such evidence makes it impossible to conclude that the sub-bands disclosed in Hirsch
are more likely than not in the frequency domain.

In support of its argument that Hirsch is material, Apple points to the Patent Trial and

Appeal Board’s (“PTAB”) decision to institute inter partes review (“IPR”) of the ’345 patent.
The PTAB found that Apple “has established a sufﬁcient basis to institute trial on the issue of
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whether claims 1-3, 12, 13, 21, 23, and 38 are anticipated by Hirsch.” JX-0144 at 0006. The

PTAB also found that Apple’s petition had established a sufﬁcient basis to institute trial on
whether Hirsch in combination with other references, including Martin 93, rendered claims 4-11,
13-25, and 39-46 obvious. Id. at 0011-12. In deciding to institute the IPR, the PTAB necessarily

found “that there is a reasonable likelihood” that Apple will prevail with respect to at least one of
the claims under review. 35 U.S.C. § 314(a). Apple argues that this ﬁnding supports its
contention that Hirsch is material. RIB at 116.
_The PTAB’s ﬁnding that there was a reasonable likelihood that Apple will prevail on at

least one claim, however, is not a ﬁnding that Apple has demonstrated materiality by a

preponderance of the evidence. Initiation of IPR proceedings is no guarantee that the PTAB will
ﬁnd a patent invalid. As the Federal Circuit explained in TriVascular, Inc. v. Samuels, 812 F.3d

1056, 1068 (Fed. Cir. 2016), “there is a signiﬁcant difference between a petitioner’s burden to

establish a ‘reasonable likelihood of success’ at institution, and actually proving invalidity by a

preponderance of the evidence at trial.” The PT/\B’s ﬁnding that Apple has a “reasonable

likelihood of success” is a preliminary decision that was made “without the beneﬁt of a full
record.” Id.; see also In re Magnum Oil Tools International, Ltd., 829 F.3d 1364 (Fed. Cir.

2016) (“[B]ecause of the ‘signiﬁcant difference’ between the standards of proof at institution and
trial during an IPR, see TriVascular, 812 F.3d at 1068, it is inappropriate to shift the burden to

the patentee after institution to prove that the patent is patentable”) (footnote omitted).
In its order instituting the IPR, the PTAB accepted Apple’s argument that Hirseh’s

reference to an “FFT based spectral analysis” discloses the limitation “generating the frequency

spectrum of said audio signal, thereby generating frequency bins of said audio signal.” JX-0144
at 0006-7. This preliminary decision was made without the beneﬁt of a complete record. For
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instance, the PTAB did not have Apple’s post-hearing brief before it, in which Apple
distinguishes sub-bands generated by DFT ﬁlter banks from the claimed “frequency bins.” RIB
at 9-12. Moreover, in its preliminary response, Andrea did not argue that Hirsch does not

disclose “frequency bins.” Andrea will have the opportunity to do so in its response.”

b.

Apple failed to establish that Mr. Marash and Dr. Berdugo
withheld the references with the intent to deceive the PTO.

Assuming arguendo that Hirsch and the Martin references are material, Apple has failed
to show by clear and convincing evidence that they were withheld by Mr. Marash and Dr.

Berdugo for the purpose of deceiving the PTO. As Apple notes in its post-hearing brief, Mr.

Marash and Dr. Berdugo “unquestionably knew of the references” during the prosecution of the
’345 patent. Mr. Marash’s and Dr. Berdugo’s knowledge of the references is unquestionable

because they openly and publicly acknowledged the references. Dr. Berdugo co-authored three
papers citing and discussing Hirsch and the Martin references that were published during the
pendency of the ’345 patent’s application:

‘

0 “Speech Enhancement for Non-Stationary Noise Environments,” Signal
Processing, Vol. 81, No. ll, Nov. 2001, pp. 2403—24l8 (“Speech Enhancement
article”) (RX-0225) at 0001 (discussing Hirsch (reference [11]), Martin 93

(reference [l3]), and Martin 94 (reference [94]);

19Of course, Andrea may elect not to raise this

contentions,
Andreaarg
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In its domestic industry
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Hirsch does not disclose
frequency b11’lSbecause the sub-bands disclosed in Hirsch
can be generated
A party’s current litigation strategy, however, cannot
transform a reference that is not otherwise material into a material reference.
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0 “Spectral Enhancement by Tracking Speech Presence Probability in Subbands,”
Proc. JSC’01, Kyoto, Japan, 9-1 1, April 2001, pp. 95-98 (“Spectral Enhancement

article”) (RX-0141C) at 0002 (discussing Hirsch (reference [6]) and Martin 94
(reference [9]); and

I

“Noise Estimation by Minima Controlled Recursive Averaging for Robust
Speech Enhancement,” IEEE Signal Processing Letters, Vol. 9, No. 1, Jan. 2002

'

(“Noise Estimation article”) (RX-0431) at 000l(discussing Hirsch (reference [3])
and Martin 94 (reference [6]).

During the pendency of the ’345 patent, Mr. Marash received copies of these papers and
had them posted on Andrea’s website. See, e.g., RX-0140C at 0001-2 (email identifying the

x

Speech Enhancement, Spectral Enhancement, and Noise Estimation articles as papers that should
be published on Andrea’s website). In December 2001, Mr. Marash gave a presentation to

General Motors Corporation that included four slides describing one of these papers (the Speech
Enhancement article). Tr. 494:17-496:21 (Marash); RX-0873C at 0032-35.
.

If Mr. Marash and Dr. Berdugo were attempting to deceive the PTO by Withholding the

Hirsch and Martin references, they presumably would not have gone out of their Wayto

broadcast both the references themselves and their familiarity with them. Such conduct is
inconsistent with Apple’s theory that Mr. Marash and Dr. Berdugo were withholding the
references in order to deceive the PTO.
‘ As evidence of intent to deceive, Apple points to Mr. Marash’s alleged inequitable

conduct with respect to U.S. Patent No. 6.198,693 (‘"693 patent”) (RX-0218) and the conduct of

the prosecuting attorney Thomas Kowalski in this investigation. For the reasons discussed
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below, I ﬁnd that Applehas failed to show that Mr. Marash committed inequitable conduct with
respect lo the ’693 patent, and I ﬁnd that Mr. Kowalski’s conduct does not evidence that either

Mr. Marash or Dr. Berdugo committed inequitable conduct with respect to the ’345 patent.

i.

Apple failed to show that Mr. Marash committed
inequitable conduct with respect to the ’693 patent.

The ’693 patent is entitled “System and Method for Finding the Direction of a Wave
Source Using an Array of Sensors” and issued on March 6, 2001 from an application ﬁled on
April 13, 1998. RX-0218 at 0001. Mr. Marash is the ’693 patent’s sole named inventor. Id.

Apple alleges that Mr. Marash committed inequitable conduct with respect to the ’693 patent by
failing to identify the authors of a paper as co-inventors in order to avoid sharing rights in the
patent with other companies and individuals. RIB at 121-22. The paper at issue is “On

Direction Finding of an Emitting Source from Time Delays” (the “Direction Finding paper”)
(RX-0210C) by Dr. Berdugo, Miriam Doron, Judith Rosenhouse, and Halm Azhari. Other than
Dr. Berdugo, none of the other co-authors were employed by Andrea or its subsidiary, Lamar.
RX~02l0C at 0001. In support of its contention, Apple points to excerpts in the ’693 patent that

appear to have been copied from the Direction Finding paper.
Although the ’345 patent incorporates the ’693 patent by reference, Apple is not arguing

that the alleged inequitable conduct with respect to the ’693 patent infects the ’345 patent, so as
to render it unenforceable. Tr. at 65:15-20. Rather Apple is arguing that Mr. Marash’s alleged
misconduct with respect to the ’693 patent evidences Mr. Marash’s intent to deceive the PTO
with respect to the ’345 patent. RIB at 122 (“The conclusive evidence of Mr. Marash’s

egregious misconduct in obtaining his ’693 patent—whieh he applied for less than a year before

ﬁling the ’345 patent applicationfshows that he had no qualms about deceiving the PTO for his
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personal gain”). Apple further argues that Dr. Berdugo acquiesced to Mr. Marash’s alleged
fraud with respect to the ’693 patent, and that his acquiescence “shows that Mr. Berdugo was
also willing to deceive the PTO for his and his ernployer’s personal gain.” Id.

As discussed below, I ﬁnd that the portions of the paper incorporated into the ’693 patent

relate to the technological background of the ’693 patent, rather than the novel aspects of the
claimed invention. I further ﬁnd that the paper’s co-authors did not make an inventive
contribution to the subject matter claimed by the ’693 patent and that Mr. Marash did not commit

inequitable conduct with respect to the ’693 patent.

(A)

Portions of the ’693 patent were copied into the
’693 patent application without attribution.

Excerpts of the ’693 patent closely mirror excerpts from the Direction Finding paper. For
example,
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The tirne delay between any two sensors is equal to the
projection of the distance vector between them along the K
vector divided by the sound velocity] Thus, the '13vector can
be expressed as follows:
i Tdf:(Rl<):/cl

RX-0218 at col. 7:60-64

>T."i1edel-ay between any two sensors is eqrrajto the
projectionof the eiistaswevector between them along the 11
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RX-0210C at 0002
Compare RX-0218 at col. 8:50-67 with RX-021 0C at 0002. The application that led to the ’-693

patent was ﬁled on April 13, 1998. RX-0218 at 0001.20 The Direction Finding paper was

submitted for publication on February 20, 1998, almost two months before ﬁling date of the
’693 patent. RX-0210C at 0001. Moreover, drafts of the paper existed as early as August 12,

1997. RX-0167 at 0116. It is uncontroverted that Mr. Marash had access to the Direction

20Apple also identiﬁes lines 22-28 of column 8 as being copied from the Direction Finding
paper. Although this excerpt appears to have been copied from the Direction Finding paper,
the ’693 patent clearly indicates the original source of this material by citing to “Applied
Optimal Estimation, the MIT Press, p. 103” by Arthur Gelb (“Gelb”), which is similarly cited in
the Direction Finding paper. Compare RX-0218 at col. 8:22-28, 8:50-67 with RX-0210C at
0002. Whether he should have cited the Direction Finding paper in addition to Gelb, Mr. Marash
clearly was not ‘seekingto take credit for the material.
'
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Finding article prior to its publication. At the time, Mr. Marash was president of Lamar Signal

Processing and the authors thanked “Lamar Signal Processing Israel for providing the facilities
and for their assistance in performing the experiments.” RX-0210C at 0007. Mr. Marash
admitted at the hearing that he had access to the paper before its publication. Tr. at 513:2-6.

Given the similarity between the excerpts and Mr. Marash’s access to the article, I ﬁnd

that the excerpts from the ’693 patent were copied from Direction Finding paper.

(B)

The copied portions of the Direction Finding
paper do not show that the paper’s authors are
co-inventors of the ’693 patent.

Apple points to the copied portions of the Direction Finding paper to show that Mr.
Marash failed to identify the paper’s authors as co-inventors of the ’693 patent. RIB at 122.

Under 35 U.S.C. 102(1),a patent is required to accurately list the correct inventors of a claimed

invention Pannu v. Iolab Corp, 155 F.3d 1344, 1349 (Fed. Cir. 1998). In order to bejoint

inventors, the authors of the Direction Finding paper must have
(1) contribute[d] in some signiﬁcant manner to the conception or reduction to
practice of the invention, (2) ma[d]e a contribution to the claimed invention that is
not insigniﬁcant in quality, when that contribution is measured against the
dimension of the full invention, and (3) do[ne] more than merely explain to the
real inventors well-known concepts and/or the current state of the art.

1

Id. The copied portions of the Direction Finding paper do not show that the paper’s authors
made an inventive contribution to the subject matter claimed by the ’693 patent. _

~

All of the copied excerpts from the Direction Finding paper relate to determining the
s0und’s direction by using the time delay in the detection of a sound between microphones. The
’693 patent does not purport to claim that the use of time delays between microphones to
determine a sound’s direction is novel. The ’693 patent expressly acknowledges that such

techniques were known at the time of the invention. RX-0218 at col. 2:6-26. As an example of
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