PUBLIC VERSION

The sound waves shown above represent a single frequency. Audio signals, however, are

typically composed of multiple frequencies forming a complex waveform.
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RDX 3.4c; RX-0003C(Kyriakakis nws) at Q/A 14
Audio signals can be analyzed with respect to time (time-domain analysis) or frequency
(frequency-domain analysis); When a signal is plotted against time, as it is in the graph above, it
is being analyzed in the time domain. In the time domain, changes in the signal’s amplitude are
shown over time. RX-0003C (Kyriakakis DWS) at Q/A 17-18. A signal in the time domain is a

representation of the actual physical sound wave as it changes over time, which can be picked up
by a microphone or played over a loudspeaker. Id.
Audio signals can also be analyzed in the frequency domain, as well as the time domain.
Id. at Q/A 15, 17. ln order to analyze a signal in the frequency domain, the time domain signal is
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transformed into a representation of the frequency components contained in the signal within

3.

givenvtime window. Id. at Q/A 19. In the ﬁgure below, two simple wave forms depicting single
frequencies are transformed from the time domain to the frequency domain.
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RDX 3.10C; RX-0003C (Kyriakakis DWS) at Q/A 19
The vertical arrows in the histograms on the right represent the amplitude of the signal at each
frequency. Id. A complex wave comprised of multiple frequency components will have

multiple values in the frequency domain, each value representing the amplitude of a different
frequency component appearing in the signal during a given time window.
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Frequency Domain

Time Domain Broad Band Signal
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Rl)X3.11c; RX-0003C (Kyi‘iakakisnws) at Q/A 19

7

One common method of converting a signai from the time domain to the frequency domain is the
Fourier transforrn. RX-0003C (Kyriakakis DWS)_at Q/A 19.
‘ to split the signal into a series of time-domain
Another method for processing sign al s 1s

sub-bands as shown in the top grap h on the right in the ﬁgure below.
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Time Domain Band-Limited Signals
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B.

The ’345 Patent

The ’345 patent is the sole remaining patent in this investigation. The ’345 patent is

entitled “System, Method and Apparatus for Cancelling Noise” and issued on March 26, 2002,
from an application ﬁled on February 18, 1999. JX-0001. The ’345 patent identiﬁes Joseph

Marash and Baruch Berdugo as inventors. Id.

1.

Claims

Andrea is asserting that Apple infringes claims 4-11, 13-16, 21, 23-25, 38-40, 43, and 46

of the ’345 patent. Andrea is also asserting that its domestic industry products practice claims 4
11, 13, 14,17, 21, 23, 25, 38-40, 43, 46, and 47. Claims 4-11,13-17, 21, and 23-25 depend from

unasserted independent claim 1; claims 39, 40, 43, 46, and 47 depend from asserted independent
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claim 38. Claim 1 and its dependents are apparatus claims; claim 38 and its dependents are

method claims.
Claim 1 recites:

An apparatus for canceling noise, comprising:
an input for inputting an audio signal which includes a noise signal;

a frequency spectrum generator for generating the frequency spectrum of said
audio signal thereby generating frequency bins of said audio signal; and
a threshold detector for setting a threshold for each frequency bin using a noise
estimation process and for detecting for each frequency bin whether the
magnitude of the frequency bin is less than the corresponding threshold, thereby
detecting the position of noise elements for each frequency bin.
JX-0001 (‘345 patent) at col. 9:35-46.

Claim 4 requires that the threshold detector be able to set the threshold for each

frequency bin with the bin’s current minimum value of magnitude, which is derived from the
bin’s future minimum value of magnitude. Id. at col. 9:54-60. Claims 5-11 place limitations on

the determination and setting of the current and future minimum values of magnitude. Id. at col.
9:61-col. 10:18. Claim 13 requires a “subtractor for subtracting said noise elements estimated at

said positions determined by said threshold detector from said audio signal to derive said audio
signal substantially without said noise.” Id. at col. 10:25-29. Claims 14-16 place limitations on

the subtractor. Id. at col. 10:30-38. Claim 17 further requires “a residual noise processor for
reducing residual noise” after the signal is processed by the subtractor. Id. at col. 10:39-43.
Claim 18 places limitations on the residual noise processor. Id. at col. 10:44-54. Claim 21

requires “an estimator for estimating a magnitude of each frequency bin.” Id. at col. 10:55-57.
‘

.

Claim 23 requires a “smoothing unit” for smoothing the estimated magnitudes. Id. at col. 10:63
65. Claim 24 places limitations on the smoothing unit. Id. at col. 10:66-col. 11:4. Claim 25
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requires “an adaptive array comprising a plurality of microphones for receiving” the audio
signal. Id. at col. 11:5-7. The limitations of claims 38-40 and 42-47 are method steps, but are
otherwise similar to the limitations found in claims 1, 4, 5, 13, 14, 17, 21, 23, and 25.

2.

Speciﬁcation

The speciﬁcation of the ’345 patent discloses a method and apparatus for performing
noise cancellation and reduction using spectral subtraction. ’345 patent, col. l :19-21. Ambient

noise degrades the performance of speech processing algorithms, such as those used in dictation,
voice activation, and voice compression systems. Id. at col. 1:27-28. While adaptive

beamfonning microphone arrays can cancel directional noise, they are unable to effectively
cancel diffused noise. Id. at col. 1:38-45. Diffused noise occurs in environments that are highly

reverberant. Id. at col. 1:49-52. One example of such an environment is a room that has walls

that strongly reﬂect sounds, so that the reﬂected sounds reach the array from an inﬁnite number
of directions. Id. at col. 1:49-52. ‘Another example is the cabin of an automobile, where noise _

radiates from the car chassis. Id. at col. 1:52-54.

“Spectral subtraction” is used to cancel diffused noise. Id. at col. 1:58-60. Spectral

subtraction is a prior art method in which a voice switch is used to detect non-speech time
intervals. Id. at col. 1:60-64. The “Background of the Invention” section of the ’345 patent

describes the prior art method of spectral subtraction disclosed in “Suppression of Acoustic
Noise in Speech Using Spectral Subtraction,” by Steven F. Boll (“Boll”) (RX-0056). ’345 patent
at col. 1:64-col. 2:1.

‘



In the method disclosed in Boll, a digital signal is convened from the time domain to the
frequency domain by a Fast Fourier Transform (“FFT”). RX-005 6 at 0004 (“The DFT of each

data window is taken and the magnitude is computed. Since real data are being transformed, two
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data windows can be transformed using one FFT [].”) and Fig. 3 (“FFT”); see also RX-0003C

(Kyriakakis DWS) at Q/A 36; ’345 patent at col. 2:11-14 (“More particularly, the noise

magnitude spectrum is estimated by perfonning an FFT of256 points of the non-speech time ~

intervals and computing the energy of each frequency bin.”). Boll then estimates the noise '
present in each frequency bin and subtracts the estimated noise. RX-0056 at 0004 (“The spectral

subtraction method requires an estimate at each frequency bin of the expected value of noise
magnitude spectrum . . . . “) and Fig. 3 (“Compute Magnitude” and “Subtract Bias”); see also

’345 patent at col. 2:29-31 (“The noise magnitude spectrum is then subtracted from the signal

magnitude”); RX-0003C (Kyriakakis DWS) at Q/A 36. After the subtraction process, residual
noise is removed from the frequency bin and the signal is converted back to the time domain
using an Inverse Fast Fourier Transform (“IFFT”). RX-0056 at 0003 (“G. Noise Residual

Reduction”), 0005 (“After bias removal rectification residual noise removal and nonspeech

signal suppression time wavefonn is reconstructed from the modiﬁed magnitude corresponding
to the center window”), and Fig. 3 (“Reduce Noise Residual” and “IFFT”); see also ’345 patent
at col. 40-42 (“An IFFT process is then performed on the complex data to obtain the noise free

time domain data”); RX-0003C (Kyriakakis DWS) at Q/A 36.
Although the patent describes the method disclosed in Boll as providing “good results for
stationary diffused noises that are not correlated with the speech signal,” it identiﬁes several
deﬁciencies. ’345 patent at col. 1:64-2:1, col. 2:45-58. One of the criticisms is that the method

relies on a voice switch to accurately identify non-speech time intervals, which is “difficult to
achieve or obtain in real time systems.” Id. at col. 2:5-10. The voice switch detects the presence

of speech by measuring the energy level and comparing it to a threshold. Id. at col. 2:49-51. If

the threshold is too high, some voice time intervals might be incorrectly identiﬁed as non-speech
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time intervals, resulting in voice distortion, especially in poor signal-to-noise ratio cases. Id. at

col. 2:51-54. Conversely, if the threshold is too low, there will be a risk that non-speech
intervals will be too short to generate an accurate estimate of the noise. Id. at col. 2:55-58.

The purported invention of the ’345 patent seeks to eliminate the need for a voice switch

by “determining the non-speech segments using a separate threshold detector for each frequency
bin.” 13. at col. 3:29-31. The threshold detectors detect the positions of the noise elements by

determining whether frequency bins of the input signal are less than a corresponding threshold.
Id. at col. 3:31-37.

C.

Level of Ordinary Skill in the Art

Andrea asserts that a person of ordinary skill in the art of the ’345 patent would have had

“(1) an undergraduate degree in computer science, electrical engineering, computer engineering,
or a similar degree, with introductory course work in digital signal processing and approximately

three years of experience in developing and implementing digital signal processing algorithms
and systems; or (2) a master’s degree in computer science, electrical engineering, computer

engineering, or similar degree with a focus on digital signal processing and approximately one

year of experience in developing and implementing digital signal processing algorithms and
systems.” CX-1888C (Douglas RWS) at Q/A 14. Apple’s expert applied Andrea’s deﬁnition of
the level of ordinary skill in the art. RX-0003C (Kyriakakis DWS) at Q/A 121. Staff argues that

there is no basis for departing from the level of ordinary skill adopted in the 949 Investigation,

and argues that a person of ordinary would have had “(1) a Bachelor's degree in electrical

engineering or a related ﬁeld with two to three years of practical experience with digital signal
processing algorithms and systems; or (2) a Master's degree in electrical engineering or a related
ﬁeld with a specialty in digital signal processing.” SIB at 14.
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As noted by Staff, the differences between Andrea’s proposed deﬁnition of the level of
ordinary skill and that which was adopted in the 949 Investigation, “does not appear to have any
bearing on the issues to be decided in this investigation.” 1d. Given the subject matter of the

’345 patent, l ﬁnd that Andrea’s proposed deﬁnition of the level of ordinary skill is appropriate.

D.

Claim Construction

The Markman order construed the term “magnitude of the frequency bins” in claims l
and 38 to mean “amplitude of the frequency bins.” Order No. 34 at 48. As noted in the

Markman order, however, the step of “ ‘detecting for each frequency bin whether the magnitude

ofthe frequency bin is less than the corresponding threshold’ ” may be performed using “an
"estimateof amplitude.” Id. (quoting ’345 patent at col. 9:42-45 (claim 1), col. 12:16-17 (claim

38)). The Markman order further found that the limitations “threshold detector for setting a
threshold for each frequency bin using a noise estimation process” in claim 1 and “setting a
threshold” in claim 38 were not subject to § 112, 116 and that no construction was necessary for

either limitation. Id. (quoting ’345 patent at col. 9:41-42 (claim 1), col. 12:13-14 (claim 38)).

The limitations “subtractor for subtracting said noise elements estimated at said positions
determined by said threshold detector from said audio signal to derive said audio signal
substantially without said noise” in claim 13 and “subtracting said noise elements detected in

said step of detecting from said audio signal to produce an audio signal representing said audible
sound substantially without said audible noise” in claim 38 were found not to be indeﬁnite. Id.
(quoting ‘345 patent at col. 10:25-29 (claim 1), col. 12:20-23 (claim 38)). The term

“substantially,” which appears in both limitations, was construed to mean “largely, but not
wholly.” Id.
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In addition to the terms construed in the Markman order, the parties agreed that the temi
“frequency bins” in claims 1 and 38 patent means “frequency domain outputs extending between
two limiting frequencies.” Ia’.at 1-2.

V.

INFRINGEMENT
Andrea asserts that the accused Apple products literally infringe claims 4-11, 13-16, 21,

23-25, 38-40, 43, and 46 ofthe ’345 patent. Claims 4-11, 13-16, 21, and 23-25 depend from
independent claim 1. Claims 39, 40, 43, and 46 depend from independent claim 38. Claims 1

and 38 have similar limitations, and the parties’ contentions with respect to each limitation are

addressed below.

A.

Legal Standards

Section 337(a)(1)(B)(i) prohibits “the importation into the United States, the sale for
importation, or the sale within the United States after importation by the owner, importer, or

consignee, of articles that - (i) infringe a valid and enforceable United States patent or a valid
and enforceable United States copyright registered under title 17.”. 19 U.S.C. §1337(a)(1)(B)(i).

The Commission has held that the word “infringe” in Section 337(a)(1)(B)(i) “derives its legal

meaning from 35 U.S.C. § 271, the section of the Patent Act that deﬁnes patent infringement.”

Certain Electronic Devices with Image Processing Sys., Components Thereof and Associated
Software, lnv. No. 337-TA-724, Comm’n Op. at 13-14 (Dee. 21, 2011). Under 35 U.S.C. §

271(a), direct infringement of a patent consists of making, using, offering to sell, or selling the

patented invention without consent of the patent owner.
“An infringement analysis entails two steps. The first step is determining the meaning

and scope of the patent claims asserted to be infringed. The second step is comparing the
properly construed claims to the device accused of infringing.” Markman v. Westview
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Instruments, Ina, 52 F.3d 967, 976 (Fed. Cir. 1995) (en banc), aﬂ’d, 517 U.S. 370 (1996)

(citation omitted). Infringement must be proven by a preponderance of the evidence. S'mithKline
Diagnostics, Inc. v. Helena Labs. Corp, 859 F.2d 878, 889 (Fed. Cir. 1988). A preponderance

of the evidence standard “requires proving that infringement was more likely than not to have
occurred.” Warner-Lambert C0. v. Teva Pharm. USA,Ina, 418 F.3d 1326, 1341 n.15 (Fed. Cir.

2005).

A complainant must prove either literal infringement or infringement under the doctrine
of equivalents. Literal infringement requires the patentee to prove that the accused device

contains each and every limitation of the asserted claim(s). Frank’s Casing Crew & Rental
Tools, Inc. v. Weatherford Int ’l,Inc, 389 F.3d 1370, 1378 (Fed. Cir. 2004). “If even one

limitation is missing or not met as claimed, there is no literal infringement.” Elkay Mfg. C0. v.

EBCO Mfg. C0., 192 F.3d 973, 980 (Fed. Cir. 1999). Literal infringement is a question offact.
Finisar Corp. v. DirecTV Group, Inc., 523 F.3d 1323, 1332 (Fed. Cir. 2008).

B.

Accused Products

‘

The accused Apple products contain a “voice processor” software module capable of
invoking noise suppression audio units.
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Asserted Claims

Apple Product

4-11,13-16, 21, 23
25, 38-40, 43, 46

iPh0ne 7 plus

Series 2

4-11,13-16, 21, 23,
24, 38-40, 43

MacB00k Pro
15” (J80);
MacBook Pro
13” (J79, J130)
iPh0ne 6s;
iPh0ne 6s Plus;
iPh0ne SE

4-11,13-16, 21, 23
25, 38-40, 43, 46

iPad Pro
(12.9”);
iPad Pro
(9-7”);
iMac 27”;

4-11,13-16, 21, 23

4-11, 13-16, 21,23
25, 38-40, 43, 46

25, 38-40, 43, 46

_iMac21.5”_
4-11,13-16, 21, 23
25, 38-40, 43, 46

iPh0ne 6 Plus

iPad Air 2;
iPad mini 4';
MacB0ok;
MacBo0k Pro

4-11,13-16, 21, 23
25, 38-40, 43, 46

Watch Series
1, Watch
iPad Air;
iPad mini 2;
MacB0ok Air;
MacBo0k Pro

4-11,13-16, 21, 23
25, 38-40, 43, 46

4-11,13-16,21,23
25, 3s-40, 43, 46
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4-11,13-16, 21, 23
25, 38-40, 43, 46

Andrea’s expert, Mr. DeJaco, analyzed the relevant _soureecode for each of the accused

Apple products to ﬁnd evidence of infringement for each limitation of the asserted claims. CX
0007C at Q/A 9. The parties do not generally dispute Mr. DeJac0’s analysis of how the products
function, but Apple disputes the application of Mr. De_Jaco’sanalysis to the claim language of

the ’345 patent for several critical limitations, as discussed below.

C. _ Independent Claims 1 and 38

1.

“an input for in Putting an audio sign al which includes a noise signal”
(claim 1)/“inputting said audio signal which includes said noise
signal” (claim 38)

’

There is no dispute between the parties that the accused products include an input for
inputting an audio signal.” Mr. De.Iaco identifies these inputs in his witness statement. CX
0007C at Q/A 68-75, 278, 303-307, 321, 342-346, 373, 401-403, 487.

2.

“a frequency spectrum generator for generating the frequency
spectrum of said audio signal thereby generating frequency bins of
said audio signal” (claim 1)/“generating the frequency spectrum of
said audio signal thereby generating frequency bins of said audio
signal” (claim 38)

Claims 1 and 38 require a means for or step of “generating the frequency spectrum of

said audio signal thereby generating frequency bins of said audio signal.” ’345 patent at col.

938-40(claim1),CO1.
12:11-12
(claim38).Mr.DeJaco
identiﬁes
—
-

ineachoftheaccusedproducts,andAndrealcontends
that_

generatea

B There is also no dispute regarding infringement with respect to the preambles of claim 1 and
claim 38, which do not appear to be limiting.
_
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frequency spectrum that infringes this claim limitation. CX-0007C at Q/A 76-85, 279, 308-311,
322, 347-350, 3'74, 404-412, 488.

a.

Time Domain and Frequency Domain

The parties agreed that the term “frequency bins” in claims 1 and 38 means “frequency

domain outputs extending between two limiting frequencies.” Order No. 34 at 1-2. Apple

arguesthattheAppleAirPodsdonotinfringethislimitationbecausethey—

.

RIB
M49;
RRB
M24.
Apples
only

evidenceregardingthe AirPodsis a statementfromAppleengineerVasulyengarthat_
Tr. at 444-45. Andrea relies on Mr. DeJaco’s analysis

of the AirPodsourcecode, wherehe identiﬁes_

that generatesthe claimedfrequencybins.

CX-0007C at Q/A 404-12. Apple does not explain why Mr. DeJaco’s analysis is wrong and does

not identifyanyparticularsourcecodeor otherevidencethat demonstrateshow _

-

MrIy@ngar’s
¢<>n¢1us<>1">'
statement

standing alone, does not adequately refute Mr. DeJaco’s expert testimony. On this record, I ﬁnd

that Andrea has carried its burden to show that all of the accused products, including the

AirPods, include a frequency spectnun generator that generates “frequency bins” as required by
the asserted claims.

b.

“said audio signal”

Apple further argues that the “audio signal” identiﬁed by Andrea in the accused products
is not the signal that is used to generate a frequency spectrum and frequencyibins, as required by
the claim language. RIB at 48. Apple contends that the audio signal generated by the

microphones in the accused products is transformed into a different signal through various
ﬁltering operations before it is converted into a frequency spectrum. Id. In particular, Apple
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points to

—.

RX-0011C
(Cohen
RWS)
atQ/A103.Andrea
argues
thatpI6—

processing of thc audio signal is compatible Withthe claims, pointing to a passage in the

speciﬁcation stating: “the signal is derived from a microphone signal that has been processed
through an analog front end, A/D converter and a decimation ﬁlter.” ’345 patent at col. 4:53-56.

The speciﬁcation describes other additional processing of the audio signal: “ln another
embodiment, the input is taken from the output of a beamformer or even an adaptive

beamformer.” Id. at col. 4:56-58. Appleargues that

_,

which
isdifferent
fromthedecimation
ﬁltersandbeamfonners

described in the speciﬁcation. RRB at 23-24.

5

. I

,

Apple’s interpretation of this limitation is not supported by the claim language or
speciﬁcation. The claims refer to the “frequency spectrum of said audio signal,” and there is n0_

reason_toread this limitation to preclude intermediate signal processing of the audio signal.

Applepresentsevidencethatthe_

intheaccusedproductsisdifferentfromthe

processing disclosed in the speciﬁcation, but Apple does not explain why this distinction matters
in the context of infringement. Moreover, as Staff points out, there is no dispute that the accused

,

andtheaccused
products
would
infringe
evenunder
Apple’s

interpretation if that input signal were identiﬁed as the claimed “audio signal.” SIB at 20.

Accordingly, there is no basis for non-infringement based on the “audio signal” limitation.
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3.

“a threshold detector for setting a threshold for each frequency bin . .
. and for detecting for each frequency bin whether the magnitude of
the frequency bin is less than the corresponding threshold” (claim
1)/“setting a threshold for each frequency bin using a noise estimation
process” and “detecting for each frequency bin Whether the
magnitude of the frequency bin is less than the corresponding
threshold” (claim 38)

_

Claims 1 and 38 require a means for or step of setting a threshold for each frequency bin

and detecting whether the “magnitude” of -afrequency bin is less than a corresponding threshold.
’345 patent at col. 9:41-47, col. 11:16-18. Andrea relies on Mr. DeJaco’s analysis of Apple’s

noise suppression algorithms as evidence that the accused products infringe this limitation. CX
O0O7Cat Q/A 86-169, 280-81, 312-315, 323-24, 351-367, 375-76, 413-439, 489-90. Apple
1

argues that the accused products do not satisfy these limitations because the noise estimators in

the accused products use power—not magnitude—to perform any threshold detection. RIB at
26-27. ln addition, Apple argues that the claims’ recital of “the corresponding threshold”

requires a binary determination of a single threshold to determine whether noise is present, but
the
1d- at 27

a.

Power and Magnitude

As discussed above, the claim term “magnitude of the frequency bins” was construed to

mean amplitude of the frequency bins, noting that this limitation may be satisﬁed by the use of

an estimate of amplitude. Order No.34 at 48. It is undisputed that all of the accused products
use a measurement of power, computed by a sum-of-squares calculation, in the accused
threshold detecting step. CIB at 14-17; RIB at 27. The parties also do not dispute that there is a

mathematical relationship between power and amplitude, where power is amplitude squared.
CIB at 14-17; RIB at 31; SlB»at 17.
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Andrea contends that power is an estimate of amplitude that meets the threshold detector
limitation. CIB at 14-17. Andrea cites evidence in the ’345 patent speciﬁcation where the term

“energy” is used in the context of threshold detection:
In the present invention, a separate adaptive threshold is implemented for each
frequency bin 302. This allows the location of noise elements for each bin
separately without the examination of the overall signal energy. The logic behind
this method is that, for each syllable, the energy may appear at different frequency
bands. At the same time, other frequency bands may contain noise elements. lt is
therefore possible to apply a non-sensitive threshold for the noise and yet locate
many non-speech data points for each bin, even within a continuous speech case.
The advantage of this method is that it allows the collection of many noise
segments for a good and stable estimation of the noise, even within continuous
speech segments.
’345 patent, col. 6:10-22. The ’345 patent also uses the term energy when describing a prior art

process where “the noise magnitude spectrum is estimated by performing an FFT of 256 points

of the non-speech time intervals and computing the energy of each frequency bin.” Id. at col.
2:11-14. Andrea relies on the testimony of its expert, Mr. Delaco, that the term “energy” is a
synonym for the sum-of-squares computation of power. CX-0007C at Q/A 107. Apple

disagrees with this opinion, contending that energy is a different quantity that represents power
over time. RRB at 15 (citing RX-0003C (Kyriakakis WS) at Q/A 58; RX-2551C (Iyengar WS)

at Q/A 87)). Although Andrea cites some evidence that the term “energy” is used to mean
something similar to power, the cited passages in the ’345 patent do not appear to use “energy”

to refer to a speciﬁc measurable quantity, such as power. The ’345 patent uses the language

“computing the energy of each frequency bin” in reference to the prior art method disclosed in
Suppression of Acoustic Noise in Speech Using Spectral Subtraction by Steven F. Boll (“Boll”),
and this article uses the term “energy” to generically describe the level of a signal, rather than to

refer to any speciﬁc quantity. Boll describes mathematical computations of “magnitude” that are
consistent with the ’345 patent but only uses “energy” in a more qualitative sense, describing
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“low energy speech” and “high energy frequency bins” without referencing magnitude, power, or

any other speciﬁc quantity. JX-0122 at 0003. The use of the tenn “energy” in the speciﬁcation
of the ’345 patent is consistent with its more qualitative use in Boll, and it does not support a

change in the construction of “magnitude” to include either Arrdrea’s or Apple’s deﬁnitions of
energy.

As set forth in the Markman Order, the asserted claims use the term “magnitude,” which
has a speciﬁc and Well—establishedmeaning that would be known to a person of ordinary skill in

the art. See Order 34 at 34-40. There is no evidence that the inventors sought to re-deﬁne the

term “magnitude” through their use of “energy” or any other language in the speciﬁcation, and
the construction set forth in the Markman Order remains the one “that stays true to the claim

language and most naturally aligns with the patent‘s description of the invention.” Renishaw
PLC v. Marposs Societa ’per Azioni, 158 F.3d 1243, 1250 (Fed. Cir. 1998). Andrea has not

identiﬁed any compelling evidence to expand the scope of this term beyond its ordinary
meaning, which corresponds to the amplitude of the frequency bins.



Even without any change in claim construction, Andrea and Staff argue that this claim
limitation is satisﬁed by comparing power to a threshold because there is a mathematical
relationship between power and magnitude/amplitude: power is amplitude squared. CIB at 15
17; SIB at 17-19. On cross-examination, Apple’s expert, Dr. Cohen, admitted that power goes

up when amplitude goes up, and power goes down when amplitude goes down. Tr. at 546.
Moreover, simple algebra can show that if the magnitude of a frequency bin is less than a

Y

particular threshold value, then the power of that frequency bin would be less than the threshold
value squared. Id. at 550-51. It is undisputed that power can be used to perform the same

function as magnitude (detecting noise elements for each frequency bin) in substantially the
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same way (comparing the level of the signal to the threshold) to achieve the same result (setting
a new threshold for noise when the level is below the threshold). RRB at 10-11. But this is the

test for the doctrine of equivalents, which was precluded on summary determination based on
prosecution history estoppel. Order No. 47 (July 28, 2017) at 10-15, unreviewed by Comm’n
Notice (Aug. 29, 2017).

Andrea must prove literal infringement, which requires that “every limitation set forth in
a claim must be found in an accused product, exactly.” Southwall Techs., Inc. v. Cardinal IG .
C0., 54 F.3d 1570, 1575 (Fed. Cir. 1995); see also Kraft Foods, Inc. v. Int’! Trading C0., 203

F.3d 1362, 1370 (Fed. Cir. 2000) (“A claim is literally infringed when the accused device

literally embodies each limitation of the claim.”). The claim language requires “detecting for

each frequency bin whether the magnitude of the frequency bin is less than the corresponding
threshold.” ’345 patent at col. 9:41-47, col. 11:16-18. Accordingly, literal infringement requires

a literal comparison of magnitude to a threshold. The accused products cannot literally infringe

this limitation without an explicit calculation or estimation of magnitude.
There is no dispute that the accused products use power, not magnitude, to make any

threshold comparison. Andrea admits that the numerical values associated with power and
magnitude are different. CRB at 11. Nevertheless, Andrea argues that power is an “estimate” of
magnitude in the context of the ’345 patent. CIB at 14-17. This is not consistent with the

speciﬁcation’s examples of estimation, however, which use simpliﬁed mathematical calculations
to estimate the same underlying quantity. See ’345 patent at col. 5:36-44 (“The straight forward
approach is to estimate the magnitude. . . . In order to save processing time and complexity the

signal magnitude (Y) is estimated by an estimator 204 using an approximation formula instead . .

. .”), 5:49-55 (describing a smoothing method that averages magnitudes of neighboring bins).
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Power is not an estimate of magnitude but a different quantity that is measured using different
units; Dr. Kyriakakis explained that magnitude is measured in volts while power is measured in

watts. RX-0003C at Q/A 58. Apple identiﬁes numerous other differences between power and
magnitude, particularly in the context of scaling, subtraction, and ratio operations. RIB at 30-36.

Andrea argues that these distinctions between power and magnitude do not make a difference in
the context of the threshold comparison claimed in the ’345 patent. CRB at 11-14. This

argument appears to rely on an “insubstantial differences” test that would prove infringement

under the doctrine of equivalents, which was precluded by Order No. 47. See Mylan Institutional
LLC v. Aurobindo Pharma Ltd, 857 F.3d 858, 866-67 (Fed. Cir. 2017) (recognizing that “the

Supreme Court set out two frameworks for evaluating equivalence—-thefamiliar [function-way
result] test . . . and the insubstantial differences test (whether the accused product or process is
substantially different from What is patented)” (citing Graver Tank & Mfg. C0. v._Linde Air

Prod. C0., 339 U.S. 605 (1950)). Power may be equivalent to magnitude in the context of the

’345 patent, but Andrea cannot refute Apple’s evidence showing that power and magnitude are

literally different quantities. Accordingly, none of the accused Apple products literally infringe
this limitation.

b.

Binary Comparison

Apple further contends that the threshold detector limitation requires a binary

comparison,andtheaccusedproductsdonotinfringebecausetheyperforma —
to determine the presence of noise. RIB at 39-47.

Apple relies on Dr. Cohen’s analysis of the noise suppression algorithms in the accused products.

RX-0011C
atQ/A62-87.Fortheproducts
thatusethe—,

found
that
thealgorithm
could
berepresented
as‘
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Id. at Q/A 66; RDX-001lC.026. For the products using the

Dr. Cohen identiﬁed
Id. at Q‘/A68; RDX-0011C.003O. Dr. Cohen also

found that
Ia’. at Q/A 72; RDX-0O11C.0O33. With respect to the

noise estimation algorithms in the AirPods, Dr. Cohen found that

Id. at Q/A 75; RDX

0011c.0035-.0036.“
Andrea does not dispute Apple’s interpretation of the claims requiring a binary
comparison, but there is a dispute regarding Dr. Cohen’s analysis of the accused products. To

show the presence of a binary comparison, Andrea relies on Mr. DeJaco’s analysis of the source
code for the

_.

cns at 23-26,142-150,163-169.Mr.1361666
identiﬁes
ox-00070 at Q/A 117-125.

Mr. De] aco identiﬁes
Id. at Q/A 142-150, 163-169. Andrea concedes that Apple perfonns

CRB at 19. Andrea

14Apple also identities a
limitati'on but instead uses

I

that

” RIBat49. Appledoesnot

does not

accused

products use this detector, however, and Andrea does not appear to accuse this detector of
infringement.
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makes the same argument with respect to the

Id. at 19-20. Staff similarly argues that the accused products infringe.

SIB at 19-20; SRB at 6-7.

I agreewith Andreaand Staffthat thereis infringementof this limitationby the 
l\/Lt.Delaco has

identiﬁed comparisons to a threshold in each of these algorithms whereby the noise estimate is
updated when the comparison is below the threshold. For the

_,

however,
neither
Andrea
norStaffofferanyrebuttal
toDr.Cohen’s

analysis of the source code showing that

.

Accordingly,
Andrea
hasfailed
toshow
thatthesealgorithms

infringe the claim limitation requiring that the threshold detector “detect[] for each frequency bin

whether the magnitude of the frequency bin is less than the corresponding threshold, thereby
detecting the position of noise elements for each frequency bin.” Although these algorithms do
not infringe this limitation,

,

sothis
isnot
anindependent
basis
for
non

infringement for any particular product.

4.

“a subtractor for subtracting said noise elements” (claim
13)/“subtracting said noise elements detected in said step of detecting”
(claim 38)



Claim 13 is a dependent claim that requires “a subtractor for subtracting said noise
elements estimated at said positions determined by said threshold detector from said audio signal
to derive said audio signal substantially without said noise.” ’345 patent at col. 10:25-29. Claim
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38 includes a “subtracting” step with similar limitations. Id. at col. 12:20-23. Andrea relies on

the analysis of Apple source code by Mr. Delaco as evidence for infringement of these
limitations. CX-0007C at Q/A 214-228, 282, 317, 325, 369, 377, 462-466, 491. Andrea appears

to have carried its burden, and Apple does not raise any speciﬁc non-infringement arguments
with respect to this limitation. Nevertheless, the accused products do not infringe claim 13 or

claim 38 because theseproducts do not literally infringe the threshold detector limitation, as
discussed above.

D.

Dependent Claims

In addition to claim 13, Andrea asserts infringement of dependent claims 4-1 1, 14-16, 21,
23-25, 39, 40, 43, and 46 ofthe ’345 patent. CIB at 39-46. Andrea relies on Mr. DeJaco’s

analysis of Apple source code for evidence of infringement of these limitations. CX-0007C at
Q/A 170-286, 316-329, 368-381, 440-498. Although Apple does not raise any distinct non

infringement arguments with respect to these claims, the accused products cannot infringe the

additional limitations of these claims, which require using the “magnitude” of the frequency
bins. Moreover, there is no infringement of any dependent claim because these products do not

literally infringe the threshold detector limitations of the independent claims.

Accordingly, the accused Apple products do not infringe any of the asserted claims of the
’345 patent,

VI.

INVALIDITY
Apple contends that the claims at issue are invalid as anticipated or obvious. RIB at 72

73. Speciﬁcally, Apple argues that claims 1, 13, 14, 21, and 38 are anticipated by U.S. Patent

No. 6,035,048, entitled “Method and Apparatus for Reducing Noise in Speech and Audio
Signals,” to E. Diethorn (“Diethorn”) (RX-0047) and that claims 1, 13, 21, and 38 are anticipated
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by the paper “Noise Estimation Techniques for Robust Speech Recognition” by H.G. Hirsch at

al. (“Hirsch”) (RX-0064). Apple further argues that if power is found to be an estimate of
amplitude, as argued by Andrea, U.S. Patent No. 5,550,924, entitled “Reduction of Background
Noise for Speech Enhancement,” to Helf er al. (“Hell”) (RX-0040) anticipates claims 1, 4-7, 9

l l, and 21. Apple asserts that the dependent claims at issue are rendered obvious by the

anticipatory references in combination with one or more of the following secondary references:
0 the article “An Efficient Algorithm to Estimate the Instantaneous SNR of Speech
Signals” by R. Martin (“Martin 93”) (RX-0071);

i

Q the article “Spectral Subtraction Based on Minimum Statistics” by R. Martin

(“Martin 94”) (RX-0070);

0 the paper “Suppression of Acoustic Noise in Speech Using Spectral Subtraction”
by S. Boll (“Boll”) (RX-0056);

0

U.S. Patent 5,706,395, entitled “Adaptive Wiener Filtering Using a Dynamic
Suppression Factor,” to Arslan et al. (“Arslan”) (RX-0043);

0 the paper “Magnitude Approximations for Microprocessor Implementation” by
W. Adams et al. (“Adams”) (RX-0053); and
0

U.S. Patent N0. 5,459,683, entitled “Apparatus for Calculating the Square Root of
the Sum of Two Squares,” to M. Uesugi et al. (“Uesugi”) (RX-.0038).

For the reasons discussed below, I ﬁnd that none of the claims at issue are anticipated by

or obvious in view of the prior art cited by Apple.

‘ A.

Legal Standards

It is the respondent’s burden to prove invalidity, and the burden of proof never shifts to
the patentee to prove validity. Scanner Techs. Corp. v. ICUS Vision 5)/s. Corp. N. V., 528 F.3d
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1365, 1380 (Fed. Cir. 2008). “Under the patent statutes, a patent enjoys a presumption of
validity, see 35 U.S.C. § 282, which can be overcome only through facts supported by clear and
convincing evidence. . . .” SRAM Corp. v. AD-HEng’g, ]nc., 465 F.3d 1351, 1357 (Fed. Cir.
2006); see also Microsoﬁ‘ Corp. v. i4i Ltd. P ’ship, 131 S. Ct. 2238, 2242-2253 (2011) (upholding

the “clear and convincing” standard for invalidity).

The clear and convincing evidence standard placed on the party asserting an invalidity

defense requires a level of proof beyond the preponderance of the evidence. Although not
susceptible to precise deﬁnition, “clear and convincing" evidence has been described as evidence

that produces in the mind of the trier of fact “an abiding conviction that the truth of a factual
contention is ‘highly probable.”’ Price v. Symsek, 988 F.2d 1187, 1191 (Fed. Cir. 1993) (quoting
Buildex, Inc. v. Kason [ndus., Inc., 849 F.2d 1461, 1463 (Fed. Cir. 1988)).

1.

Anticipation

Pursuant to 35 U.S.C. § 102,15a patent claim is invalid as anticipated if:

(a) the invention was known or used by others in this country, or patented or
described in a printed publication in this or a foreign country, before the invention
thereof by the applicant;

(b) the invention was patented or described in a printed publication in this or a
foreign country or in public use or on sale in this country, more than one year
prior to the date of the application for patent in the United States;
(e) the invention was described in (1) an application for patent, published under
section 122(b), by another ﬁled in the United States before the invention by the
applicant for patent or (2) a patent granted on an application for patent by another
ﬁled in the United States before the invention by the applicant for patent;

(g)(2) before such person’s invention thereof, the invention was made in this
_country by another inventor who had not abandoned, suppressed, or concealed it.
'5 As explained in the revision notes and legislative reports in 35 U.S.C.A. § 100 (May 13,
2015), the language of 35 U.S.C. § 102 that was effective prior to the America lnvents Act
controls in this Investigation.
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35 _Tl.S.C.§ 102 (2008). “A patent is invalid for anticipation ifa single prior art reference

discloses each and every limitation of the claimed invention. Moreover, a prior art reference

may anticipate without disclosing a feature of the Claimedinvention if that missing characteristic
is necessarily present, or inherent, in the single anticipating reference.” Schering Corp. v.
Geneva Pharm, 1nc., 339 F.3d 1373, 1377 (Fed. Cir. 2003) (citations omitted).

2.

Obviousness

Even if a patent is not invalid as 35 U.S.C. § 102, it may still be invalid as obvious Lmder

35 U.S.C. § 103 if the differences between the claimed subject matter “and the prior art are such

that the subject matter as a whole would have been obvious at the time the invention was made to
a person having ordinary skill in the art.” 35 U .S.C. § 103(a) (2O08).16 “Obviousness is a

question of law based on underlying questions of fact.” Scanner Techs., 528 F.3d at 1379. The

underlying factual determinations include: “(1) the scope and content of the prior art, (2) the

level of ordinary skill in the art, (3) the differences between the claimed invention and the prior
art, and (4) objective indicia of non-obviousness.” _/'d.(citing Graham v. John Deere C0. of
Kansas City, 383 U.S. 1, 17-18 (1966)). These factual determinations are often referred to as the

“Graham factors.”
The critical inquiry in determining the differences between the claimed invention and the
prior art is whether there is a reason to combine the prior art references. KSR Int’! C0. v. Teleﬂex

[nc., 550 U .S. 398, 418-21 (2007). In KSR, the SupremeiCourt rejected the Federal Circuit’s'

rigid application of the teaching-suggestion-motivation test. While the Court stated that “it can
be important to identify a reason that would have prompted a person of ordinary skill in the

16See supra, n. 15.
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relevant ﬁeld to combine the elcments in the way the claimed new invention does,” it described a
more ﬂexible analysis. Under KSR, detcnnining whether thcre was an apparent reason to

combine references, a court can “look to interrelated tcachings of multiple patents; the effects of
demands known to the design community or present in the marketplace; and the background
knowledge possessed by a person having ordinary skill in the art.” Id. at 418. However, “the

analysis need not seek out precise teachings directed to the speciﬁc subject matter of the

challenged claim, for a court can take account of the inferences and creative steps that a person
of ordinary skill in the art would employ.” Id. Since KSR, the Federal Circuit has announced

that, where a patent challenger contends that a patent is invalid for obviousness based on a

combination of prior art references, “the burden falls on the patent challenger to show by clear
and convincing evidence that a person of ordinary skill in the art would have had reason to
attempt to make the composition or device . . . and would have had a reasonable expectation of
success in doing so.” PharmaStem Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1360 (Fed.
Cir. 2007).

In addition to demonstrating that a reason exists to combine prior art references, the

challenger must demonstrate that the combination of prior art references discloses all of the
limitations of the claims. Hearing Components, Inc. v. Shure 1nc., 600 F.3d 1357, 1373-1374

(Fed. Cir. 2010) (abrogated on other grounds by Nautilus, Inc. v. Biosig Instruments, Ina, 134

S.Ct. 2120 (2014)) (upholding ﬁnding of non-obviousness based on the fact that there was

substantial evidence that the asserted combination of references failed to disclose a claim
limitation); Velunder v. Garner, 348 F.3d 1359, 1363 (Fed. Cir. 2003) (explaining that a

requirement for a ﬁnding of obviousness is that “all the elements of an invention are found in a

combination of prior art references”).
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