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Claim 1

1. A communications system, comprising: -

a voice detection subsystem configured to receive voice C I m 1
activity signals that includes information associated a I
with human voicing activity, the voice detection sub-
system configured to automatically generate control sig-
nals using the voice activity signals; and

a denoising subsystem coupled to the voice detection sub-
system, the denoising subsystem comprising a micro-
phone array including a plurality of microphones,
wherein a first microphone of the array is fixed at a first
position relative to a mouth, wherein the first position
orients a front of the first microphone towards the

mouth, wherein a second microphone of the array is a VOICG detectlon SUbsyStem COnflgured tO

fixed at a second position relative to the mouth, wherein . . .. . .
the second position orients a front of the second micro-

phone away from the mouth such that the second posi- recelve VO I Ce a CtIVIty S I g n a I S th at I n C I u d eS
tion forms an angle relative to the first position, wherein

the angle is greater than zero degrees, the microphone |nfo rm atl On aSSOC|ated Wlth h u m a n VOlCI ng

array providing acoustic signals of an environment to
compaonents of the denoising subsystem, components of /1 1 1

the denoising subsystem automatically s’e]ecting at least a Ct I V Ityl t h e VO I C e d et e Ct I O n S u b S yS-t e m
one denoising method appropriate to data of at least one

frequency subband of the acoustic signals using the con- Conflgured to aUtOmatlca”y generate COﬂthI

trol signals and processing the acoustic signals using the . . . .. .
selected denoising method to generate denoised acous- g I g h y g I ° d
tic signals. wherein the denoising method includes gen- S I n a S u S I n t e VO I Ce a Ct I Vlt S I n a S' a n
erating a noise waveform estimate associated with noise
of the acoustic signals and subtracting the noise wave-
form estimate from the acoustic signal when the acoustic
signal includes speech and noise,

wherein the voice detection subsystem is configured to
receive the voice activity signals using a sensor indepen-
dent from the microphone array and to ontput the control
signals generated from the voice activity signals to the
denoising system, the denoising system configured to
use the control signals to denoise the acoustic signals
from the microphone array.

Ex. 1001, cl. 1
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Claim Construction

2% ¢¢ 2

“voice detection subsystem,” “voice activity signals,” “human voicing activity

Jawbone’s Construction Meta’s Construction

“a subsystem that detects the No construction necessary

presence of speech, including

voiced and unvoiced speech” Alternatively, “voice detection
subsystem,” includes at least a

“signals that indicate speech “‘GEMS” (which solely detects

activity, including voice and voiced speech), an “accelerometer

unvoiced speech activity” sensor in contact with skin,” or a

“skin-surface microphone sensor,”
“human speech activity, including
voiced speech and unvoiced
speech”
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Claim Construction

2% ¢¢

“voice detection subsystem,” “voice activity signals,” “human voicing activity”

Jawbone’s Construction

The terms “speech™ or “voice™ as used herein generally

refer to voiced, unvoiced, or mixed voiced and unvoiced "a subsystem that dej[ects the
human speech. Unvoiced speech or voiced speech is distin- presence of speech, including
guished where necessary. However, the term “speech signal” voiced and unvoiced speech”

or “speech”, when used as a converse to noise, simply refers

to any desired portion of a signal and does not necessarily “signals that indicate speech
have to be human speech. It could, as an example, be music or activity, including voice and

some other type of desired acoustic information. As used in unvoiced speech activity”

the Figures, “speech” is meant to mean any signal of interest,

:Nheth_er human speech, music, or anything other signal that it “human speech activity, including
is desired to hear.

voiced speech and unvoiced

Ex. 1001, 4:33-43 speech”

POR, 14-16
Sur-Reply 7-10
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Claim Construction

2% ¢¢

“voice detection subsystem,” “voice activity signals,” “human voicing activity”

2. The system of claim 1, wherein the voice detection , .
subsystem further comprises: Jawbone’s Construction

at least one g|0tta1 electromagnetic micropower sensor B
(GEMS) including at least one antenna for receiving the a su bSystem that detects the

voice activity signals; and o presence of speech, including
at least one voice activity detector (VAD) algorithm for iced d iced h”
processing the GEMS voice activity signals and gener- voiced ana unvoiced speec

ating the control signals.

ﬂ 3. The system (ff clal_m 1 wherein the voice detection “signals that indicate speech
subsystem further comprises: . ) :
at least one accelerometer sensor in contact with skin for activity, |nCIud|ng voice and
receiving the voice activity signals; and unvoiced speech activity”

at least one voice activity detector (VAD) algorithm for
processing the accelerometer sensor voice activity sig-
nals and generating the control signals. “human speech activity, including
4. The system of claim 1, wherein the voice detection : :
subsystem f}{lrther comprises: voiced SpeeCh and unvoiced
at least one skin-surface microphone sensor in contact with S peech ”
skin for receiving the voice activity signals; and
at least one voice activity detector (VAD) algorithm for
processing the skin-surface microphone sensor voice

Ex. 1001, cl. 2-4 Sur-Reply 4-6
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Claim Construction

2% ¢¢

voice activity signals,” “human voicing activity”

Jawbone’s Construction

“voice detection subsystem,

General Electromagnetic Sensor (GEMS) VAD “a subsystem that detects the
The GEMS is a radiofrequency (RF) interferometer that presence of speech, including
operates in the 1-5 GHz frequency range at very low power. voiced and unvoiced speech”

and can be used to detect vibrations of very small amplitude.
The GEMS is used to detect vibrations of the trachea, neck.
cheek, and head associated with the production of speech.
These vibrations occur due to the opening and closing of the
vocal folds associated with speech production, and detecting
them can lead to a very accurate noise-robust VAD, as

“signals that indicate speech
activity, including voice and
unvoiced speech activity”

described in the Related Applications. “human speech activity, including
voiced speech and unvoiced
Ex. 1001, 11:51-60 speech”
Sur-Reply 2
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Claim 1

]
1. A communications system, comprising: ‘ I a I m 1
a voice detection subsystem configured to receive voice

activity signals that includes information associated
with human voicing activity, the voice detection sub-
system configured to automatically generate control sig-
nals using the voice activity signals; and

a denoising subsystem coupled to the voice detection sub-
system, the denoising subsystem comprising a micro-
phone array including a plurality of microphones,
wherein a first microphone of the array is fixed at a first
position relative to a mouth, wherein the first position
orients a front of the first microphone towards the
mouth, wherein a second microphone of the array is

fixed at a second position relative to the mouth, wherein Wherein the deno i S ing metho d inc lude S

the second position orients a front of the second micro-
phone away from the mouth such that the second posi- . . .
tion forms an angle relative to the first position, wherein t f t t
the angle is greater than zero degrees, the microphone g enera 1ng a’ nOI S e Wave Orm e S lma e
array providing acoustic signals of an environment to . . . . .
components of the denoising subsystem, components of t d th f th t 1
the dpenoising subsystem autgmnati?:ally s’e]ecti}ilg at least a's SOCla’ e Wl nO].Se O e acous lc Slgna S 2
one denoising method appropriate to data of at least one
frequency subband of the acoustic signals using the con-
trol signals and processing the acoustic signals using the
selected denoising method to generate denoised acous-
tic signals, wherein the denoising method includes gen-
erating a noise waveform estimate associated with noise
of the acoustic signals and subtracting the noise wave-
form estimate from the acoustic signal when the acoustic
signal includes speech and noise,

wherein the voice detection subsystem is configured to
receive the voice activity signals using a sensor indepen-
dent from the microphone array and to output the control
signals generated from the voice activity signals to the
denoising system, the denoising system configured to
use the control signals to denoise the acoustic signals
from the microphone array.

Ex. 1001, cl. 1
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

Jawbone’s Construction Meta’s Construction

“calculating a noise estimate based = No construction necessary
on the noise associated with all the
acoustic signals”

POR, 16
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

the angle is greater than zero degrees. the microphone
array providing acoustic signals of an environment (o
components of the denoising subsystem, components of
the denoising subsystem automatically selecting at least
one denoising method appropriate to data of at least one
frequency subband of the acoustic signals using the con-

) .
trol signals and processing the acoustic signals using the Jawbone’s Construction

selected denoising method to gencrate denoised acous- . . . .
tic signals. wherein the denoising method includes gen- calculating a noise estimate based
erating a noise waveform estimate associated with noise on the noise associated with all the
Qf the acpustic_ signals and Sllhtr'ucling the noise wave- acoustic signals’
form estimate from the acousticsignal when the acoustic
signall includes speech and noise,

wherein the voice detection subsystem is configured to
receive the voice activity signals using a sensor indepen-
dent from the microphone array and to output the control
signals generated from the voice activity signals to the
denoising system, the denoising system configured to
use the control signals to denoise the acoustic signals

froam tho misranhana arracv

POR, 16-18
Ex. 1001, Claim 1 Sur-Reply 7-10
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

one denoising method appropriate to data of at least one
frequency subband of the acoustic signals using the con-

trol signals and processing the acoustic signals using the Jawbone’s Construction
sclected denoising method to generate denoised acous-

tic signals, wherein the denmsing method includes gen- “calculating a noise estimate based

erating a noise waveform estimate associated with noise . : :
| B i . N on the noise associated with all the
of the acoustic signals and subtracting the noise wave- .. .,

acoustic signals

form estimate from the acoustic signal when the acoustic
signal includes speech and noise,

Ex. 1001, Claim 1

POR, 16-18
Sur-Reply 7-10
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

Now, H, (z) can be calculated using any of the available sys-
tem identification algorithms and the microphone outputs

when only noise is being received. The calculation should be : -

done adaptively in order to allow the system to track any Jawbone’s Construction

changes in the noise. . . _ _
calculating a noise estimate based

Ex. 1001, 15-19 on the noise associated with all the
acoustic signals”

This calculation for H,(z) appears to be just the inverse of the
H,(z) calculation, but remember that different inputs are
being used as the calculation now takes place when speech is
being produced. Note that H,(z) should be relativel y constant.

Ex. 1001, 15:37-40

POR, 16-18
Sur-Reply 7-10
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

S(2) =M\ (2) = N(QH,(2)
100
o , N(z) = M,(z) = S(2)H>(3)
" 106 —~_[VAD Voicing Information
—103 S(:,) - 4"’1 (.',) —_ [4"’:(:) o S(:)ll:(:,)]lll (:_)
) 0 7 O 107
S;%:)al Hy(z) n,n) Mict D) () S(:,)[l - Il:(.‘,)lll(:,)] - .“’ll (2) - J"’:l.:,)lll(:,)
Neise Removal Cleaned Speech Ex. 1001, 15:50-55
102 i@ ) 104
«(f,)) - ~ é Py 105
Nois ot :
1) e S(2)=M \(2) 1M (2)H ((2),
‘_ Ex. 1001, 15:64-16:4
FIG.1 .
Noise Waveform
Estimate
Ex. 1001, Fig. 1
POR, 19-21
F FABRICANT.- SurReply 710 43
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals,”

S(2)=M | (2)4 Mz(zfl (z). NPT Jawbone’s Construction

“calculating a noise estimate based
on the noise associated with all the

Noise Waveform

Estimate acoustic signals”
Ml.rzl::_J M (Z)
H(z)= S(z) ~ M,(2) — M, (z) —=
Val2) (z) 1(2) 2(2) Mynca
Ex. 1001, 15:10-15
POR, 20
POR, 19-21
F FABRICANT.- Sur-Reply 7-10 14
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals”™

At first glance, it may seem as if the Pathfinder algorithm is
very similar to other algorithms such as classical ANC {adap-

w U & - tive noise cancellation), shown in FIG. 1B. However, close
PEECH 7 by | S . . ’ s
2y(0) e - examination reveals several areas that make all the difference
H error - * - + - w - + =
- g “© Cleane in terms of noise suppression performance, including using
z : - 1 opeec - 4 w + . " +
e £ Rdapiive 5 VAD information to control adaptation of the noise suppres-
Nose  m@ Reiweree | "1 17“‘—' | sion system to the received signals, using numerous subbands

to ensure adequate convergence across the spectrum of inter-
est, and supporting operation with acoustic signal of interest

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Adaptive Noise Canceler

(f&g{}g% in the reference microphone of the system, as described in
turn below.
Ex. 1001, Fig. 1B Ex. 1001, 16:44-54
POR, 21-22
F FABRICANT.- 15
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Claim Construction

“generating a noise waveform estimate associated with noise of the acoustic signals”™

100
0
106—_[VAD Voicing Information fte) Sol®) - (// Delay
‘ ~— 5o(n)
101 SPEECH S Dy t‘l+
.I , s(n) /Q il /n,j(n) 8y (0) ermor (l;
el — X i - _ | M o ==
Signal o \‘m,m e 4 e &’ Cleaned
s(n) Hy2) _nyn) - S ' ; [- | Speech
o — - Cleaned Speech o 0 g |
= Noise Removal - e [.f/ Adaptive |
= 104 > ) it 5 = i Filter
"?2 s._.ln}\ e m.{n]l/ 105 NOISE nlln] Reference D][I]) rJr
09 < . Wit ; /
Noise o(n) \;i:
o(n) Adaptive Noise Canceler
FIG.1B
FIG.1 (PRIOR ART)
Ex. 1001, Fig. 1 Ex. 1001, Fig. 1B
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GROUND 1: Meta’s Combination

Andrea + Hussain

[ 4 2 [,,,‘_
1 qu TELEPHONE | LINES
S _I UNT
IR [ i3 FROM
c—MCe 12 214 - TELEPHONE

10
~TELERONE

LINES

{ I

|

|

¥ 01 SPEAKER 22 \ o “* con| g 1=
08, ,L,k g | TELEPHONE 8

~—t— 11 | |
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GROUND 1: Meta’s Combination

Andrea + Hussain

Andrea discloses or suggests [1H]. Ex. 1003, 9 131.|

Pet., 40

Ex. 1003, 9 133. The ““[a]coustic signals composed of speech or the like and
background noise are supplied to the first microphone 127 are similarly converted
into an electrical signal waveform and “supplied to the plus terminal of the op-amp

16.” Ex. 1005, 12:55-59. The op-amp 16 then

” to provide an “electrical signal representing substantially the speech to the
telephone unit 18" without the noise. Id.. 12:55-66. 16:20-23 (“The op-amp 16
subtracts the signal received from the second microphone 14 from that received

from the first microphone 12 and outputs the resulting subtracted signal™).

Pet., 41
F FABRICANT.»

THE WITHNESS: Andrea describes microphones
and their configuration and in a system that's
very effective. The acoustics are hard to
design. Andrea's licked that.

What I'm scrapping is the differentiating
amplifier. What I'm replacing it with is
improved processing. So I'm scrapping the wide
band differencing operation with a sub-band
operation that can do koth estimation and

differencing and octher methods.

Ex. 2005, 58:9-18

Sur-reply, 12-14 18
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GROUND 1: Meta’s Combination

Holzrichter

The algorithm detects the onset of speech by using both an

acoustic and one or more EM sensor modules at the same within the same speech time period in box 79, If acoustics
time. The issue for this algorithm is that some words begin and vocal fold motion are present, then a voiced speech unit
with unvoiced sounds such as “s™ in “sam” or in “sixteen”; has occurred and the unvoiced timer, T, is set to zero in box
thus the algorithm must be able (o back up to catch sounds 78, and processing on frame t, continues. If satisfactory

that may be missed by the vocal fold motion onset detection
by the EM sensor. In two speech processing systems, shown
i FIGS. 12 and 13, the onset algorithm described here
wionld be used primanly mn box 86, The vnvoiced duration
timer T 15 imifialized to zero at system turn-on.

acoustics, but no vocal fold motion occurs 10 box 72, the
sound n frame 115 labeled as nonvoiced speech in box 7Y
and processing continues. [f the acoustic signal is oo loud

Ex. 1007, 32:4-6
Ex. 1007, 31:50-60

POR, 34-38
F FABRICANT.- Sur-reply, 15-17 19
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GROUND 1: Meta’s Combination

Holzrichter

AT VOCAL STSTEM FORM | | Pme~ncousTic
MICROPHONE [ MMALYSIS-TRACT [—= JOCAL TRACT —= JOINT FEATURE
MODELS FEATULRS NECTOR FORMATION 1|
7 T A vecrom |AMD PROCESS
| - = f
vo i
olce EM /oA FORM I 2 PATERN
detection FoLDs VOChL FOLD I MATCH NG
SEMSOR | 1.1 FearuRE [
subsystem | VECTOR | b
3 | I " wonRo
EM /TOMGUE | RORM | ASSEMBLY
TAW - St e TOWGLIE = TNl I S
SENSOR /] Fesume I
) VECTOR | s
| 154 genTeucs
4 | ASSEMBLY
mv/ ues P FORM. LR | |
il FEATURE —— L
9 /|_Vecror | To DISPLAY,
M | MIEMOREY,
- | TEANS M S 10N
OTHER SensoRS, J| s eTc.
EE.e. TV, AR FLOW |- — 3| FEATURE
Te. VECTOR
FIG. 3 Ly
Pet., 43
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GROUND 1: Meta’s Combination

Holzrichter

VOCAL STSTEM FoRM | | em-ncousTic

— =T - AL = | Sprech
B o [ o [ s e s [ et >
. G L/ VECTOR L) NO?EGS $BP = Sub-band Processing
volce Vi F] M ]
BM /vocaL FOoRM [ N pATERN |
detection FOoLDS VOOAL FOLD [ MATCH MG i 1 :> SBP ':>
SEHIOR FeATURE ; =
subsystem : 1| eeror | I I P/ - -
3 [ | " wono mic 1 . . 5 Processed
En!;::‘mxf 1 N ::::_,?: l us:nm__-r— i
SENSOR o | i Signal
| 54| senrence Re '
4 ] | ASSEMBLY Channel —
LS . —
au/aies romm Li> | | : mic2 w o> see [
o /| vecror | To oramAr, Dual Mechannel [ | Reconstre
e ; MEMORY, Bandpass Filierbank _
| I eTe o
OTHER SENSORS, .
ST A - —
= VECTOR Figure 1: The MMSBA system
FIG. 3 oo
Pet., 43 Ex. 1006, 2614
POR, 34-38
F FABRICANT.- Sur-reply, 15-18 21
DEMONSTRATIVE EXHIBIT — NOT EVIDENCE



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21

