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A pitch analysis
device for
producing a set of
pitch codebook
parameters,
comprising:

The accused products comprise a pitch analysis device for producing a set of pitch codebook parameters.

For example, the accused products practice the Adaptive Multi-Rate — Wideband (AMR-WB) speech codec standard. See
3GPP TS26.190 v10.0.0 (2011-03). Under this standard, the accused products comprise a pitch analysis device for
producing a set of pitch codebook parameters.

a pitch codebook
search device
configured to
generate a pitch
code vector based
on a digitized input
audio data,
wherein said

The accused products comprise a pitch codebook search device configured to generate a pitch code vector based on a

digitized input audio data, wherein said digitized input audio data represents an input audio signal that has been sampled
and digitized.

For example, the accused devices comprise a pitch codebook search device that is configured to generate a pitch code
vector based on a digitized input audio data.
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digitized input
audio data
represents an
input audio signal
that has been
sampled and
digitized,;

The digitized input audio signal represents an input audio signal that has been sampled and digitized.

a) at least two
signal paths
associated to
respective sets of

The accused products comprise at least two signal paths associated to respective sets of pitch codebook parameters
representative of said digitized input audio data.
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pitch codebook
parameters
representative of
said digitized input
audio data,
wherein:

For example, the accused products must support at a minimum the AMR-WB codec set, including the 6.6, 8.85. and 12.65
Kbit/s codes under the HD Voice Logo License Agreement. See Annex C for minimum HD Voice requirements.

i) each signal path
comprises a pitch
prediction error
calculating device
for calculating a
pitch prediction
error of said pitch
codevector from
said pitch
codebook search
device; and

For the accused products, each signal path comprises a pitch prediction error calculating device for calculating a pitch
prediction error of said pitch codevector from said pitch codebook search device.
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ii) at least one of
said at least two
signal paths
comprises a filter
for filtering the
pitch codevector
before supplying
said pitch
codevector to the
pitch prediction
error calculating
device of said at

For the accused products, at least one of said at least two signal paths comprises a filter for filtering the pitch codevector
before supplying said pitch codevector to the pitch prediction error calculating device of said at least one signal path.
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least one signal
path; and

b) a selector for
comparing the
pitch prediction
errors calculated
in said at least two
signal paths, for
choosing the
signal path having
the lowest
calculated pitch
prediction error
and for selecting
the set of pitch
codebook

The accused products include a selector for comparing the pitch prediction errors calculated in said at least two signal paths,
for choosing the signal path having the lowest calculated pitch prediction error and for selecting the set of pitch codebook
parameters associated to the chosen signal path.
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impulse response
signal and
therefore
calculating a
convolved pitch
codevector;

b) a pitch gain
calculator for
calculating a pitch
gain in response
to the convolved
pitch codevector
and a pitch search
target vector;

For the accused products, each pitch prediction error calculating device comprises a pitch gain calculator for calculating a
pitch gain in response to the convolved pitch codevector and a pitch search target vector.
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c¢) an amplifier for
multiplying the
convolved pitch
codevector by the
pitch gain to
thereby produce
an amplified
convolved pitch
codevector; and

For the accused products, each pitch prediction error calculating device comprises an amplifier for multiplying the convolved
pitch codevector by the pitch gain to thereby produce an amplified convolved pitch codevector.

d) a combiner
circuit for
combining the
amplified
convolved pitch
codevector with
the pitch search
target vector to
thereby produce
the pitch
prediction error.

For the accused products, each pitch prediction error calculating device comprises a combiner circuit for combining the
amplified convolved pitch codevector with the pitch search target vector to thereby produce the pitch prediction error.
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b) said pitch
codevector is
identified by a
pitch codebook

For the accused products, the pitch codevector is identified by a pitch codebook index.

index; and

¢) said pitch For the accused products, the pitch codebook parameters comprise the filter index, the pitch codebook index and the pitch
codebook gain.

parameters

comprise the filter
index, the pitch
codebook index

and the pitch gain.
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for producing
linear prediction
synthesis filter
coefficients;

b) a perceptual The accused products comprise a perceptual weighting filter, responsive to the wideband signal and the linear prediction
weighting filter, synthesis filter coefficients, for producing a perceptually weighted signal.

responsive to the
wideband signal
and the linear
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prediction
synthesis filter
coefficients, for
producing a
perceptually
weighted signal,

c) an impulse
response
generator
responsive to said
linear prediction
synthesis filter

The accused products comprise an impulse response generator responsive to said linear prediction synthesis filter
coefficients for producing a weighted synthesis filter impulse response signal.
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coefficients for
producing a
weighted
synthesis filter
impulse response
signal;

d) a pitch search
unit for producing
pitch codebook
parameters, said
pitch search unit
comprising:

i) said pitch
codebook search
device responsive
to the perceptually
weighted signal
and the linear
prediction
synthesis filter
coefficients for
producing the
pitch codevector
and an innovative
search target
vector; and

The accused products comprise a pitch search unit for producing pitch codebook parameters. The pitch search unit
comprises the pitch codebook search device responsive to the perceptually weighted signal and the linear prediction
synthesis filter coefficients for producing the pitch codevector and an innovative search target vector.
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ii) said pitch
analysis device
responsive to the
pitch codevector
for selecting, from
said sets of pitch
codebook
parameters, the
set of pitch
codebook
parameters
associated to the

The accused products comprise a pitch analysis device responsive to the pitch codevector for selecting, from said sets of
pitch codebook parameters, the set of pitch codebook parameters associated to the signal path having the lowest calculated
pitch prediction error.
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signal path having
the lowest
calculated pitch
prediction error;

€) an innovative
codebook search
device, responsive
to a weighted
synthesis filter
impulse response
signal, and the
innovative search
target vector, for
producing
innovative
codebook
parameters; and

The accused products comprise an innovative codebook search device, responsive to a weighted synthesis filter impulse
response signal, and the innovative search target vector, for producing innovative codebook parameters.
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f) a signal forming
device for
producing an
encoded
wideband signal
comprising the set
of pitch codebook
parameters
associated to the
signal path having
the lowest pitch
prediction error,
said innovative
codebook
parameters, and
said linear
prediction

The accused products comprise a signal forming device for producing an encoded wideband signal comprising the set of
pitch codebook parameters associated to the signal path having the lowest pitch prediction error, said innovative codebook
parameters, and said linear prediction synthesis filter coefficients.
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synthesis filter
coefficients.
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therefore
calculating a
convolved pitch
codevector;

b) a pitch gain
calculator for
calculating a pitch
gain in response
to the convolved
pitch codevector
and a pitch search
target vector;

For the accused products, each pitch prediction error calculating device comprises a pitch gain calculator for calculating a
pitch gain in response to the convolved pitch codevector and a pitch search target vector.
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c¢) an amplifier for
multiplying the
convolved pitch
codevector by the
pitch gain to
thereby produce
an amplified
convolved pitch
codevector; and

For the accused products, each pitch prediction error calculating device comprises an amplifier for multiplying the convolved
pitch codevector by the pitch gain to thereby produce an amplified convolved pitch codevector.

d) a combiner
circuit for
combining the
amplified
convolved pitch
codevector with
the pitch search
target vector to
thereby produce
the pitch
prediction error.

For the accused products, each pitch prediction error calculating device comprises a combiner circuit for combining the
amplified convolved pitch codevector with the pitch search target vector to thereby produce the pitch prediction error.
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impulse response
signal and
therefore
calculating a
convolved pitch
codevector;

b) a pitch gain
calculator for
calculating a pitch
gain in response
to the convolved
pitch codevector
and a pitch search
target vector;

For the accused products, each pitch prediction error calculating device comprises a pitch gain calculator for calculating a
pitch gain in response to the convolved pitch codevector and a pitch search target vector.
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c¢) an amplifier for
multiplying the
convolved pitch
codevector by the
pitch gain to
thereby produce
an amplified
convolved pitch
codevector; and

For the accused products, each pitch prediction error calculating device comprises an amplifier for multiplying the convolved
pitch codevector by the pitch gain to thereby produce an amplified convolved pitch codevector.

d) a combiner
circuit for
combining the
amplified
convolved pitch
codevector with
the pitch search
target vector to
thereby produce
the pitch
prediction error.

For the accused products, each pitch prediction error calculating device comprises a combiner circuit for combining the
amplified convolved pitch codevector with the pitch search target vector to thereby produce the pitch prediction error.
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c¢) an amplifier for
multiplying the
convolved pitch
codevector by the
pitch gain to
thereby produce
an amplified
convolved pitch
codevector; and

For the accused products, each pitch prediction error calculating device comprises an amplifier for multiplying the convolved
pitch codevector by the pitch gain to thereby produce an amplified convolved pitch codevector.

d) a combiner
circuit for
combining the
amplified
convolved pitch
codevector with

For the accused products, each pitch prediction error calculating device comprises a combiner circuit for combining the
amplified convolved pitch codevector with the pitch search target vector to thereby produce the pitch prediction error.
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generating a pitch
code vector from a
pitch codebook
search device
based on a
digitized input
audio data,
wherein said
digitized input
audio data
represents an
input audio signal
that has been
sampled and

The accused products generate a pitch code vector from a pitch codebook search device based on a digitized input audio
data, wherein said digitized input audio data represents an input audio signal that has been sampled and digitized.

For example, the accused devices comprise a pitch codebook search device that is configured to generate a pitch code
vector based on a digitized input audio data.
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digitized;

The digitized input audio signal represents an input audio signal that has been sampled and digitized.

a) in at least two
signal paths
associated to
respective sets of
pitch codebook
parameters
representative of
said digitized input
audio data,
calculating, for
each signal path,
a pitch prediction

In at least two signal paths associated to respective sets of pitch codebook parameters representative of said digitized input
audio data, the accused products calculate, for each signal path, a pitch prediction error of said pitch codevector from said
pitch codebook search device.
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error of said pitch
codevector from
said pitch
codebook search
device:

For

example, the accused products must support at a minimum the AMR-WB codec set, including the 6.6, 8.85. and 12.65 Kbit/s

codes under the HD Voice Logo License Agreement. See Annex C for minimum HD Voice requirements.
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b) in at least one
of said at least two
signal paths,
filtering the pitch
codevector before
supplying said
pitch codevector
for calculation of
said pitch
prediction error of
said at least one
signal path; and

For the accused products, in at least one of said at least two signal paths, the accused products filter the pitch codevector
before supplying said pitch codevector for calculation of said pitch prediction error of said at least one signal path.

Page 47 of 55




¢) comparing the
pitch prediction
errors calculated
in said at least two
signal paths,
choosing the
signal path having
the lowest
calculated pitch
prediction error,
and selecting the
set of pitch
codebook
parameters

The accused products compare the pitch prediction errors calculated in said at least two signal paths, choosing the signal
path having the lowest calculated pitch prediction error, and selecting the set of pitch codebook parameters associated to the
chosen signal path.
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signal and
therefore
calculating a
convolved pitch
codevector;

b) calculating a The accused products calculate a pitch gain in response to the convolved pitch codevector and a pitch search target vector.
pitch gain in
response to the
convolved pitch
codevector and a
pitch search target
vector,;
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¢) multiplying the
convolved pitch
codevector by the
pitch gain to
thereby produce
an amplified
convolved pitch
codevector; and

The accused products multiply the convolved pitch codevector by the pitch gain to thereby produce an amplified convolved
pitch codevector.

d) combining the
amplified
convolved pitch
codevector with
the pitch search
target vector to
thereby produce
the pitch
prediction error.

The accused products combine the amplified convolved pitch codevector with the pitch search target vector to thereby
produce the pitch prediction error.
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signal path having
the lowest
calculated pitch
prediction error
the signal path
having the lowest
calculated energy
of the pitch
prediction error.
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