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Application No.: 13/795,933 2 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

AMENDMENTS TO THE CLAIMS

Please amend the claims as shown below, with insertions indicated by underlining and

deletions indicated by strikethrough and/or double brackets.

1. (Currently amended) A method of monitoring an acoustic environment of a mobile device
for voice commands when the mobile device is operating in an idle mode, the method comprising:

receiving acoustic input from the environment of the mobile device while the mobile device
is operating in the idle mode; and

detecting whether the acoustic input includes a voice command at least by: based-en

performing a plurality of processing stages on the acoustic input, wherein at least one
of the plurality of processing stages is performed while the mobile device is operating in the
idle mode; and

using at least one contextual cue to assist in detecting whether the acoustic input

includes a voice command while the mobile device is operating in the idle mode, us#re the at

least one contextual cue comprising information other than content of the acoustic input te
assist-tn-detecting-whether-the-acoustic-input-tncludes-a-voice-command, wherein-the-at-least

one-contextual-eue-comprises and comprising a time the acoustic input was received, motion

of the mobile device, location of the mobile device, occurrence of an event on the mobile
device, recent activity on the mobile device, a stored sample of the acoustic environment of

the mobile device and/or a power source of the mobile device.
2. (Previously presented) The method of claim 1, further comprising transitioning the mobile
device from the idle mode to an active mode when it is detected that the acoustic input includes a
voice command.

3. (Canceled)

4. (Previously presented) The method of claim 1, wherein the at least one contextual cue

includes the time the acoustic input was received, the method further comprising influencing

5124479.2
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Application No.: 13/795,933 3 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

evaluation of at least one of the plurality of processing stages based on the time the acoustic input

was received.

5. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes recent activity on the mobile device, the method further comprising influencing evaluation
of at least one of the plurality of processing stages based on at least one of how recently the user
activated the mobile device, how recently the user issued a voice command and how recently the

user performed at least one action on the mobile device.

6. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes an occurrence of an event on the mobile device, the method further comprising influencing
evaluation of at least one of the plurality of processing stages based on whether the acoustic input is

received proximate in time with the occurrence of the event.

7. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes motion of the mobile device received as an input from an accelerometer of the mobile
device, the method further comprising influencing evaluation of at least one of the plurality of
processing stages based on an assessment of whether the user moved the mobile device proximate in

time with receiving the acoustic input based, at least in part, on the input from the accelerometer.

8. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes the location of the mobile device, the method further comprising influencing evaluation of
at least one of the plurality of processing stages based on determining whether the mobile device is

located in atleast one of a vehicle, a home or a place of work of the user of the mobile device.

0. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes the power source of the mobile device, the method further comprising influencing

evaluation of at least one of the plurality of processing stages based on at least one of determining

5124479.2
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Application No.: 13/795,933 4 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

whether the mobile device is being powered using the battery or connected to wall power, and a

state of the battery if the mobile device is being powered using the battery.

10. (Previously presented) The method of claim 1, wherein the at least one contextual cue
includes the sample of the acoustic environment obtained by the mobile device by storing acoustic
input previously received by the mobile device and determined not to include a voice command, the
method further comprising subtracting the sample of the acoustic environment from the acoustic

input.

11. (Original) The method of claim 1, wherein a sequence of performing the plurality of

processing stages is determined, at least in part, by the at least one contextual cue.

12. (Original) The method of claim 1, wherein the mobile device includes a primary processor
and a secondary processor, and wherein at least one first processing stage of the plurality of
processing stages is performed by the secondary processor prior to engaging the primary processor

to process the acoustic input.

13. (Original) The method of claim 12, wherein at least one second processing stage of the
plurality of processing stages is performed by the primary processor only after the at least one first
processing stage is performed and neither concludes that the acoustic input includes a voice

command nor concludes that the acoustic input is the result of spurious acoustic activity.

14. (Previously presented) The method of claim 12, wherein performing the at least one first
processing stage includes performing at least one voice activity detection processing stage including
performing at least one of spectral analysis on the acoustic input to evaluate whether a spectrum of
the acoustic input is indicative of voice activity, periodicity analysis to evaluate whether signal
periodicity of the acoustic input is indicative of voice activity, and phone loop analysis to evaluate

whether the acoustic input includes speech.

5124479.2
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Application No.: 13/795,933 5 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

15. (Original) The method of claim 12, wherein performing the at least one first processing
stage comprises performing limited vocabulary automatic speech recognition on the acoustic input

to detect whether the acoustic input includes an explicit voice trigger.

16. (Original) The method of claim 12, wherein performing the at least one second processing
stage comprises performing at least one speech processing stage including at least one of automatic
speech recognition on the acoustic input and at least one natural language processing stage to

understand the meaning of the voice command.

17. (Original) The method of claim 1, wherein the mobile device is capable of connecting to at
least one server via a network, the method further comprising transmitting at least a portion of the
acoustic information to the at least one server via the network for processing by the at least one

SErver.

18. (Original) The method of claim 1, further comprising performing one or more default

actions when a specific task could not be ascertained from the acoustic input.

19. (Currently amended) At least one non-transitory computer readable medium encoded with
instructions that, when executed on at least one processor, perform a method of monitoring an
acoustic environment of a mobile device to receive acoustic input from the environment of the
mobile device while the mobile device is operating in an idle mode, the method comprising:

detecting whether the acoustic input includes a voice command at least by: based-on

performing a plurality of processing stages on the acoustic input, wherein at least one
of the plurality of processing stages is performed while the mobile device is operating in the
idle mode; and

using at least one contextual cue to assist in detecting whether the acoustic input

includes a voice command while the mobile device is operating in the idle mode, ustre the at

least one contextual cue comprising information other than content of the acoustic input te

assist-tr-detecting-whether-the-acoustic-input-includes-a-voice-command, wheretn-the-at-least
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Application No.: 13/795,933 6 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

20.

one-contextual-cue-comprises and comprising a time the acoustic input was received, motion

of the mobile device, location of the mobile device, occurrence of an event on the mobile
device, recent activity on the mobile device, a stored sample of the acoustic environment of

the mobile device and/or a power source of the mobile device.

(Currently amended) A mobile device comprising:

at least one input to receive acoustic input from an environment of the mobile device while

the mobile device is operating in an idle mode; and

5124479.2

at least one processor configured to:

detect whether the acoustic input includes a voice command at least by: based-on

performing a plurality of processing stages on the acoustic input, wherein at
least one of the plurality of processing stages is performed while the mobile device is
operating in the idle mode; and

using at least one contextual cue to assist in detecting whether the acoustic

input includes a voice command while the mobile device is operating in the idle

mode, ase the at least one contextual cue comprising information other than content

of the acoustic input te-assist-in-detecting-whether-the-acoustic-input-theludes-a-votee

whereinthe-at-least one-contextual-che-comprises and comprising a time
the acoustic input was received, motion of the mobile device, location of the mobile
device, occurrence of an event on the mobile device, recent activity on the mobile
device, a stored sample of the acoustic environment of the mobile device and/or a

power source of the mobile device.
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Application No.: 13/795,933 7 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

REMARKS

In response to the Office Action dated November 25, 2016, Assignee respectfully requests
reconsideration. Claims 1, 2, and 4-20 were previously pending in this application. By this
amendment, claims 1, 19, and 20 have been amended. No claims have been added or canceled. As
a result, claims 1, 2, and 4-20 are pending for examination with claims 1, 19, and 20 being

independent. No new matter has been added.

Telephone Interview

The Assignee’s representative, Thomas S. Chlebeck, thanks Examiner Ho for his courtesy
extended in granting and conducting a telephone interview on January 20, 2017. The substance of
that interview is summarized herein.

Assignee’s representative discussed how the claims distinguish over the references. In
particular, Assignee’s representative discussed techniques described in the specification to provide
examples of how both processing stages on acoustic input (received by a mobile device in a low
power mode) and one or more contextual cues other than the acoustic input (as recited in the
claims) may be used to detect whether the acoustic input includes a voice command.

Assignee’s representative also described some examples provided in the specification of
how contextual cues (e.g., time, location, motion of the mobile device, recent activity, etc.) can be
used. For example, the time at which acoustic input is received can be used as indication of whether
acoustic input is a voice command (e.g., acoustic input received when people normally are sleeping,
such as at 3 a.m.) is less likely to include a voice command than acoustic input received during
waking hours. Location may also be used as a contextual cue since voice commands may be more
likely to be spoken in some locations than others (e.g., at a loud airport or sports arena). Contextual
cues may be used alone or together, for example, if the mobile device is in a car it may make it more
likely that acoustic input includes a voice command even if the time suggests otherwise (e.g., during
a late drive). As another example, because a user often moves a mobile device prior to speaking to
it (e.g., such as when a user raises the device towards the mouth, picks up the device, etc.), motion
of the device may also be used as a contextual cue to assess whether acoustic input includes a voice

command. Other examples are also provided in the specification.

5124479.2
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Application No.: 13/795,933 8 Docket No.: N0484.71090US01
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Assignee’s representative then explained that Oh’s check for touch/button input at S109 in
FIG. 5 and paragraph 0129 (which the Examiner had believed might teach a contextual cue as
claimed—specifically an occurrence of an event on the mobile device), is only relevant if no voice
commaend is inputted, as FIG. 5 clearly shows. The purpose of S109 is to allow the controller 180 of
Oh to perform other functions—even when no voice command is inputted—by performing the
function selected by the touch/button input at S109. The Examiner appeared to appreciate that a
touch/button input that occurs only if a voice command is rot inputted cannot teach a contextual cue
used to assist in detecting whether acoustic input includes a voice command.

The Examiner stated that he found the order of the limitations in the previously pending
claims confusing. Assignee’s representative offered to clarify the limitations so that the
above-emphasized features (how both processing stages on acoustic input and one or more
contextual cues other than the acoustic input may be used to detect whether the acoustic input
includes a voice command) were more clearly together. The Examiner agreed that doing so should
clearly distinguish from the cited art, especially because the Examiner’s understanding of the
application had improved. The Examiner suggested the Assignee’s representatives submit
corresponding amendments under the After Final Consideration Pilot 2.0 program so that he could

perform additional searching and call if needed. The amendments herein are thus submitted.

Rejections Under 35 U.S.C. §103
The Office Action rejects independent claims 11, 19, and 20 under 35 U.S.C. § 103(a) as

purportedly being unpatentable over Hung (U.S. Patent Publication No. 2014/0012573) in view of
Oh (U.S. Patent Publication No. 2010/0009719) and Freeman (U.S. Patent No. 8,977,255). The
Assignee respectfully requests reconsideration.

As discussed and agreed during the interview, neither Hung, nor Oh, nor Freeman, alone or
in any combination, disclose or suggest at least “detecting whether the acoustic input includes a
voice command at least by: performing a plurality of processing stages on the acoustic input,
wherein at least one of the plurality of processing stages is performed while the mobile device is
operating in the idle mode; and using at least one contextual cue to assist in detecting whether the

acoustic input includes a voice command while the mobile device is operating in the idle mode, the

5124479.2

Petitioner Exhibit 1004, Page 679 of 1518



Application No.: 13/795,933 9 Docket No.: N0484.71090US01
After Final Office Action of November 25, 2016

at least one contextual cue comprising information other than content of the acoustic input, and
comprising a time the acoustic input was received, motion of the mobile device, location of the
mobile device, occurrence of an event on the mobile device, recent activity on the mobile device, a
stored sample of the acoustic environment of the mobile device and/or a power source of the mobile
device,” as recited by amended claim 1. Independent claims 19 and 20 recite similar limitations.
Therefore, even if one of ordinary skill in the art would have been motivated to combine
Hung, Oh, and Freeman (a contention with which the Assignee disagrees), the alleged combination
fails to disclose or suggest the above emphasized limitations in claims 1, 19, and 20. Therefore,
claims 1, 19, and 20 patentably distinguish over the alleged combination and are in allowable

condition. Claims 2 and 4-18 depend from claim 1 and are allowable for at least the same reasons.

General Comments on Dependent Claims

Because each of the dependent claims depends from a base claim that is believed to be in
condition for allowance, the Assignee believes that it is unnecessary at this time to argue the further
distinguishing features of all of the dependent claims. However, the Assignee does not necessarily
concur with the interpretation of the dependent claims as set forth in the Office Action, nor does the
Assignee concur that the basis for the rejection of any of the dependent claims is proper. Therefore,
the Assignee reserves the right to specifically address in the future the further patentability of the

dependent claims not specifically addressed herein.
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CONCLUSION

In view of the foregoing remarks, the application is believed to be in condition for
allowance. A notice to this effect is respectfully requested. If the Examiner believes for any reason
that the application is not in condition for allowance, he is requested to contact the undersigned to
discuss any outstanding issues relating to the allowability of the application.

If this response is not considered timely filed and if a request for an extension of time is
otherwise absent, the Assignee hereby requests any necessary extension of time. If there is a fee
occasioned by this response, including an extension fee, the Director is hereby authorized to charge
any deficiency or credit any overpayment in the fees filed, asserted to be filed or which should have
been filed herewith to our Deposit Account No. 23/2825 under Docket No. N0484.71090USO1 from

which the undersigned is authorized to draw.

Dated: 2017-03-27 Respectfully submitted,

By /Thomas S. Chlebeck/

Thomas S. Chlebeck

Registration No.: 70,616

WOLF, GREENFIELD & SACKS, P.C.
600 Atlantic Avenue

Boston, Massachusetts 02210-2206
617.646.8000
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AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
Z | Total z7crr R ; e
Tl R Minus = X $ =
Ind dent * i x
= B Minus - x5 -
P 'D e
w Application Size Fee (37 CFR 1.16(s))
>
< |:| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. LIE
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. DELEACHES YOUNG
*** |fthe “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DONOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, V A 22313-1450.

If you need assistance in completing the form, call 1-800-PT O-9199 and select option 2.
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PTO/SB/17 (03-13)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Actof 1995 no persons are reguired to respond to a collection of information unless it displays a valid OMB control number

Complete if known
F E E T RA N S M ITTAL Application Number 13/795,933-Conf. #2321
Filing Date March 12,2013
|:| Applicant asserts small entity status. See 37 CFR 1.27. First Named Inventor William F. Ganong, IlI
Applicant certifies micro entity status. See 37 CFR 1.29. Examiner Name H. C. Ho
Form PTO/SB/15A or B or equivalent must either be enclosed -
or have been submitted previously. ArtUnit 2644
TOTAL AMOUNT OF PAYMENT [ (§) 2,100.00 Practitioner DocketNo. | N0484.71090US01

METHOD OF PAYMENT (check all that apply)

I:I Check Credit Card I:I Money Order I:I None I:I Other (please identify):

DDeposit Account Deposit Account Number:  23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P.C.
For the above-identified deposit account, the Director is hereby authorized to (check all that apply):

Charge fee(s) indicated below I:I Charge fee(s) indicated below, except for the filing fee
Charge any additional fee(s) or underpayment of Credit t of f
X X [Credit any overpayment of fee(s
. fee(s) under 37 CFR 1.16 and 1.17 y pay (<)

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee)

FILING FEES SEARCH FEES EXAMINATION FEES
Application Type U ($) sS$ M($) u( sS$ M($) u( S M($) Eees Paid ($)
Utility 280 140* 70 600 300 150 720 360 180
Design 180 90 45 120 60 30 460 230 115
Plant 180 90 45 380 190 95 580 290 145
Reissue 280 140 70 600 300 150 2,160 1,080 540
Provisional 260 130 65 0 0 0 0 0 0

* The $140 small entity status filing fee for a utility application is further reduced to $70 for a small entity status applicant who files the application via EFS-Web.

2. EXCESS CLAIM FEES

Fee Description Undiscounted Fee ($)  Small Entity Fee ($) Micro Entity Fee ($)
Each claim over 20 (including Reissues) 80 40 20
Each independent claim over 3 (including Reissues) 420 210 105
Multiple dependent claims 780 390 195
Total Claims Extra Claims Eee ($) Fee Paid ($) Multiple Dependent Claims
- orHP = X = Fee ($) Fee Paid ($)
HP = highest number of total claims paid for, if greater than 20.
Indep. Claims Extra Claims Fee ($) Fee Paid ($)
- orHP = x =

HP = highest number of independent claims paid for, if greater than 3.
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer listings under 37 CFR 1.52(e)), the application size
fee due is $400($200 for small entity) ($100 for micro entity) for each additional 50 sheets or fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof  Fee ($) Eee Paid ($)
-100 = /50 = (round up to a whole number) x =
4. OTHER FEE(S) Fees Paid ($)

Non-English specification, $130 fee (no small or micro entity discount)
Non-electronic filing fee under 37 CFR 1.16(1) for a utility application, $400 fee ($200 small or micro entity)
Other (e.g., late fiing surcharge): 1252 Extension for response within second month

400.00 (one-month

previously paid

1820 Request for continued examination (RCE) - 2nd and ... 1?/7288.80
[wwreosy 1
Signature /Thomas S. Chlebeck/ e arony 70,616 [ Telephone 617.646.8000
Name (PrintType) | Thomas S. Chlebeck Date 2017-04-25

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 25, 2017 Electronic Signature: /Trish McDonald/

Petitioner Exhibit 1004, Page 686 of 1518



Doc Code: TRAN.LET
Document Description: Transmittal Letter

USED IN LIEU OF PTO/SB/21 (07-09)

FORM

TRANSMITTAL

Application Number

13/795,933-Conf. #2321

Filing Date

March 12, 2013

First Named Inventor

William F. Ganong, lll

Art Unit 2644
Examiner Name
(to be used for all correspondence after initial filing) H. C. Ho
Total Number of Pages in This Submission Attorney Docket Number N0484.71090US01

ENCLOSURES (Check all that apply)

Fee Transmittal Form
I:I Fee Attached

I:I Amendment/Reply

I:I After Final

I:I Affidavits/declaration(s)

Extension of Time Request

I:I Express Abandonment Request

|:| Information Disclosure Statement
Certified Copy of Priority
Document(s)

Reply to Missing Parts/
Incomplete Application

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

|:| Drawing(s)

|:| Licensing-related Papers

I:I Petition

Petition to Convertto a
Provisional Application

Power of Attorney, Revocation
Change of Correspondence Address

I:I Terminal Disclaimer
I:I Request for Refund
I:I CD, Number of CD(s)

I:I Landscape Table on CD

After Allowance Communication
to TC

Appeal Communication to Board
of Appeals and Interferences

Appeal Communication to TC
(Appeal Notice, Brief, Reply Brief)

D Proprietary Information

D Status Letter

Other Enclosure(s) (please
Identify below):

Request for Continued Examination
(RCE)

| Remarks |

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

Firm Name

WOLF, GREENFIELD & SACKS, P.C.

Signature

/Thomas S. Chlebeck/

Printed name

Thomas S. Chlebeck

Date 2017-04-25

Reg. No.

70,616

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 25, 2017 Electronic Signature: /Trish McDonald/

5401332.1
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Electronic Patent Application Fee Transmittal

Application Number:

13795933

Filing Date:

12-Mar-2013

Title of Invention:

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND

First Named Inventor/Applicant Name:

William F. Ganong

Filer: Thomas Stephen Chlebeck/Trish McDonald
Attorney Docket Number: N0484.71090U501
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
- . Sub-Total in
Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sul:j—;l’;(t:)l in
Extension - 2 months with $200 paid 1252 1 400 400
Miscellaneous:
RCE- 2ND AND SUBSEQUENT REQUEST 1820 1 1700 1700
Total in USD ($) 2100
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Electronic Acknowledgement Receipt

EFS ID: 29026676
Application Number: 13795933
International Application Number:
Confirmation Number: 2321

Title of Invention:

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND

First Named Inventor/Applicant Name:

William F. Ganong

Customer Number: 91337
Filer: Thomas Stephen Chlebeck/Trish McDonald
Filer Authorized By: Thomas Stephen Chlebeck
Attorney Docket Number: N0484.71090US01
Receipt Date: 25-APR-2017
Filing Date: 12-MAR-2013
Time Stamp: 18:25:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type CARD
Payment was successfully received in RAM $2100

RAM confirmation Number

042617INTEFSW18261500

Deposit Account

232825

Authorized User

Wolf Greenfield

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.17 (Patent application and reexamination processing fees)
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File Listing:

Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

25051

1 Miscellaneous Incoming Letter N048471090US01-TRN-TSC.pdf] no 1

9e1a86933e1955b3f7037791b2bdc0dd95 7|
755fe

Warnings:

Information:

23332

2 Extension of Time N048471090US01-EXT-TSC.pdf no 1

8f08b1d6e708970c6098946d671cad94d2¢|
926al

Warnings:

Information:

32169

3 Fee Worksheet (SB06) N048471090USO1-FEE-TSC.pdf no 1

b093254f82226c8be98db7d073b152e8d6x|

Warnings:

Information:

27037

Request for Continued Examination

-RCE- 1
(RCE) N048471090US01-RCE-TSC.pdf] no

920e600ab06897dc4314bb29c2b44aScal 2]
eb589

Warnings:

This is not a USPTO supplied RCE SB30 form.

Information:

32678

5 Fee Worksheet (SB06) fee-info.pdf no 2

b732a58c7c537007c01f2c8d09311972c72
9fsb8

Warnings:

Information:

Total Files Size (in bytes); 140267
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Request for Application Number 13/795,933-Conf. #2321
Continued Examination (RCE) Filing Date March 12, 2013
Transmittal First Named Inventor | William F. Ganong, IlI
Address to: .
Mail Stop RCE Art Unit 2644
Commissioner for Patents Examiner Name H. C. Ho
P.O. Box 1450
Alexandria, VA 22313-1450 Attorney Docket Number | N0484.71090US01

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 1995, to any
international application that does not comply with the requirements of 35 U.S.C 371, or to any design application. See Instruction Sheet for RCEs (notto
be submitted to the USPTO on page 2.)

1. ISubmission required under 37 CFR 1.114 | Note: If the RCE is proper, any previously filed unentered amendments and
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If
applicant does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such
amendment(s).

a. Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action
may be considered as a submission even if this box is not checked.

i. Consider the arguments in the Appeal Brief or Reply Brief previously filed on
ii. Other Amendment After Final filed March 27, 2017
b. I:I Enclosed
i. I:I Amendment/Reply iii. I:I Information Disclosure Statement (IDS)
i. || Affidavit(s)/ Declaration(s) iv. [x]other Fee Transmittal
2. Miscellaneous
a. I:I Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a
periodof __ months. (Period of suspension shall notexceed 3 months; Fee under 37 CFR 1.17(i) required)

b.[ ] Other

3. The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.

a. I:I The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any
overpayments, to Deposit Account No. 23/2825
i. RCE fee required under 37 CFR 1.17(e)
ii. Extension of time fee (37 CFR 1.136 and 1.17)
iii. l:IOther
b. |:| Check in the amount of $ enclosed

C. Payment by credit card {Ferm-PTO-2038-enclosed)

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit
card information and authorization on PTO-2038.

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Signature /Thomas S. Chlebeck/ Date 2017-04-25

Name (Print/Type) Thomas S. Chlebeck Registration No. | 70,616

GCERTIFICATE OFMAILING-OR-TRANSMISSION

1hereby-certify-that-this-cerrespendence-is-being-depesited -with-the-Urited-States-Peostal-Servc s-with-suificiont-pestage-as-first-class-mail-in-an-ervelepe.
addressed-te:-Mail-Step-RGE-Gemrmissiener-fer-Patents-P-O-Bex-1450,-AlexandriaVA-22313-1450-orfaesimile-transmitted-te-the-U-S—Ratent-and
Frademark-Bitice-an-the-date-shewn-belew-

Sigrature

Name-{RrintType). [Bate |

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 25, 2017 Electronic Signature: /Trish McDonald/

54013331
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PTO/AIA/22 (03-13)

Approved for use through 7/31/2016. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Underthe Paperwork Reduction Actof 1995, no persons are reguired to respond to a collection of information unless it displays a valid OMB control number,

Docket Number (Optional)
PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a)

N0484.71090US01
Application Number 13/795,933-Conf. #2321 | Filed March 12, 2013
For
METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND
ArtUnit  oga4 I Examiner H. C. Ho

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above-identified application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

[ ] one month (37 GFR 1.17(a)(1)) $200 $100 $50 $

X 400.00 (5200
Two months (37 CFR 1.17(a)(2)) $600 $300 $150 $ previously paid)
[ ] Three montns (37 GFR 1.17(a)(3)) $1,400 $700 $350
[ ] Four months (37 CFR 1.17(a)(4)) $2,200 $1,100 $550
[ ] Five months (37 CFR 1.17(a)(5)) $3,000 $1,500 $750

I:I Applicant asserts small entity status. See 37 CFR 1.27.
I:I Applicant certifies micro entity status. See 37 CFR 1.29.

Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.

I:I A check in the amount of the fee is enclosed.
Payment by credit card. Ferm-PTO-2038-is-attached-
I:I The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 23/2825
Payment made via EFS-Web.

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide
credit card information and authorization on PTO-2038.

| am the

|:| applicant.

|:| attorney or agent of record. Registration number

attorney or agent acting under 37 CFR 1.34. Registration number 70,616
/Thomas S. Chlebeck/ 2017-04-25
Signature Date
Thomas S. Chlebeck 617.646.8000
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Submit
multiple forms if more than one signature is required, see below*.

D * Total of 1 forms are submitted.

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted viathe Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: April 25, 2017 Electronic Signature: /Trish McDonald/

5402135.1
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

APPLICATION NO. FILING DATE FIRSTNAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/795,933 03/12/2013 William F. Ganong III N0484.71090US01 2321
91337 7598 05/00/2017 | AMINER |
Nuance Communications, Inc.
c/o Wolf, Greenfield & Sacks, P.C. HO,HUY C
600 Atlantic Avenue
Boston, MA 02210-2206 | ART UNIT | PAPER NUMBER |
2644
| NOTIFICATION DATE | DELIVERY MODE |
05/09/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

Patents_eOfficeAction@wolfgreenfield.com
N0484_eOffice Action @WolfGreenfield.com
IP.Inbox @nuance.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. e . 13/795,933 GANONG ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
HUY C. HO 2644

All participants (applicant, applicant’s representative, PTO personnel):
(1) HUYC. HO. (3) .

(2) THOMAS CHLEBECK (Reg. No. 70.616). (4) .

Date of Interview: 10 April 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description: NA.

Issues Discussed [J101 [J112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed: Hung, Oh and Freeman.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

New proposed amendments after Final Rejection to claim 1 have shown to overcome the prior art rejection. However

since the amendments were made after the Final Rejection, the amended claims are subject to be further searched and
considered.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170410
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Application No. Applicant(s)
Advisory Action 13/795,933 GANONG ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit ATA (First Inventor to File) Status
HUY C. HO 2644 No

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

THE REPLY FILED 27 March 2017 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED
1. X The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file one
of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with 37
CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of the
following time periods:
a) @ The period for reply expires 3 months from the mailing date of the final rejection.
b) I:l The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date setforth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
c) D A prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection. The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
EIRST RESPONSE TO APPLICANT'S EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension
fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate
extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final
Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the mailing date of the
final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).
NOTICE OF APPEAL
2. [] The Notice of Appeal was filedon_____. A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the
Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of Appeal
has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).
AMENDMENTS
3.[X] The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) @ They raise new issues that would require further consideration and/or search (see NOTE below);
b) |:| They raise the issue of new matter (see NOTE below);

c) [] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

d) O They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).
4. D The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).
5. |:| Applicant’s reply has overcome the following rejection(s): ____
6. |:| Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-
allowable claim(s).

7. For purposes of appeal, the proposed amendment(s): (a) X will not be entered, or (b) (] will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.]A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

9. [] The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because

applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier
presented. See 37 CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered
because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and
sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

12. [J The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

13. [J Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s).
14. [X] Other: PT0O-2323, PTO-413B and PTO-892 are included herein.
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:
Claim(s) objected to: .
Claim(s) rejected: 1, 2 and 4-20.
Claim(s) withdrawn from consideration:

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20170410
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Continuation Sheet (PTOL-303) Application No. 13/795,933

Continuation of 3. NOTE: Independent claims 1, 19 and 20 were amended after the Final Rejection, thus it raises new issue and needs
further consideration and search. New found references are included herein.
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Application/Control No. Applicant(s)/Patent Under
Reexamination
) . 13/795,933 GANONG ET AL.
Notice of References Cited . .
Examiner Art Unit
HUY C. HO 2644 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumr'i%i;’:_‘;’;‘m’igf?g‘:g cote | ey Name CPC Classification US Classification
* A | US-2012/0034904 A1 02-2012 LeBeau; Michael J. G10L15/265 455/414 1
* B | US-2012/0035924 A1 02-2012 JITKOFF; John Nicholas G01C21/3608 704/235
* c | US-2010/0121636 A1 05-2010 Burke; Dave GO06F3/0346 704/233
* D | US-2012/0127072 A1 05-2012 KIM; Hyeran G10L15/24 345/156
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F | US-
G | US-
H | US-
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OREIGN PATENT DOCUMENTS
* oounts%%é?i?m'iimﬁé Code MME?\a(t\(/evv Country Name CPC Classification
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Q
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S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
Vv
w
X

*A copy of this reference I1s not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20170410
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Application No. Applicant(s)
. e . 13/795,933 GANONG ET AL.
Examiner-Initiated Interview Summary i i
Examiner Art Unit
HUY C. HO 2644

All participants (applicant, applicant’s representative, PTO personnel):
(1) HUYC. HO. (3) .

(2) THOMAS CHLEBECK (Reg. No. 70.616). (4) .

Date of Interview: 10 April 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [] Yes X No.
If Yes, brief description: NA.

Issues Discussed [J101 [J112 [J102 X103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.

Identification of prior art discussed: Hung, Oh and Freeman.

Substance of Interview

(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

New proposed amendments after Final Rejection to claim 1 have shown to overcome the prior art rejection. However

since the amendments were made after the Final Rejection, the amended claims are subject to be further searched and
considered.

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[ Attachment

/HUY C HO/
Primary Examiner, Art Unit 2644

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview Summary Paper No. 20170410
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Application No. Applicant(s)

AFCP 2.0 13/795,933 GANONG ET AL.

DeCiSiOH Examiner Art Unit
HUY C. HO 2644

This is in response to the After Final Consideration Pilot request filed 03/27/2017.
1. Improper Request — The AFCP 2.0 request is improper for the following reason(s) and the after final amendment submitted with
the request will be treated under pre-pilot procedure.
[J An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted.
] A non-broadening amendment to at least one independent claim was not submitted.

[ A proper AFCP 2.0 request was submitted in response to the most recent final rejection.
[ Other:
2. Proper Request
A. After final amendment submitted with the request will not be treated under AFCP 2.0.
The after final amendment cannot be reviewed and a search conducted within the guidelines of the pilot program.
[ The after final amendment will be treated under pre-pilot procedure.
B. Updated search and/or completed additional consideration.
The examiner performed an updated search and/or completed additional consideration of the after final amendment

within the time authorized for the pilot program. The result(s) of the updated search and/or completed additional
consideration are:

[ 1. All of the rejections in the most recent final Office action are overcome and a Notice of Allowance is issued
herewith.

[ 2. The after final amendment would not overcome all of the rejections in the most recent final Office action.
See attached interview summary for further details.

[ 3. The after final amendment was reviewed, and it raises a new issue(s). See attached interview summary for
further details.

|z 4. The after final amendment raises new issues, but would overcome all of the rejections in the most recent
final Office action. A decision on determining allowability could not be made within the guidelines of the
pilot. See attached interview summary for further details, including any newly discovered prior art.

X 5. Other: Please see the Interview Summary and details from the Advisory Action.

Examiner Note: Please attach an interview summary when necessary as described above.

U.S. Patent and Trademark Office
PTOL-2323 (Rev. 10-14) AFCP 2.0 Decision Part of Paper No. 20170410
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04/18/2017
DO NOT ENTER: /H.C.H/

Docket No.: N0484.71090US01

(PATENT)
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, 111
Application No.: 13/795,933
Confirmation No.: 2321
Filed: March 12, 2013
For: METHODS AND APPARATUS FOR DETECTING A VOICE
COMMAND
Examiner: H. C. Ho
Art Unit: 2644

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic filing
system in accordance with 37 CFR § 1.6(a)(4).

Dated: March 27, 2017 Electronic Signature for: /Gail Driscoll/

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. §1.116

Mail Stop AF

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated November 25, 2016, finally rejecting claims 1, 2, and

4-20, please amend the above-identified U.S. patent application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of

this paper.

Remarks/Arguments begin on page 7 of this paper.

5124479.2
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DOCKET NO.: N0484.71090US0O1
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

First Named Inventor: William F. Ganong

Application No.: 13/795,933

Confirmation No.: 2321

Filed: March 12, 2013

For: METHODS AND APPARATUS FOR DETECTING A
VOICE COMMAND

Examiner: Huy C. Ho

Art Unit: 2644

CERTIFICATE OF ELECTRONIC FILING UNDER 37 C.F.R.§1.8

The undersigned hereby certifies that this paper, along with any paper referred to as being attached or
enclosed, is being transmitted via the Office electronic filing system in accordance with § 1.6(a)(4), on the 30" day
of May, 2017.

___/Kyle D. Spencer/__
Kyle D. Spencer

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 C.F.R. §§ 1.56, 1.97 AND 1.98

Sir:
Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed before the mailing of a first Office
Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of

54634541
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Application No.: 13/795,933 -2- Art Unit: 2644
Conf. No.: 2321

presentation of the references should not be construed as an indication of the importance of the

references.

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that
more relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to
patentability as defined in 37 C.F.R. § 1.56(b).

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior
art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or

her own conclusion regarding the relevance of the cited information.

54634541

Petitioner Exhibit 1004, Page 704 of 1518



Application No.: 13/795,933 -3- Art Unit: 2644
Conf. No.: 2321

An early and favorable action is hereby requested.
The Director is hereby authorized to charge any deficiency or credit any overpayment in
the fees occasioned by the filing of this Information Disclosure Statement to our Deposit

Account No. 23/2825 under Docket No. N0484.71090USO1 from which the undersigned is

authorized to draw.

Respectfully submitted,

By:  /Thomas S. Chlebeck/
Thomas S. Chlebeck, Reg. No. 70,616
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000
Docket No.: N0484.71090US01
Date: 2017-05-30
xNDDx

54634541
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Doc Code: TRAN.LET
Document Description: Transmittal Letter
USED IN LIEU OF PTO/SB/21 (07-09)

Applcation Number 13/795,933-Conf. #2321
TRANSMITTAL Fiing Bate March 12, 2013
FORM First Named Inventor William F Ganong
Art Unit 2644
Examiner Name
(to be used for all correspondence after initial filing) Huy C. Ho
Total Number of Pages in This Submission Attorney Docket Number N0484.71090US01
ENCLOSURES (Check all that apply)
I:I Fee Transmittal Form |:| Drawing(s) gft_lg(r:Allowance Communication
I:I Fee Attached I:I Licensing-related Papers éfpxggleglgn;rr?c?mgrtfig?etr?csgard
" Appeal Communication to TC
I:I Amendment/Reply I:I Petition (Appeal Notice, Brief, Reply Brief)
I:I After Final Petition to Convertto a D Proprietary Information
Provisional Application
- : Power of Attorney, Revocation D
I:I Affidavits/declaration(s) Ghange of Gorrespondence Address Status Letter
I:I Extension of Time Request I:I Terminal Disclaimer 8;2‘;;5;;?;;’@(5) (please
I:I Express Abandonment Request I:I Request for Refund
Form PTO — 1449

Information Disclosure Statement I:I CD, Number of CD(s)

Certified Copy of Priority I:I Landscape Table on CD
Document(s)

Reply to Missing Parts/

 Par Remark |
Incomplete Application m

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
FimName  f\wo| F. GREENFIELD & SACKS, P.C.

Signature

/Thomas S. Chlebeck/

Printed name Thomas S. Chlebeck

Date 2017-05-30 Reg. No.

70,616

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: May 30, 2017 Signature: __ /Kyle D. Spencer/___ (Kyle D. Spencer)
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APPLICATIONNO.: 13/795,933 ATTY. DOCKET NO.: N0484.71090US01

FORM PTO-1449/A and B (modified PTO/SB/08)

FILING DATE:  March 12, 2013 CONFIRMATION NO.: 2321
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong

GROUP ART UNIT: 2644 EXAMINER: Huy C. Ho
Sheet I 1 I of I 1

U.S. PATENT DOCUMENTS

Examiner’s Cite U.S. Patent Document Name of Patentee or Applicant of Cited Date of Publication or Issue
Initials * No Kind Document of Cited Document
' Number Code MM-DD-YYYY
9,646,610 B2 Macho 05-09-2017
2015-0340042 Al Sejnoha et al. 11-26-2015
2016-0358605 Al Ganong et al. 12-08-2016
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of
Examiner’s Cite Office/ Kind Name of Patentee or Applicant of Cited Publication of Translation
Initials * No. 1ce Number n Document Cited Document (Y/N)
Country Code MM-DD-YYYY

OTHER ART — NON PATENT LITERATURE DOCUMENTS

Examiner’s Cite Include name of the author (ip CAPITAL LETTERS)), title of the article (when appropriate), title of the.item
Initials * No (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher,
city and/or country where published.

Translation
(Y/N)

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
areincluded. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is
relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to Applicant.
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Electronic Acknowledgement Receipt

EFS ID: 29338505
Application Number: 13795933
International Application Number:
Confirmation Number: 2321
Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND
First Named Inventor/Applicant Name: William F. Ganong
Customer Number: 91337
Filer: Thomas Stephen Chlebeck/Kyle Spencer
Filer Authorized By: Thomas Stephen Chlebeck
Attorney Docket Number: N0484.71090U501
Receipt Date: 30-MAY-2017
Filing Date: 12-MAR-2013
Time Stamp: 13:30:22

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment no
File Listing:

24629
1 Miscellaneous Incoming Letter N048471090US01-TRN-TSC.pdf| no 1
PSRBT I359c0bc1257095

Warnings:
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Information:

28384

2 N048471090US01-IDS-TSC.pdf yes 4

eB6fef4162a9d4a4e33769a553d566a74abe|
367e

Multipart Description/PDF files in .zip description

Document Description Start End
Transmittal Letter 1 3
Information Disclosure Statement (IDS) Form (SB08) 4 4
Warnings:
Information:
Total Files Size (in bytes); 53013

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new applicationis being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

Petitioner Exhibit 1004, Page 709 of 1518




Doc Code: TRAN.LET
Document Description: Transmittal Letter
USED IN LIEU OF PTO/SB/21 (07-09)

Applcation Number 13/795,933-Conf. #2321
TRANSMITTAL Fiing Bate March 12, 2013
FORM First Named Inventor William F Ganong 1
Art Unit 2644
Examiner Name
(to be used for all correspondence after initial filing) Huy C. Ho
Total Number of Pages in This Submission Attorney Docket Number N0484.71090US01
ENCLOSURES (Check all that apply)
I:I Fee Transmittal Form |:| Drawing(s) gft_lg(r:Allowance Communication
I:I Fee Attached I:I Licensing-related Papers éfpxggleglgn;rr?c?mgrtfig?etr?csgard
" Appeal Communication to TC
I:I Amendment/Reply I:I Petition (Appeal Notice, Brief, Reply Brief)
I:I After Final Petition to Convertto a D Proprietary Information
Provisional Application
- : Power of Attorney, Revocation D
I:I Affidavits/declaration(s) Ghange of Gorrespondence Address Status Letter
I:I Extension of Time Request I:I Terminal Disclaimer 8;2‘;;5;;?;;’@(5) (please
I:I Express Abandonment Request I:I Request for Refund
Form PTO — 1449

Information Disclosure Statement I:I CD, Number of CD(s) Copies of Cited References

Certified Copy of Priority I:I Landscape Table on CD
Document(s)

Reply to Missing Parts/

 Par Remark |
Incomplete Application m

Reply to Missing Parts
under 37 CFR 1.52 or 1.53

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
FimName  l\wO|F. GREENFIELD & SACKS, P.C.

Signature

/Thomas S. Chlebeck/

Printed name Thomas S. Chlebeck

Date 2017-10-05 Reg. No.

70,616

Certificate of Electronic Filing under 37 CFR §1.8
| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic
filing system in accordance with 37 CFR § 1.6(a)(4).

Dated: October 5, 2017 Electronic Signature: /Trish McDonald/
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APPLICATIONNO.: 13/795,933 ATTY.DOCKET NO.: N0484.71090US01

FORM PTO-1449/A and B (modified PTO/SB/08)
FILING DATE: March 12,2013 CONFIRMATION NO.: 2321

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong

- GROUP ART UNIT: 2644 EXAMINER: Huy C. Ho
Sheet | 1 | of | 1
U.S. PATENT DOCUMENTS
Examiner’s Cite U.S. Patent Document — Name of Patentee or Applicant of Cited Dateocéfgi llelz]liggiz;(;zssue
Initials * No. 11 Document \
Number Code MM-DD-YYYY
2003-0216909 Al Davisetal. 11-20-2003

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Date of
Examiner’s Cite . . Name of Patentee or Applicant of Cited Publication of Translation
s 1 # Office/ Kind .

Initials No. Number Document Cited Document (Y/N)

Country Code MM-DD-YYYY
Y-abswact

CN 105009204 A Amazon Tech Inc. 10-28-2015 only
EP 2932500 Bl Amazon Tech Inc. 02-15-2017

OTHER ART — NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item Translation

E’;‘t‘i‘;;“,f s %ﬁf (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, Y/N)
city and/or country where published.
Chinese Office Action and Translation thereof for Chinese Application No. 201480013903.1 dated Y

July 28, 2017 (N0484.71090CNOO).

[NOTE — No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO’s Image File Wrapper (IFW) system,
areincluded. See 37 CFR § 1.98 and 12870G163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is

relied upon for an earlier filing date under 35 U.S.C. § 120.]

EXAMINER: DATE CONSIDERED:

# EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered.

Include copy of this form with next communication to Applicant.
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1 EP 2 932 500 B1 2

Description
BACKGROUND

[0001] Computing devices may include speech recog-
nition capabilities. For example, a computing device can
capture audio input and recognize speech using an
acoustic model and a language model. The acoustic
model is used to generate hypotheses regarding which
sound subword units (e.g., phonemes, etc.) correspond
to speech based on the acoustic features of the speech.
The language model is used to determine which of the
hypotheses generated using the acoustic model is the
most likely transcription of the speech based on lexical
features of the language in which the speech is spoken.
A computing device may also be capable of processing
the recognized speech for specific speech recognition
applications. For example, finite grammars or natural lan-
guage processing techniques may be used to process
speech. US 2003/216909 discloses (see the Abstract)
that a subset of values is used to discriminate voice ac-
tivity in a signal. The subset of values belongs to a larger
setof valuesrepresenting a segment of a signal, the larg-
er set of values being suitable for speech recognition.

SUMMARY

[0002] The subject matter claimed herein is defined in
the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The various aspects and many of the attendant
advantages of the present disclosure will become more
readily appreciated as the same become better under-
stood by reference to the following detailed description
when taken in conjunction with the accompanying draw-
ings, wherein:

FIG. 1 is a schematic diagram depicting an illustra-
tive power management subsystem.

FIG. 2 is a schematic diagram depicting an illustra-
tive user computing device including a power man-
agement subsystem.

FIG. 3isflowdiagram depictinganillustrative routine
for speech recognition power management which
may be implemented by the power management
subsystem of FIG. 1.

FIG. 4A, FIG. 4B, and FIG. 4C are state diagrams
depicting an illustrative operation of a distributed
speech recognition system.

FIG. 5 is a pictorial diagram depicting an illustrative
user interface that may be provided by a user com-
puting device that includes a power management
subsystem.
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DETAILED DESCRIPTION

[0004] In some current approaches to speech recog-
nition, speech recognition capabilities are allocated
among one or more computing devices in a distributed
computing environment. In a particular example of these
approaches, a first computing device may be configured
to capture audio input, and may transmit the audio input
over a network to a second computing device. The sec-
ond computing device may perform speech recognition
on the audioinput and generate atranscription of speech
included in the audio input. The transcription of the
speech then may be transmitted over the network from
the second computing device back to the first computing
device. In other current approaches, the first computing
device maybe configured to captureaudioinputand tran-
scribe the audio input on its own.

[0005] Inthese and other current approaches, the first
computing device may be configured to remain in a per-
sistently active state. In such a persistently active state,
the first computing device may continuously maintain a
network connection to the second computingdevice. The
first computing device may also continue to power any
hardware used to implement its own speech recognition
capabilities. One drawback of these approaches, among
others, is that the first computing device may consume
unacceptable amounts of energy to maintain the persist-
ently active state. Such energy demands may prove es-
pecially problematic for mobile computing devices that
rely on battery power. Still other problems are presentin
current approaches.

[0006] Accordingly, aspects ofthe present disclosure
are directed to power management for speech recogni-
tion. A computing device may be provided with a power
management subsystem that selectively activates or de-
activates one or more modules of the computing device.
This activation may be responsive to an audio input that
includes one or more pre-designated spoken words,
sometimes referred toherein as "keywords." A keyword
that prompts the activation of one or more components
may be activated is sometimes referred to herein as a
"wakeword," while a keyword that prompts the deactiva-
tion of one or more components is sometimes referred
to herein as a "sleepword." In a particular example, the
computing device may include a selectively activated net-
work interface module that, when activated, consumes
energy to provide the computing device with connectivity
to a second computing device, such as a speech recog-
nition server or other computing device. The power man-
agement subsystem may process an audio input to de-
termine that the audio input includes a wakeword, and
activate the network interface module in response to de-
termining that the audio input comprises the wakeword.
With the network interface module activated, the power
management subsystem may cause transmission of the
audio inputtoa speechrecognition server for processing.
[0007] The power management subsystem may itself
include one or more selectively activated modules. In
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some embodiments, one or more of the selectively acti-
vated modules are implemented as dedicated hardware
(such as an integrated circuit, a digital signal processor
or other type of processor) that may be switched from a
low-power, deactivated state with relatively lesser func-
tionality, to a high-power, activated state with relatively
greater functionality, and vice versa. In other embodi-
ments, one or more modules are implemented as soft-
ware thatincludes computer-executable code carried out
by one or more general-purpose processors. A software
module may be activated (or deactivated) by activating
(or deactivating) a general-purpose processor config-
ured to or capable of carrying out the computer-execut-
able code included in the software. In still further embod-
iments, the power management system includes both
one or more hardware modules and one or more software
modules.

[0008] The power management subsystem may fur-
ther include a control module in communication with the
one or more selectively activated modules. Such a con-
trol module is sometimes referred to herein as a "power
management module,” and may include any of the hard-
ware or software described above. The power manage-
ment module may cause the activation ordeactivation of
a module of the power managementsubsystem. In some
embodiments, the power management module activates
or deactivates one or more modules based at least in
part on a characteristic of audio input obtained by an
audio input module included in the computing device. For
example,amoduleofthe power managementsubsystem
may determine one or more values, which values may
include, for example, an energy level or volume of the
audio input; a score corresponding to a likelihood that
speech is present in the audio input; a score correspond-
ing to a likelihood that a keyword is presentin the speech;
and other values. The module may communicate the one
ormore valuestothe power management module, which
may either communicate with another module to cause
activation thereof or communicate with the module from
which the one or more values were received to cause
deactivation of that module and/or other modules. In oth-
er embodiments, however, a first selectively activated
module may communicate directly with a second selec-
tively activated module to cause activation thereof. In
such embodiments,nopower management module need
be present. In still further embodiments, a power man-
agement subsystem may be provided with one or more
modules, wherein at least some of the one or more mod-
ules are in communication with each other but not with
the power management module.

[0009] In anexample implementation, the power man-
agement subsystem may include an audio detection
module, which may be configured todetermine an energy
level or volume of an audio input obtained by the com-
puting device. While the audiodetection module may per-
sistently monitor for audio input, the remaining compo-
nents of the power management subsystem may remain
in a low-power, inactive state until activated (either by
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the power management module or by adifferent module).
If the audio detection module determines that an audio
input meets a threshold energy level or volume, a speech
detection module may be activated todetermine whether
the audio input includes speech. If the speech detection
module determines that the audio inputincludes speech,
a speech processing module included in the power man-
agement subsystem may be activated. The speech
processing module may determine whether the speech
includes a wakeword, and may optionally classify the
speech to determine if a particular user spoke the wake-
word. If the speech processing module determines that
the speech includes the wakeword, an application
processing module may be activated, which application
processing module may implement a speech recognition
application module stored in memory of the computing
device. The speech recognition application may include,
for example, an intelligent agent frontend, such as that
describedin"IntelligentAutomated Assistant," which was
filed on January 10, 2011 and published as U.S. Publi-
cation No. 2012/0016678 on January 19, 2012. The se-
lectively activated network interface module may also be
activated as discussed above, and the audio input may
be transmittedto a remote computing device for process-
ing. Thisexample implementation is discussed in greater
detail below with respect to FIG. 3. Alternately, the power
management subsystem may, responsive to detecting
the wakeword, activate a processing unit thatimplements
anyon-device speech recognition capabilities ofthe com-
puting device.

[0010] By selectively activating modules of the com-
puting device, the power management subsystem may
advantageously improve the energy efficiency of the
computing device. The power management subsystem
may further improve the energy efficiency of the comput-
ing device by selectively activating one or more of its own
modules. While such implementations are particularly
advantageous for computing devices that rely on battery
power, all computing devices for which power manage-
ment may be desirable can benefit from the principles of
the present disclosure.

[0011] Turning now to FIG. 1, an illustrative power
management subsystem 100 that may be included in a
computing device is shown. The power management
subsystem 100 may include an analog/digital converter
102; a memory buffer module 104; an audio detection
module 106; a speech detection module 108; a speech
processing module 110; an application processing mod-
ule 112; and a power management module 120. The
memory buffer module 104 may be in communication
with the audio detection module 106; the speech detec-
tion module 108; the speech processing module 110; the
application processing module 112; and a network inter-
face module 206. The power management module 120
may likewise be in communication with audio detection
module 106; the speech detection module 108; the
speech processing module 110; the application process-
ing module 112; and the network interface module 206.
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[0012] The analog/digital converter 102 may receive
an audio input from an audio input module 208. The audio
input module 208 is discussed in furtherdetail below with
respect to FIG. 2. The analog/digital converter 102 may
be configured to convert analog audio input to digital au-
dio input for processing by the other components of the
power management subsystem 100. In embodiments in
which the audio input module 208 obtains digital audio
input (e.g., the audio input module 208 includes a digital
microphone or other digital audio input device), the an-
alog/digital converter 102 may optionally be omitted from
the power management subsystem 100. Thus, the audio
input module 208 may provide audio input directly tothe
other modules of the power management subsystem
100.

[0013] The memory buffer module 104 may include
one or more memory buffers configured to store digital
audio input. The audio input obtained by the audio input
module 208 (and, if analog, converted to digital form by
the analog/digital converter 102) may be recorded to the
memory buffer module 104. The audio input recorded to
the memory buffer module 104 may be accessed by other
modules of the power management subsystem 100 for
processing by those modules, as discussed further here-
in.

[0014] Theoneormore memorybuffersofthe memory
buffer module 104 may include hardware memory buff-
ers, software memory buffers, or both. The one or more
memory buffers may have the same capacity, or different
capacities. Amemory bufferof the memory buffer module
104 may be selected to store an audio input depending
on which other modules are activated. For example, if
only the audio detection module 106 is active, an audio
input may be stored to a hardware memory buffer with
relatively small capacity. However, if other modules are
activated, such as the speech detection module 108; the
speech processing module 110; the application process-
ing module 112; and/or the network interface module
206, the audio input may be storedto a software memory
buffer of relatively larger capacity. In someembodiments,
the memory buffer module 104 includes a ring buffer, in
which audio input may be recorded and overwritten in
the orderthatitis obtained bythe audio input module 208.
[0015] The audio detection module 106 may process
audio input to determine an energy level of the audio
input. In some embodiments, the audio detection module
106 includes a low-power digital signal processor (or oth-
er type of processor) configured to determine an energy
level (such as a volume, intensity, amplitude, etc.) ofan
obtained audio input and for comparing the energy level
of the audio input to an energy level threshold. The en-
ergy level threshold may be set according to user input,
or may be set automatically by the power management
subsystem 100 as further discussed below with respect
to FIG. 3. In some embodiments, the audio detection
module 106 is further configured to determine that the
audio input has an energy level satisfying a threshold for
at least a threshold duration of time. In such embodi-
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ments, high-energy audio inputs of relatively short dura-
tion, which may correspond to sudden noises that are
relatively unlikely to include speech, may be ignored and
not processed by other components of the power man-
agement subsystem 100.

[0016] If the audio detection module 106 determines
that the obtained audio input has an energy level satis-
fying an energy level threshold, it may communicate with
the power management module 120 to direct the power
management module 120 to activate the speech detec-
tion module 108. Alternately, the audio detection module
106 may communicate the energy level to the power
management module 120, and the power management
module 120 may compare the energy leveltothe energy
level threshold (and optionally to the threshold duration)
to determine whether to activate the speech detection
module 108. In another alternative, the audio detection
module 106 may communicate directly with the speech
detection module 108 to activate it. Optionally, the power
management module 120 (or audio detection module
106) may direct the audio input module 208 to increase
its sampling rate (whether measured in frame rate or bit
rate) responsive to the audio detection module 106 de-
termining that the audio input has an energy level satis-
fying a threshold.

[0017] The speechdetectionmodule 108 may process
audio input todetermine whether the audio input includes
speech. In some embodiments, the speech detection
module 108 includes a low-power digital signal processor
(or other type of processor) configured to implement one
ormoretechniques to determine whether the audio input
includes speech. In some embodiments, the speech de-
tection module 108 applies voice activity detection (VAD)
techniques. Such techniques may determine whether
speech is present in an audio input based on various
quantitative aspects of the audio input, such as the spec-
tral slope between one or more frames of the audio input;
the energy levels of the audio input in one or more spec-
tral bands; the signal-to-noise ratios of the audio inputin
one or more spectral bands; or other quantitative as-
pects. In other embodiments, the speech detection mod-
ule 108 implements a limited classifier configured to dis-
tinguish speech from background noise. The classifier
may be implemented by techniques such as linear clas-
sifiers, support vector machines, and decision trees. In
still other embodiments, the speech detection module
108 applies Hidden Markov Model (HMM) or Gaussian
Mixture Model (GMM) techniques to compare the audio
input to one or more acoustic models, which acoustic
models may include models corresponding to speech,
noise (such as environmental noise or background
noise), or silence. Still other techniques may be used to
determine whether speech is present in the audio input.
[0018] Using any of the techniques described above,
the speech detection module 108 may determine a score
or a confidence level whose value corresponds to a like-
lihood that speech is actually present in the audio input
(asusedherein, "likelihood" may refertocommon usage,
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whether something is likely, or the usage in statistics). If
the score satisfies a threshold, the speech detection
module 108 may determine that speech is present in the
audio input. However, if the score does not satisfy the
threshold, the speech detection module 108 may deter-
mine that there is no speech in the audio input.

[0019] The speech detection module 108 may commu-
nicate its determination as to whether speech is present
in the audioinputto the power management module 120.
If speech is present in the audio input, the power man-
agement module 120 may activate the speech process-
ing module 110 (alternately, the speechdetection module
108 may communicate directly with the speech process-
ing module 110). If speech is not present in the audio
input, the power management module 120 may deacti-
vate the speech detection module 108. Alternately, the
speech detection module 108 may communicate the
scoretothe power management module 120, whereupon
the power management module 120 may determine
whether to activate the speech processing module 110
or deactivate the speech detection module 108.

[0020] The speech processing module 110 may proc-
ess the audio input to determine whether a keyword is
included in the speech. In some embodiments, the
speech processing module 110 includes a microproces-
sor configured to detect a keyword in the speech, such
as a wakeword or sleepword. The speech processing
module 110 may be configured to detect the keyword
using HMM techniques, GMM techniques, or other
speech recognition techniques.

[0021] The speech processing module 110 may be
able to separate speech that incidentally includes a key-
word from a deliberate utterance of the keyword by de-
termining whether the keyword was spoken immediately
before or after one or more other phonemes or words.
Forexample, ifthe keyword is"ten," the speech process-
ing module 110 may be able to distinguish the user saying
"ten" by itself from the user saying "ten" incidentally as
part of the word "Tennessee," the word "forgotten," the
word "stent," or the phrase "ten bucks."

[0022] Thespeech processing module 110 may further
be configured to determine whether the speech is asso-
ciated with a particular user of a computing device in
which the power management subsystem 100 is includ-
ed, or whether the speech corresponds to background
noise; audio from a television; music; or the speech of a
person other than the user, among other classifications.
This functionality may be implemented by techniques
such as linear classifiers, support vector machines, and
decision trees, among other techniques for classifying
audio input.

[0023] Using any of the techniques described above,
the speech processing module 110 may determine a
score or confidence level whose value corresponds to a
likelihood that a keyword is actually present in the
speech. If the score satisfies a threshold, the speech
processing module 110 may determine that the keyword
is present in the speech. However, if the score does not
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satisfy the threshold, the speech processing module 110
may determine that there is no keyword in the speech.
[0024] The speech processing module 110 may com-
municate its determination as to whether a keyword is
present in the speech tothe power management module
120. If the keyword is present in the speech and the key-
word is a wakeword, the power management module 120
may activate application processing module 112 and the
network interface module 206 (alternately, the speech
processing module 110 may communicate directly with
these other modules). If the keyword is not presentin the
audio input (or the keyword is a sleepword), the power
management module 120 may deactivate the speech
processing module 110 and the speech detection module
108. Alternately, the speech processing module 110 may
communicate the score to the power management mod-
ule 120, whereupon the power management module 120
may determine whether to activate the application
processing module 112 and the network interface module
206 or deactivate the speech processingmodule 110and
thespeech detectionmodule 108.Insomeembodiments,
these activations and/or deactivations only occur if the
speech processing module 110 determines that a partic-
ular user spoke the speech that includes the keyword.
[0025] The application processing module 112 may in-
clude a microprocessor configured to implement a
speech recognition application provided with a comput-
ing device in which the power management subsystem
is included. The speech recognition application may in-
clude any application for which speech recognition may
be desirable, such as a dictation application, a messag-
ing application, an intelligent agent frontend application,
or any other application. The speech recognition appli-
cation may also be configured to format the speech (e.g.,
by compressing the speech) for transmission over a net-
work to a remote computing device, such as a speech
recognition server.

[0026] Insomeembodiments, the application process-
ing module 112 includes a dedicated microprocessor for
implementing the speech recognition application. In oth-
er embodiments, the application processing module 112
includes a general-purpose microprocessor that may al-
so implement other software provided with a computing
device in which the power management subsystem 100
is included, such as the processing unit 202 shown in
FIG. 2, which is discussed further below.

[0027] The network interface module 206, when acti-
vated, may provide connectivity over one or more wired
or wireless networks. Upon its activation, the network
interface module 206 may transmit the received audio
input recorded to the memory buffer module 104 over a
network to a remote computing device, such as a speech
recognition server. The remote computing device may
return recognition results (e.g., a transcription or re-
sponse to an intelligent agent query) to the computing
device in which the network interface module 206 is in-
cluded, whereupon the network interface module 206
may provide the received recognition results to the ap-
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plication processing module 112 for processing. The net-
work interface module 206 is discussed further below
with respect to FIG. 2.

[0028] The modules of the power management sub-
system 100 may be combined or rearranged without de-
parting from the scope of the present disclosure. The
functionality of any module described above may be al-
located among multiple modules, or combined with a dif-
ferent module. As discussed above, any or all of the mod-
ules may be embodied in one or more integrated circuits,
one or more general-purpose microprocessors, or in one
ormore special-purpose digital signal processors or oth-
er dedicated microprocessing hardware. One or more
modules may also be embodied in software implemented
by a processing unit 202 included in a computing device,
asdiscussed further belowwithrespecttoFIG. 2. Further,
one or more of the modules may be omitted from the
power management subsystem 100 entirely.

[0029] Turning now toFIG. 2, a user computing device
200 in which a power management subsystem 100 may
be included is illustrated. The user computing device 200
includes a processing unit 202; a non-transitory compu-
ter-readable medium drive 204; a network interface mod-
ule 206; the power management subsystem 100 as
shown in FIG. 1; and an audio input module 208, all of
which may communicate with one another by way of a
communication bus. The user computing device 200 may
alsoinclude a power supply 218, which may provide pow-
er to the various components of the user computing de-
vice 200, such as the processing unit 202; the non-tran-
sitory computer-readable medium drive 204; the network
interface module 206; the power management subsys-
tem 100 as shown in FIG. 1; and the audio input module
208.

[0030] The processing unit 202 may include one or
more general-purpose microprocessors configured to
communicate to and from the memory 210 to implement
various software modules stored therein, such as a user
interface module 212, operating system 214, and speech
recognition application module 216. The processing unit
202 may also communicate with the power management
subsystem 100 and may further implement any modules
of the power management subsystem 100 embodied in
software. Accordingly, the processing unit 202 may be
configured to implement any or all of the audio detection
module 106; the speech detection module 108; the
speech processing module 110; the application process-
ing module 112; and the power management module
120. Further, the processing unit 202 may be configured
to implement on-device automatic speech recognition
capabilities that may be provided with the user computing
device 200.

[0031] The memory 210 generally includes RAM,
ROM, and/orother persistent or non-transitory computer-
readable storage media. The user interface module 212
may be configured to present a user interface via a dis-
play of the user computing device 200 (not shown). The
user interface module 212 may be further configured to
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process user input received via a user input device (not
shown), such as a mouse, keyboard, touchscreen, key-
pad, etc. The user interface presented by the user inter-
face module 212 may provide a user with the opportunity
to customize the operation of the power management
subsystem 100 and/or other operations implemented by
the user computing device 200. An example of a user
interface is discussed further below with respect to FIG.
5. The memory 210 may additionally store an operating
system 214 that provides computer program instructions
for use by the processing unit 202 in the general admin-
istration and operation of the user computing device 200.
The memory 210 can further include computer program
instructions that the application processing module 112
and/or processing unit 202 executes in order to imple-
ment one or more embodiments of a speech recognition
application module 216. Asdiscussed above, the speech
recoghnition application module 216 may be any applica-
tion that may use speech recognition resdults, such as a
dictation application; a messaging application; an intelli-
gent agent application frontend; or any other application
that may advantageously use speechrecognitionresults.
In some embodiments, the memory 210 may further in-
clude an automatic speech recognition engine (not
shown) that may be implemented by the processing unit
202.

[0032] The non-transitory computer-readable medium
drive 204may include any electronic data storage known
in the art. In some embodiments, the non-transitory com-
puter-readable medium drive 204 stores one or more
keyword models (e.g., wakeword models or sleepword
models) to which an audio input may be compared by
the power management subsystem 100. The non-tran-
sitory computer-readable medium drive 204 may also
store one or more acoustic models and/or language mod-
els for implementing any on-device speech recognition
capabilities of the user computing device 200. Further
information regarding language models and acoustic
models may be found in U.S. Patent App. No.
13/587,799, entitled "DISCRIMINATIVE LANGUAGE
MODEL PRUNING," filed on August 16, 2012; and in
U.S. Patent App. No. 13/592,157, entitled "UNSUPER-
VISED ACOUSTIC MODEL TRAINING," filed on August
22, 2012.

[0033] The network interface module 206 may provide
the user computing device 200 with connectivity to one
or more networks, such as a network 410, discussed fur-
ther below with respectto FIG: 4A, FIG. 4B, and FIG. 4C.
The processing unit 202 and the power management
subsystem 100 may thus receive instructions and infor-
mation from remote computing devices that may also
communicate via the network 410, such as a speech rec-
ognition server 420, as also discussed further below. In
some embodiments, the network interface module 206
comprises a wireless network interface that provides the
user computing device 200 with connectivity over one or
more wireless networks.

[0034] In some embodiments, the network interface
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module 206 is selectively activated. While the network
interface module 206 is in a deactivated or "sleeping”
state, it mayprovidelimited or no connectivity to networks
or computing systems so as to conserve power. In some
embodiments, the network interface module 206 is in a
deactivated state by default, and becomes activated re-
sponsive to a signal from the power management sub-
system 100. While the network interface module 206 in
an activated state, it may provide a relatively greater
amount of connectivity to networks or computing sys-
tems, such that the network interface module 206 ena-
bles the user computing device 200 to send audio input
to a remote computing device and/or receive a keyword
confirmation, speech recognition result, or deactivation
instruction from the remote computing device, such as a
speech recognition server 420.

[0035] In a particular, non-limiting example, the net-
work interface module 206 may be activated responsive
to the power management subsystem 100 determining
thatanaudioinputincludes awakeword. The power man-
agement subsystem 100 may cause transmission of the
audio input to a remote computing device (such as a
speechrecognition server 420) via the activated network
interface module 206. Optionally, the power manage-
ment subsystem 100 may obtain a confirmation of a
wakeword from a remote computing device before caus-
ing the transmission of subsequently received audio in-
puts to the remote computing device. The power man-
agement subsystem 100 may later deactivate the acti-
vated network interface module 206 in response to re-
ceiving a deactivation instruction from the remote com-
puting device, in response to determining that at least a
predetermined amountof time has passedsince anaudio
input satisfying an energy level threshold has been ob-
tained, or in response to receiving an audio input that
includes a sleepword.

[0036] The audio input module 208 may include an au-
dio input device, such as a microphone or array of mi-
crophones, whether analog or digital. The microphone
orarrayof microphones may be implemented as a direc-
tional microphone or directional array of microphones. In
some embodiments, the audio input module 208 receives
audio and provides the audio to the power management
subsystem 100 for processing, substantially as dis-
cussed above with respect to FIG. 1. The audio input
module 208 may alsoreceive instructions from the power
management subsystem 100 to set a sampling rate
(whether in frame rate or bitrate) for obtaining audio. The
audioinput module 208 may also (orinstead) include one
or more piezoelectric elements and/or micro-electrical-
mechanical systems (MEMS) that can convert acoustic
energy to anelectrical signal for processing by the power
management subsystem 100. The audio input module
208 may further be provided with amplifiers, rectifiers,
and other audio processing components as desired.
[0037] One or more additional input devices such as
light sensors, position sensors, image capture devices,
or the like may be provided with the user computing de-
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vice 200. Such additional input devices are not shown in
FIG. 2 soas nottoobscure the principles ofthe present
disclosure. In some embodiments, an additionalinput de-
vice may detect the occurrence or non-occurrence of a
condition. Information pertaining to such conditions may
be provided to the power management subsystem 100
to determine whether one or more components of the
user computing device 200 or the power management
subsystem 100 should be activated or deactivated. In
one embodiment, the additional input device includes a
light sensor configured to detect a light level. The power
management module 120 may only act networkinterface
module 206 may only be activated if the light level de-
tected by the light sensor does not satisfy a threshold. In
anotherembodiment, the additionalinputdevice includes
an image capture device configured with facial recogni-
tion capabilities. In this embodiment, the network inter-
face module 206 may only be activated if the image cap-
ture device recognizes the face of a user associated with
the user computing device 200. More information on con-
trolling speech recognition capabilities with input devices
may be found in U.S. Patent App. No. 10/058,730, enti-
tled "AUTOMATIC SPEECH RECOGNITION SYSTEM
AND METHOD," filed on January 30, 2002, which pub-
lished as U.S. Patent Pub. No. 2003/0144844 on July
31, 2003. Further information on controlling speech rec-
ognition capabilities may be found in U.S. Patent No.
8,326,636, entitled "USING A PHYSICAL PHENOME-
NON DETECTOR TO CONTROL OPERATION OF A
SPEECH RECOGNITION ENGINE," which issued on
December 4, 2012.

[0038] Still further input devices may be provided,
which may include user input devices such as mice, key-
boards, touchscreens, keypads, etc. Likewise, output de-
vices such as displays, speakers, headphones, etc. may
be provided. In a particular example, one or more output
devices configuredto present speech recognition results
in audio format (e.qg., via text-to-speech) or in visual for-
mat (e.g., via a display) may be included with the user
computing device 200. Such input and output devices
are well known in the art and need not be discussed in
further detail herein, and are not shown in FIG. 2 so as
to avoid obscuring the principles of the present disclo-
sure.

[0039] The power supply 218 may provide power to
the various components of the user computing device
200. The power supply 218 may include a wireless or
portable power supply, such as a disposable or recharge-
able battery or battery pack; ormay include a wired power
supply, such as an alternating current (AC) power supply
configuredtobe plugged into an electrical outlet. In some
embodiments, the power supply 218 communicates the
level of power that it can supply to the power manage-
ment subsystem 100 (e.g., a percentage of battery life
remaining, whether the power supply 218 is plugged into
an electrical outlet, etc.). In some embodiments, the pow-
er management subsystem 100 selectively activates or
deactivates one or more modules based at least in part
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on the power level indicated by the power supply. For
example, if the user computing device 200 is plugged in
to anelectrical outlet, the power managementsubsystem
100 may activate the network interface module 206 and
leave it in an activated state. If the user computing device
200 is running on battery power, the power management
subsystem 100 may selectively activate and deactivate
the network interface module 206 as discussed above.
[0040] TurningnowtoFIG. 3, anillustrative routine 300
is shown in which modules of the power management
subsystem 100 may be selectively activated for process-
ing an audio input. The illustrative routine 300 represents
an escalation of processing and/or power consumption,
as modules that are activated later in the illustrative rou-
tine 300 may have relatively greater processing require-
ments and/or power consumption.

[0041] The illustrative routine 300 may begin at block
302 as the audio input module 208 monitors for audio
input. The audio input module 208 may receive an audio
input at block 304. At block 306, the received audio input
may be recorded to the memory buffer module 104. At
block 308, the audio detection module 106 may deter-
mine whether the audio input has an energy level that
satisfies an energy level threshold (and, optionally,
whether the audio input has anenergylevelthatsatisfies
an energy level threshold for at least a threshold dura-
tion). If the audio input’s energy level does not satisfy the
energy level threshold, the audio input module 208 may
continue to monitor for audio input in block 310 until an-
other audio input is received.

[0042] Returning to block 308, if the audio detection
module 106 determines that the audio input has an en-
ergy level satisfying a threshold, the power management
module 120 may activate the speech detection module
108 at block 312 (alternately, the audio detection module
106 may directly activate the speech detection module
108, and the power management module 120 may be
omitted as well in the following blocks). At block 314, the
speech detection module 108 may determine whether
speech is present in the obtained audio input, substan-
tially as discussed above with respect to FIG. 1. If the
speech detection module 108 determines thatspeechis
not present (or not likely to be present) in the audio input,
the power management module 120 may deactivate the
speech detection module 108 at block 316. The audio
input module 208 may then continue to monitor for audio
input in block 310 until another audio input is received.
[0043] Returning to block 314, if the speech detection
module 108 determines that the audio input includes
speech, the power management module 120 may acti-
vate the speech processing module 110 at block 318. As
discussed above, the speech processing module 110
may determine whether a wakeword is present in the
speech at block 320. If the speech processing module
110 determines that the wakeword is not present in the
speech (or not likely to be present in the speech), the
speech processing module 110 may be deactivated at
block 322. The speech detection module 108 may also
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be deactivated at block 316. The audio input device 208
may then continue to monitor for audio input in block 310
until another audio input is received.

[0044] Returningto block 320, ifin some embodiments,
the speech processing module 110 determines that the
wakeword is presentin the speech, user 401 the speech
processing module 110 optionally determines in block
324 whether the speech is associated with a particular
user (e.g., whether the wakeword was spoken by the
user), substantially as discussed above with respect to
FIG. 1. If the speech is not associated with the particular
user, the speech processing module 110 may be deac-
tivated at block 322. The speech detection module 108
may also be deactivated at block 316. The audio input
device 208 may then continue to monitor for audio input
in block 310 until another audio input is received. If the
speech is associated with the particular user, the illus-
trative routine 300 may proceed to block 326. In other
embodiments, block 324 may be omitted, and the illus-
trative routine 300 may proceed directly from block 320
toblock 326 responsive to the speech processing module
110 determining that a wakeword is present in the
speech.

[0045] At block 326, the power management module
120 may activate the application processing module 112,
which may implement the speech recognition application
module 216 shown in FIG. 2. The power management
module 120 may also activate the network interface mod-
ule 206 at block 328. With the network interface module
206 activated, the audio input recorded to the memory
buffer module 104 may be transmitted over a network
via the network interface module 206. In some embodi-
ments, while the network interface module 206 is active,
subsequently obtained audio inputs are provided from
the audio input module 208 directly to the application
processing module 112 and/or the network interface
module 206 for transmission to the remote computing
device. However, inotherembodiments, any or allof the
speech detection module 108, speech processing mod-
ule 110, and application processing module 112 process
the audio inputbefore providing itto the network interface
module 206 to be transmitted over the network 410 to a
remote computing device.

[0046] In some embodiments, not shown, the power
management subsystem 100 waits until the remote com-
puting device returns a confirmation that the wakeword
is present in the first audio input to transmit subsequent
audio inputs for recognition. If no confirmation of the
wakeword is provided by the remote computing device,
or if a deactivation instruction is received via the network
interface module 206, the network interface module 206
and one or more modules of the power managementsub-
system 100 may be deactivated.

[0047] As many of the operations of the power man-
agement subsystem 100 may generate probabilistic rath-
er than exact determinations, errors may occur during
the illustrative routine 300. In some instances, a particular
module of the power management subsystem 100 may
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provide a "false positive," causing one or more modules
to be incorrectly activated. For example, the speech de-
tection module 108 may incorrectly determine that
speech is presentat block 314, or the speech processing
module 110 may incorrectly determine that the speech
includes the wakeword at block 3200r that the speech
belongs to the user at block 324. Adaptive thresholding
and cross-validation among the modules of the power
management subsystem 100 may be advantageously
usedtoreduce false positives. Two examplesof adaptive
thresholding are discussed herein, but other types of
adaptive thresholding are possible. As discussed above,
the speech detection module may determine thatspeech
is present in an audio input at block 314. However, the
speech processing module 110, which may recognize
speech more precisely than the speechdetectionmodule
108 owing toits superior processing power, may deter-
mine that in fact no speech is present in the audio input.
Accordingly, the speech processing module 110 may di-
rect the speech detection module 108 to increase its
score threshold for determining that speech is presentin
the audio input, so as to reduce future false positives.
Likewise, if the remote computing device (such as a
speech recognition server 420) includes speech recog-
nition capabilities, the remote computing device may
transmit to the user computing device 200 an indication
that no wakeword was present in the speech, even
though the speech processing module 110 may have in-
dicated that the wakeword was present. Accordingly, the
score threshold of the speech processing module 110
for determining that the wakeword is present in the
speech may be increase, so as to reduce future false
positives. Further, a user interface may be provided so
that a user may increase one or more score thresholds
to reduce false positives, as further described below with
respect to FIG. 5.

[0048] In otherinstances, a particular component may
provide a "false negative," such that components of the
power management subsystem 100 are not activated
and/or the network interface module 206 is not activated,
even though the user has spoken the wakeword. For ex-
ample, the speech detection module 108 may incorrectly
determine that no speech is present at block 314, or the
speech processing module 110 may incorrectly deter-
mine that the speech does not include the wakeword at
block 320 or that the speech does not belong to the user
at block 324. Toreduce the likelihood of false negatives,
the power management subsystem 100 may periodically
lower the threshold scores, e.g., lower the score required
to satisfy the thresholds in blocks 314, 320, and/or 324.
The threshold may continue to be lowered until one or
more false positives are obtained, as described above.
Once one or more false positives are obtained, the
threshold may not be lowered further, or may be slightly
increased. Further, a user interface may accordingly be
provided so thata user may decrease one or more score
thresholdstoreduce false negatives, as further described
below with respect to FIG. 5.
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[0049] In some embodiments, not all activated compo-
nents are deactivated if a negative result is obtained at
any of blocks 314, 320, or 324. For example, if a wake-
word is not recognized at block 320, the speech process-
ing module 110 may be deactivated at block 322, but the
speech detection module 108 may remain activated. Ad-
ditionally, blocks may be skipped in some implementa-
tions. In some embodiments, a score satisfying a thresh-
old at either of blocks 314 or 320 prompts one or more
subsequent blocks to be skipped. For example, if the
speech processing module 110 determines with very
high confidence that the wakeword is present in the
speech atblock 320, the illustrative routine 300 may skip
directly to block 326

[0050] Further, in some embodiments, the user com-
puting device 200 may include an automatic speech rec-
ognition engine configured to be executed by the
processing unit 202. As such on-device speech recogni-
tion may have especially high power consumption, the
processing unit 202 may only implement the automatic
speech recognition engine to recognize speech respon-
sive to the speech processing module 110 determining
that the wakeword has been spoken by a user.

[0051] With reference now to FIG. 4A, FIG. 4B, and
FIG. 4C, example operations ofa distributed speech rec-
ognition service are shown in the illustrative environment
400. The environment 400 may include a user 401; a
user computing device 200 as described above; a net-
work 410; a speech recognition server 420; and a data
store 430.

[0052] The network 410 may be any wired network,
wireless network or combination thereof. In addition, the
network 410 may be a personal area network, local area
network, wide area network, cable network, satellite net-
work, cellular telephone network, or combination thereof.
Protocols and devices for communicating via the Internet
or any of the other aforementioned types of communica-
tion networks are well known to those skilled in the art of
computer communications, and thus need not be de-
scribed in more detail herein.

[0053] The speech recognition server 420 may gener-
ally be any computing device capable of communicating
over the network 410. In some embodiments, the speech
recoghnition server 420 is implemented as one or more
server computing devices, thoughother implementations
are possible. The speech recognition server 420 may be
capable of receiving audio input over the network 410
from the user computing device 200. This audio input
may be processed in a number of ways, depending on
the implementation of the speech recognition server420.
In some embodiments, the speech recognition server
420 processes the audio input received from the user
computing device 200 to confirm that a wakeword is
present (e.g., by comparing the audio input to a known
model of the wakeword), and transmits the confirmation
to the user computing device 200. The speech recogni-
tion server 420 may further be configured to identify a
user 401 that spoke the wakeword using known speaker
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identification techniques.

[0054] The speech recognition server 420 may proc-
ess the audio input received from the user computing
device 200 to determine speech recognition results from
the audio input. Forexample, the audio input may include
aspoken queryforanintelligentagenttoprocess; speech
to be transcribed to text; or other speech suitable for a
speech recognition application. The speech recognition
server 420 may transmit the speech recognition results
over the network 410 to the user computing device 200.
Further information pertaining to distributed speechrec-
ognition applications may be found in U.S. Patent No.
8,117,268, entitled "Hosted voice recognition system for
wireless devices" and issued on February 14, 2012, the
disclosure of which is hereby incorporated by reference
in its entirety.

[0055] The speech recognition server 420 may be in
communication eitherlocally or remotely with adata store
430. The data store 430 may be embodied in hard disk
drives, solid state memories, and/or any other type of
non-transitory, computer-readable storage medium ac-
cessible to the speech recognition server 420. The data
store 430 may also be distributed or partitioned across
multiple storage devices as is known in the art without
departing from the spirit and scope of the present disclo-
sure. Further, in some embodiments, the data store 430
is implemented as a network-based electronic storage
service.

[0056] The data store 430 may include one or more
models of wakewords. In some embodiments, a wake-
word model is specific to a user 401, while in other em-
bodiments, the Upon receiving anaudio input determined
by the user computing device 200to include a wakeword,
the speech recognition server may compare the audio
input to a known model of the wakeword stored in the
data store 430. If the audio input is sufficiently similar to
the known model, the speechrecognition server 420 may
transmit a confirmation of the wakeword to the user com-
puting device 200, whereupon the user computing device
200 may obtain further audio input to be processed by
the speech recognition server 420.

[0057] The data store 430 may also include one or
more acoustic and/or language modelsforuse in speech
recognition. These models may include general-purpose
models as well as specific models. Models may be spe-
cific to a user 401; to a speech recognition application
implemented by the user computing device 200 and/or
the speech recognition server 420; or may have other
specific purposes. Further information regarding lan-
guage models and acoustic models may be found in U.S.
Patent App. No. 13/587,799, entitled "DISCRIMINATIVE
LANGUAGE MODEL PRUNING," filed on August 16,
2012; and in U.S. Patent App. No. 13/582,157, entitled
"UNSUPERVISED ACOUSTIC MODEL TRAINING."
filed on August 22, 2012.

[0058] Thedata store 430 mayfurtherinclude data that
isresponsivetoa querycontainedinaudio input received
by the speech recognition server 420. The speech rec-
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ognition server 420 may recognize speech included in
the audio input, identify a query included in the speech,
and process the query to identify responsive data in the
data store 430. The speech recognition server 420 may
then provide an intelligent agent response including the
responsive data to the user computing device 200 via
the network 410. Still furtherdata may be included in the
data store 430.

[0059] It will be recognized that many of the devices
described above are optional and that embodiments of
the environment 400 may or may not combine devices.
Furthermore, devices need not be distinct or discrete.
Devices may also be reorganized in the environment400.
For example, the speech recognition server 420 may be
represented as a single physical server computing de-
vice, or, alternatively, may be split into multiple physical
servers that achieve the functionality described herein.
Further, the user computing device 200 may have some
orallofthe speech recognition functionality ofthe speech
recognition server 420.

[0060] Additionally, itshould be noted thatin some em-
bodiments, the usercomputingdevice 200 and/or speech
recoghnition server 420 may be executed by one more
virtual machines implemented in ahosted computing en-
vironment. The hosted computing environment may in-
clude one or more rapidly provisioned and released com-
puting resources, which computing resources may in-
clude computing, networking and/or storage devices. A
hosted computing environment may also be referred to
as a cloud computing environment. One or more of the
computing devices of the hosted computing environment
may include a power management subsystem 100 as
discussed above.

[0061] WithspecificreferencetoFIG.4A, anillustrative
operation by which a wakeword may be confirmed is
shown. The user 401 may speak the wakeword 502. The
user computing device 200 may obtain the audio input
that may include the user’s speech (1) and determine
that the wakeword 402 is present in the speech (2), sub-
stantially as discussed above with respect to FIG. 3. The
audio input may also include a voice command or query.
Responsive to determining that the speech includes the
wakeword, the application processing module 112 and
the network interface module 206 of the user computing
device200 may be activated (3)andthe audio inputtrans-
mitted (4) over the network 410 to the speech recognition
server 420. The speech recognition server420 may con-
firm (5) that the wakeword is present in the audio input,
and maytransmit(6) a confirmationtothe usercomputing
device 200 over the network 410.

[0062] TurningnowtoFIG.4B,responsivetoreceiving
the confirmation of the wakeword from the speech rec-
ognition server 420, the user computing device 200 may
continue to obtain audio input (7) to be provided to the
speech recognition server 420 for processing. For exam-
ple, the obtained audio input may include an intelligent
agentquery 404forprocessingby the speech recognition
server 420. Alternately, the obtained audio input may in-
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clude speechtobetranscribed by the speech recognition
server420 (e.g.,forusewith adictation, word processing,
or messaging application executed by the application
processing module 112). The user computing device 200
may transmit the audio input (8) over the network 410 to
the speech recognition server 420. Optionally, an iden-
tifier of the speech recognition application for which
speech recognition results are to be generated may be
provided to the speech recognition server 420, so that
the speech recognition server 420 may generate results
specifically for use with the speech recognition applica-
tion implemented by the application processing module
112. The speech recognition server 420 may recognize
speech (9) included in the audio input and generate
speech recognition results (10) therefrom. The speech
recognitionresults may include, for example, a transcrip-
tion of the speech, an intelligent agent response toa que-
ry included in the speech, or any other type of result.
These speech recognition results may be transmitted
(11) from the speech recognition server 420 to the user
computing device 200 over the network 4 10. In response
toreceiving the results, the application processing mod-
ule 112 may cause presentation of the results (12) in
audible format (e.g., via text-to-speech) or in visual for-
mat (e.g., via adisplay of the user computing device 200).
[0063] With reference now to FIG. 4C, the user com-
puting device 200 may continue to obtain audio input (13)
to be provided to the speech recognition server 420 for
processing. The user computing device 200 may transmit
the audio input (14) over the network 410 to the speech
recognition server 420. The speech recognition server
may recognize any speech (15) included in the audio
input. Responsive torecognizing the speech, the speech
recognition server 420 may determine that the user 401
is no longer speaking to the user computing device 200
and stop (16) any subsequent speech recognition. For
example, the user 401 may speak words that do not cor-
respond to a structured command or query, such as un-
directed natural language speech 406. The speech rec-
ognition server 420 may also analyze the speech’s
speed, carefulness, inflection, or clarity to determine that
the speech is not directed to the user computing device
200 and should not be processed into speech recognition
results.

[0064] Other types of audio inputs may also prompt
the speech recognition server 420 to stop subsequent
speech recognition. Alternately, the speech recognition
server 420 may determine that the received audio input
does not include speech. Responsive to receiving one
or more audio inputs that do not include speech directed
to the user computingdevice 200, the speech recognition
server 420 may determine that speech recognition re-
sults should not be generated and that the speech rec-
ognition should stop. Further, the audio input may include
a predetermined sleepword, which may be selected by
the user 401. If the speech recognition server 420 detects
the sleepword, the speech recognition server 420 may
stop performing speech recognition on the audio input.
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Further, the speech recognition server 420 may deter-
mine that multiple users 401 are present in the vicinity of
the user computing device 200 (e.g., by performing
speaker identification on multiple audio inputs obtained
by the user computing device 200). If the number of iden-
tified users 401 satisfies a threshold (which may be any
number of users 401 greater than one), the speech rec-
ognition server 420 may determine that any audio inputs
obtained by the user computing device 200 are not likely
intendedtobe processedinto speechrecognitionresults.
[0065] Responsive to determining that the speech of
the user 401 is not directed to the user computing device
200 (or determining that subsequent speech recognition
should not be performed for any of the other reasons
discussed above), the speech recognition server 420
may transmit a deactivation instruction (17) over the net-
work 410 to the user computing device 200. In response
to receiving the deactivation instruction, the user com-
puting device 200 may deactivate (18) its network inter-
face module 206 and one or more components of the
power management subsystem 100, such as the appli-
cation processing module 112, the speech processing
module 110, and/or the speech detection module 108.
Other conditions may also prompt the speech recognition
server 420 to transmit the deactivation instruction to the
user computing device 200. For example, returning to
FIG. 4A, if the speech recognition server 420 determines
thata wakeword is not present in the audio input received
atstate (1), the speech recognition server 420 may trans-
mit a deactivation instruction to the user computing de-
vice 200. Alternately, the speech recognition server 420
may determine that a threshold amount of time has
passed since it last received an audio input including
speech from the user computing device 200, and may
accordingly transmit a deactivation instruction to the user
computing device 200. Still other criteria may be deter-
mined for transmitting a deactivation instruction to the
user computing device 200.

[0066] Returning again to FIG. 4A, upon receiving a
subsequent audio input determined to include a wake-
word, the user computing device 200 may activate the
components of the power management subsystem 100
and the network interface module 206 and transmit the
audio input to the speech recognition server 420. The
example operations shown herein may thusrepeatthem-
selves.

[0067] The example operations depicted in FIG. 4A,
FIG.4B. and FIG. 4C are provided for illustrative purpos-
es. One or more states may be omitted from the example
operations shown herein, or additional states may be
added. In a particular example, the user computing de-
vice 200 need not obtain a confirmation of the wakeword
from the speech recognition server 420 before transmit-
ting an audio input for which speech recognition results
are to be generated by the speech recognition server
420. Additionally, the user computing device 200 need
not obtain a deactivation instruction before deactivating
its network interface module 206 and/or one or more of
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the components of its power management subsystem
100, such as the application processing module 112,
speech processing module 110, or speech detection
module 108. Rather, power management subsystem 100
may determine (via the audio detection module 106) that
at least a threshold amount of time has passed since an
audio input having an energy level satisfying an energy
level threshold has been obtained by the user computing
device 200. Alternately, the user computing device 200
may determine (via the speech detection module 108)
that atleast a threshold amount of time has passed since
an audio input that includes speech has been obtained.
Responsive to determining that the threshold amount of
time has passed, the powermanagement subsystem 100
may cause deactivation of the network interface module
206, and may deactivate one or more of its own compo-
nents as described above with respect to FIG. 3.

[0068] Further, the power management subsystem
100 may be configured to recognize a sleepword select-
ed and spoken by the user 401, ina manner substantially
similar to how the wakeword is identified in FIG. 3. If the
sleepword is detected by the power management sub-
system 100 (e.g., by the speech processing module 110),
the network interface module 206 and/or one or more of
the components of the power management subsystem
100 may be deactivated. Likewise, if the user computing
device 200 includes its own on-device speech recogni-
tion capabilities, they may be deactivated responsive to
the sleepword being detected.

[0069] FIG. 5 depicts an illustrative user interface 500
that may be provided by a user computing device 200
for customizing operations of the power management
subsystem 100 and of the user computing device 200.
In one embodiment, the user interface module 212 proc-
esses user input made via the user interface 500 and
provides it to the power management subsystem 100.
[0070] The energy level threshold element 502 may
enable a user to specify a threshold energy level at which
the speech detection module 108 should be activated,
as shown in block 308 of FIG. 3. For example, if the user
computing device 200 is in a relatively noisy e nvironment
or if the user computing device 200 is experiencing a
significant number of "false positives" determined by the
audio detection module 106, the user 401 may wish to
increase the energy level threshold at which the speech
processing module 108 is activated. If the user 401 is in
a relatively quiet environment or if the user computing
device 200 is experiencing a significant number of false
negatives, the user 401 may wish to decrease the energy
level threshold atwhich the speech detection module 108
is activated. Asdiscussed above, the energy level thresh-
old may correspond to a volume threshold, intensity
threshold, amplitude threshold, or other threshold related
to the audio input.

[0071] Thekeyword confidence threshold element504
may enable a user to specify a threshold score at which
the speech processing module 110 determines that a
keyword is present. Likewise, the identification confi-
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dence threshold element may enable a user to specify a
threshold score at which the speech processing module
110 determines that the user spoke the keyword. In one
embodiment, the application processing module 112 and
the network interface module 206 are activated respon-
sive to the speech processing module 110 recognizing
a wakeword (e.g., the speech processing module 110
determining a score that satisfies a threshold, which
score corresponds to a likelihood that the wakeword is
included in the speech).. In another embodiment, the ap-
plication processing module 112 and the network inter-
face module 206 are activated responsive to the speech
processing module 110 determining that the wakeword
is associated with the user 401 with at least the threshold
score corresponding to a likelihood that the wakeword is
associated with the user. In a further embodiment, the
application processing module 112 and the network in-
terface module 206 are activated responsive to the
speech processing module 110 both recognizing the
wakeword with at least the threshold score and deter-
mining that the wakeword is associated with the user 401
with at least the threshold score. Other threshold ele-
ments may be provided to enable the user 401 to set
individual thresholds for activating any or all of the indi-
vidual components of the power management subsys-
tem 100. Further threshold elements may be provided to
enable the user to specify scores at which one or more
blocks ofthe illustrative routine 300 may be skipped, sub-
stantially as discussed above with respect to FIG. 3.
[0072] The user interface 500 may further include one
or more timer elements 508A and 508B. Each timer el-
ement may be used to set a threshold time interval at
which the network interface module 206 and/or one or
more components of the power management subsystem
100 are automatically deactivated. With reference to tim-
er element 508A, if the power management subsystem
100 determines that at least a threshold interval of time
has passed since an audio input having an energy level
satisfying an energy level threshold has been obtained
by the user computing device 200, the network interface
module 206 may be automatically deactivated, in addition
to the application processing module 112, the speech
processing module 110, and the speech detection mod-
ule 108 of the power management subsystem 100. Fur-
ther timer elements may also be used to set a threshold
time interval after which the speech recognition server
420 automatically sends a deactivation instruction to the
network interface module 206 and the power manage-
ment subsystem 100, substantially as discussed above
with respect to FIG. 4C. Timer elements for other mod-
ules of the power management subsystem 100 may also
be provided.

[0073] With continuedreferenceto FIG. 5, the user401
can select whether the wakeword should be confirmed
by the speech recognition server 420 with server confir-
mation element 51 0. In some embodiments, the applica-
tion processing module 112 and network interface mod-
ule 206 only remains activated after the speech process-
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ing module 110 detects the wakeword if a confirmation
of the wakeword is received from the speech recognition
server 420. If the user 401 requires server confirmation
of the wakeword, subsequently obtained audio inputs
may not be transmitted to the speech recognition server
420 unless the wakeword is confirmed. However, as dis-
cussed above, confirmation is not necessarily required.
If the user 401 does not require server confirmation of
the wakeword, the user computing device 200 may trans-
mit one or more audio inputs obtained subsequent to the
speech processing module 110 detecting the wakeword
in the speech and/or determining that the speech is as-
sociated with the user 401.

[0074] The user 401 may also select whether speaker
identification is required with speaker identification ele-
ment 512. If the user 401 requires speaker identification,
the speech processing module 110 and/or the speech
recognition server 420 may be used to determine wheth-
er an audio input including speech corresponding to a
wakeword is associated with the user 401. The applica-
tion processing module 112 and network interface mod-
ule 206 may be activated responsive to the speech
processing module 110 determining that the user 401 is
the speaker of the speech. Likewise, the network inter-
face module 206 may remain in an activated state re-
sponsive toreceiving a confirmation from the speech rec-
ognition server 420 that the user 401 is indeed the speak-
er of the wakeword. If the user 401 does not require
speaker identification, however, neither the speech
processing module 110 nor the speech recognition serv-
er 420 need identify the speaker.

[0075] The userinterface 500 may also include an on-
device recognition selection element 514, wherein the
user 401 may select whether the user computing device
200 generates speech recognition results by itself, or
whetheraudio inputs arerouted to the speech recognition
server420 for processing into speech recognitionresults.
The on-devicerecognition selection element514 may be
optionally disabled or grayed out if the user computing
device 200 does not include on-device speech recogni-
tion capabilities. Further, the on-device recognition se-
lection element 514 may be automatically deselected
(and on-device speech recognition capabilities automat-
ically disabled) if the power supply 218 drops below a
threshold power supply level (e.g., a battery charge per-
centage), as on-device speech recognition capabilities
as implemented by the processing unit 202 and/or the
application processing module 112 may require a rela-
tively large power draw.

[0076] The wakeword pane 516 and sleepword pane
518 may include user interface elements whereby the
user 401 may record and cause playbackof a wakeword
or sleepword spoken by the user 401. When the user 401
records a wakeword or sleepword, the network interface
module 206 may be automatically activated so that the
audio input including the user’s speech may be provided
to the speech recognition server 420. The speech rec-
ognition server 420 may return a transcription of the re-
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corded wakeword or sleepword so that the user may de-
termine whether the recorded wakeword or sleepword
was understood correctly by the speech recognition serv-
er 420. Alternately, when the user 401 records a wake-
word or sleepword, any on-device speech recognition
capabilities of the user computing device 200 may be
activated to transcribe the recorded speech of the user
401. A spectral representation of the spoken wakeword
or sleepword may also be provided by the user interface
500. Optionally, the wakeword pane 516 and sleepword
pane 518 may include suggestions for wakewords or
sleepwords, and may also indicate a quality of a wake-
word or sleepword provided by the user 401, which qual-
ity may reflect a likelihood that the wakeword or sleep-
word istoproducefalse positive orfalse negative. Further
information regarding suggesting keywords may be
found in U.S. Patent App. No. 13/670,316, entitled
"WAKE WORD EVALUATION," which was filed on No-
vember 6, 2012.

[0077] Various aspects of the present disclosure have
been discussed as hardware implementations for illus-
trative purposes. However, as discussed above, the pow-
er management subsystem 100 may be partially orwholly
implemented by the processing unit 202. For example,
some or all of the functionality of the power management
subsystem 100 may be implemented as software instruc-
tions executed by the processing unit202. In a particular,
non-limiting example, the functionality of the speech
processing module 110, the application processing mod-
ule 112, and the power management module 120 may
be implemented as software executed by the processing
unit 202. The processing unit 202 may accordingly be
configured to selectively activate and/or deactivate the
network interface module 206 responsive to detecting a
wakeword. Still further implementations are possible.
[0078] Depending on the embodiment, certain acts,
events, or functions of any of the routines or algorithms
described herein can be performed in a different se-
quence, can be added, merged, or left out altogether
(e.g., not all described operations or events are neces-
saryforthe practice of thealgorithm). Moreover, in certain
embodiments, operations or events can be performed
concurrently, e.g., through multi-threaded processing, in-
terrupt processing, or multiple processors or processor
cores or on other parallel architectures, rather than se-
quentially.

[0079] The variousillustrative logical blocks, modules,
routines, and algorithm steps described in connection
with the embodiments disclosed herein can be imple-
mented as electronic hardware, computer software, or
combinations of both. To clearly illustrate this inter-
changeability of hardware and software, various illustra-
tive components, blocks, modules, and steps have been
described above generally in terms of their functionality.
Whether such functionality is implemented as hardware
or software depends upon the particular application and
design constraints imposed on the overall system. The
described functionality can be implemented in varying
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ways foreach particular application, but such implemen-
tation decisions should not be interpreted as causing a
departure from the scope of the disclosure.

[0080] Conditional language used herein, such as,
among others, "can," "could," "might," "may," "e.g.," and
the like, unless specifically stated otherwise, or otherwise
understood within the context as used, is generally in-
tendedto convey that certain embodimentsinclude, while
other embodiments do not include, certain features, el-
ements and/or steps. Thus, such conditional language
is notgenerally intended to imply that features, elements
and/or steps are in any way required for one or more
embodiments or that one or more embodiments neces-
sarily include logic for deciding, with or without author
input or prompting, whether these features, elements
and/or steps are included or are to be performed in any
particular embodiment. The terms "comprising," "includ-
ing,”" "having,"andthe like are synonymous andare used
inclusively, in an open-endedfashion, and do notexclude
additional elements, features, acts, operations, and so
forth. Also, the term "or" is used in its inclusive sense
(and not in its exclusive sense) so that when used, for
example, to connect a list of elements, the term "or"
means one, some, or all of the elements in the list.
[0081] Conjunctive language such as the phrase "at
least one of X, Y and Z," unless specifically stated oth-
erwise, is to be understood with the context as used in
general to convey that an item, term, etc. may be either
X,Y, or Z, ora combination thereof. Thus, such conjunc-
tive language is not generally intended to imply that cer-
tain embodiments require at least one of X, at least one
of Y and at least one of Zto each is present.

[0082] While the above detailed description has
shown, described, and pointed out novel features as ap-
plied to various embodiments, it can be understood that
various omissions, substitutions, and changes in the form
and details of the devices or algorithms illustrated can
be made without departing from the disclosure. The
claimed subject matter is defined by the appended
claims.

Claims

1. A computer-implemented method of operating afirst
computing device (202), the method comprising:

receiving an audio input;

determining one or more values from the audio
input, wherein the one or more values comprise
at least one of:

afirst value indicating an energy level of the
audio input; or

a second value indicating a likelihood that
the audio input comprises speech;

activating a first module (110, 112; 202) of the
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first computing device based at least in part on
the one or more values:

performing an operation, by the first module,
wherein the operation comprises:

determining that the audio input comprises
awakeword and causing activation of a net-
work interface module {206) in response to
determining that the audio input comprises
a wakeword; and

causing transmission of at least a portion of
the audio input to a second computing de-
vice via the activated network interface
module.

2. The computer-implemented method of Claim 1,
wherein:

the first module comprises a processor that is
switchable between a low-power state and a
high-power state; and

the processor only performs the operation when
itis in the high-power state.

3. The computer-implemented method of Claim 2,
wherein activatingthefirst module comprises switch-
ing the processor from the low-power state to the
high-power state.

4. The computer-implemented method of Claim 2 or
Claim 3, further comprising deactivating the first
module, wherein deactivating the first module com-
prises switching the processor from the high-power
state to the low-power state.

5. The computer-implemented method of any one of
Claims 2 to 4, wherein the processor comprises at
least one of a digital signal processor or a microproc-
essor.

6. The computer-implemented method of any one of
Claims 1to 5, wherein the operation further compris-
es receiving speech recognition results from a sec-
ond computing device.

7. The computer-implemented method of Claim 6 fur-
ther comprising:

activating a second module of the first comput-
ing device based at least in part on the one or
more values, wherein the second module is con-
figured to implement a speech recognition ap-
plication; and

processing the speech recognition results with
the speech recognition application.

8. A device (200) comprising:
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a first processor (106, 108) configured to:

determine one or more values, wherein the
one or more values comprise at least one
of a first value indicating an energy level of
an audio input or a second value indicating
a likelihood that the audio input comprises
speech; and

cause activation of a second processor
based at least in part on the one or more
values;

the second processor(110,112; 202) configured
to perform an operation, wherein the operation
comprises:

determining that the audio input comprises
awakeword and causing activation of a net-
work interface module (206) in response to
determining that the audio input comprises
a wakeword; and

causing transmission of atleast a portion of
the audio input to a second device via the
activated network interface module.

The device of Claim 8, wherein the first processor
comprises at least one of a digital signal processor
or a microprocessor.

The device of Claim 8 or Claim 9, further comprising
amemory buffer module configured to store the au-
dio input.

The device of any one of Claims 8 to 10, further com-
prising an audio input module in communication with
the first processor, wherein the audio input module
is configured to obtain the audio input.

The device of any one of Claims 8 to 11, wherein:

the first value comprises a volume of the audio
input;
the second value comprises a first score; and

determining that the audio input comprises a wake-
word comprises determining that the audio input
comprises a wakeword based at least in part on de-
termining a second score indicating a likelihood that
the audio input comprises a wakeword.

The device of Claim 12, wherein the first processor
comprises an audio detection module and a speech
detection module, and wherein the second proces-
sor comprises a wakeword recognition module.

The device of Claim 12 or Claim 13, wherein:

the speech detection module is configured to
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determine the first score using atleastone of a
hidden Markov model, a Gaussian mixture mod-
el, energies in a plurality of spectral bands, or
signal to noise ratios in a plurality of spectral
bands; and

the wakeword recognition module is further con-
figured to determine the second score using at
least one of an application processing module,
ahiddenMarkovmodel,and a Gaussian mixture
model.

15. The device of any one of Claims 12 to 14, wherein

the wakeword recognition module is configured:

to cause deactivation of the audio detection
module based at least in part on the first score;
and

to cause deactivation of the speech detection
module based at least in part on the second
score.

Patentanspriiche

Computerimplementiertes Verfahrenzum Betreiben
eines ersten Datenverarbeitungsgerates (202), wo-
bei das Verfahren Folgendes aufweist:

Empfangen einer Audioeingabe;

Bestimmen eines oder mehrerer Werte aus der
Audioeingabe, waobei der eine oder die mehre-
ren Werte mindestens eines der Folgenden auf-
weisen:

einen ersten Wert, der ein Energieniveau
der Audioeingabe angibt; oder

einen zweiten Wert, der eine Wahrschein-
lichkeit, dass die Audioeingabe Sprache
aufweist, angibt;

Aktivieren eines ersten Moduls (110, 112; 202)
des ersten Datenverarbeitungsgerates mindes-
tens teilweise basierend auf dem einen oderden
mehreren Werten;

Durchfuihren einer Operation, durch das erste
Modul, wobei die Operation Folgendes aufweist:

Bestimmen, dass die Audioeingabe ein
Weckwort aufweist, und Veranlassen der
Aktivierung eines Netzwerkschnittstellen-
moduls (206) als Reaktion auf das Bestim-
men, dass die Audioeingabe ein Weckwort
aufweist; und

Veranlassen der Ubertragung von mindes-
tens einem Abschnitt der Audioeingabe an
ein zweites Datenverarbeitungsgerat {iber
das aktivierte Netzwerkschnittstellenmo-
dul.
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Computerimplementiertes Verfahren nach An-
spruch 1, wobei:

das erste Modul einen Prozessor aufweist, der
zwischen einem Zustand geringer Leistung und
einem Zustand hoher Leistung schaltbar ist; und
der Prozessor die Operation nur durchfiihrt,
wenn er sich in dem Zustand hoher Leistung be-
findet.

Computerimplementiertes Verfahren nach An-
spruch 2, wobei das Aktivieren des ersten Moduls
das Schalten des Prozessors aus dem Zustand ge-
ringer Leistung in den Zustand hoher Leistung auf-
weist.

Computerimplementiertes Verfahren nach An-
spruch 2 oder 3, welches ferner das Deaktivieren
des ersten Moduls aufweist, wobei das Deaktivieren
des ersten Moduls das Schalten des Prozessors aus
dem Zustand hoher Leistung in den Zustand gerin-
ger Leistung aufweist.

Computerimplementiertes Verfahren nach einem
der Anspriiche 2 bis 4, wobeider Prozessor mindes-
tens entweder einen digitalen Signalprozessor oder
einen Mikroprozessor aufweist.

Computerimplementiertes Verfahren nach einem
der Anspriiche 1 bis 5, wobei die Operation ferner
das Empfangen von Spracherkennungsergebnis-
sen von einem zweiten Datenverarbeitungsgerat
aufweist.

Computerimplementiertes Verfahren nach An-
spruch 6, welches ferner Folgendes aufweist:

Aktivieren eines zweiten Moduls des ersten Da-
tenverarbeitungsgerates mindestens teilweise
basierend auf dem einen oder den mehreren
Werten, wobei das zweite Modul zum Imple-
mentieren einer Spracherkennungsanwendung
konfiguriert ist; und Verarbeiten der Spracher-
kennungsergebnisse mit der Spracherken-
nungsanwendung.

8. Gerat (200), welches Folgendes aufweist:

einen ersten Prozessor (106, 108), der zu Fol-
gendem konfiguriert ist:

Bestimmen eines oder mehrererWerte, wo-
bei der eine oder die mehreren Werte min-
destens entweder einen ersten Wert, der
ein Energieniveau einer Audioeingabe an-
gibt, oder einen zweiten Wert, der eine
Wahrscheinlichkeit, dass die Audioeingabe
Sprache aufweist, angibt, aufweisen; und

10

15

20

25

35

40

45

50

55

16

Petitioner Exhibit 1004, Page 727 of 1518

10.

1.

12.

13.

14.

30

Veranlassen der Aktivierung eines zweiten
Prozessors mindestens teilweise basierend
auf dem einen oder den mehreren Werten;

den zweiten Prozessor (110, 112;202), der zum
Durchfiihren einer Operation konfiguriert ist, wo-
bei die Operation Folgendes aufweist:

Bestimmen, dass die Audioeingabe ein
Weckwort aufweist, und Veranlassen der
Aktivierung eines Netzwerkschnittstellen-
moduls (206) als Reaktion auf das Bestim-
men, dass die Audioeingabe ein Weckwort
aufweist; und

Veranlassen der Ubertragung von mindes-
tens einem Abschnitt der Audioeingabe an
ein zweites Geréat Uiber das aktivierte Netz-
werkschnittstellenmodul.

Gerat nach Anspruch 8, waobei der erste Prozessor
mindestens entweder einen digitalen Signalprozes-
sor oder einen Mikroprozessor aufweist.

Gerat nach Anspruch 8 oder 9, welches ferner ein
Speicherpuffermodul aufweist, das zum Speichern
der Audioeingabe konfiguriert ist.

Gerat nach einem der Anspriiche 8 bis 10, welches
fernerein Audioeingabemodulin Kommunikation mit
dem ersten Prozessor aufweist, wobei das Audio-
eingabemodul zum Erhalten der Audioeingabe kon-
figuriert ist.

Gerat nach einem der Anspriiche 8 bis 11, wobei:

der erste Wert eine Lautstérke der Audioeinga-
be aufweist;

der zweite Wert eine erste Punktzahl aufweist;
und

das Bestimmen, dass die Audioeingabe ein
Weckwort aufweist, das Bestimmen, dass die
Audioeingabe ein Weckwort aufweist, mindes-
tens teilweise basierend auf dem Bestimmen ei-
ner zweiten Punktzahl, die eine Wahrscheinlich-
keit, dass die Audioeingabe ein Weckwort auf-
weist, angibt, aufweist.

Gerat nach Anspruch 12, wobei der erste Prozessor
ein Audioerkennungsmodul und ein Spracherken-
nungsmodul aufweist, und wobei der zweite Prozes-
sor ein Weckworterkennungsmodul aufweist.

Gerat nach Anspruch 12 oder 13, wobei:

das Spracherkennungsmodul zum Bestimmen
der ersten Punktzahl unter Verwendung von
mindestens entweder einem Hidden-Markov-
Modell, einem GauRschen Mischverteilungs-
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modell, Energien in mehreren Spektralbandern
oder Signal-Rausch-Verhéltnissen in mehreren
Spektralbandern konfiguriert ist; und

das Weckworterkennungsmodul fernerzum Be-
stimmen der zweiten Punktzahl unter Verwen-
dung von mindestens entweder einem Anwen-
dungsverarbeitungsmodul, einem Hidden-Mar-
kov-Modell oder einem GauRschen Mischver-
teilungsmodell konfiguriert ist.

15. Gerat nach einem der Anspriiche 12 bis 14, wobei

das Weckworterkennungsmodul zu Folgendem kon-
figuriert ist:

Veranlassen der Deaktivierung des Audioer-
kennungsmoduls mindestens teilweise basie-
rend auf der ersten Punktzahl; und
Veranlassen der Deaktivierung des Spracher-
kennungsmoduls mindestens teilweise basie-
rend auf der zweiten Punktzahl.

Revendications

Procédé mis en oeuvre par ordinateur pour le fonc-
tionnement d'un premier dispositif informatique
(202), le procédé comprenant les étapes suivantes :

recevoir une entrée audio ;

déterminer une ou plusieurs valeurs provenant
de I'entrée audio, la ou les valeurs comprenant
au moins un élément parmi :

une premiére valeur indiquant un niveau
d’énergie de I'entrée audio ; ou

une deuxiéme valeur indiquant une proba-
bilité que I'entrée audio comprenne de la
parole ;

activer un premier module (110, 112 ; 202) du
premier dispositifinformatique au moins en par-
tie en fonction de la ou des valeurs ;

effectuer une opération, par le premier module,
I'opération comprenant les étapes suivantes :

déterminer que I'entrée audio comprend un
mot d’activation et provoquer l'activation
d’un module d’interface réseau (206) en ré-
ponse ala détermination que I'entrée audio
comprend un mot d’activation ; et
provoquer la transmission d’au moins une
partie de I'entrée audio & un deuxiéme dis-
positif informatique par le biais du module
d’'interface réseau active.

Procédé mis en oeuvre par ordinateur de la reven-
dication 1, dans lequel :
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le premier module comprend un processeur qui
estcommutable entre un état a basse puissance
et un état a haute puissance ; et

le processeur effectue I'opération uniquement
quand il setrouve dans I'état a haute puissance.

Procédé mis en oeuvre par ordinateur de la reven-
dication2,dans lequelI'activation du premier module
comprend la commutation du processeur de I'état a
basse puissance a 'état a haute puissance.

Procédé mis en oeuvre par ordinateur de la reven-
dication 2 ou la revendication 3, comprenanten outre
la désactivation du premier module, la désactivation
du premier module comprenant la commutation du
processeur de I'étape a haute puissance a I'état a
basse puissance.

Procédé mis en oeuvre parordinateur de 'une quel-
conque des revendications 2 a 4, dans lequel le pro-
cesseur comprend un processeur de signal numéri-
gue et/ou un microprocesseur.

Procédé mis en oeuvre par ordinateur de I'une quel-
conque des revendications 1 a 5, dans lequel I'opé-
ration comprend en outre la réception de résultats
de reconnaissance de la parole provenant d'un
deuxiéme dispositif informatique.

Procédé mis en oeuvre par ordinateur de la reven-
dication 6 comprenant en outre :

I'activation d’'un deuxiéme module du premier
dispositif informatique au moins en partie en
fonction de la ou des valeurs, le deuxieme mo-
dule étant configuré pour mettre en oeuvre une
application de reconnaissance de la parole ; et
le traitement des résultats de reconnaissance
de la parole avec I'application de reconnaissan-
cedela

8. Dispositif (200) comprenant :

un premier processeur (106, 108) configuré
pour :

déterminer une ou plusieurs valeurs, la ou
les valeurs comprenant une premiere va-
leur indiquantun niveau d’énergie d'une en-
trée audio et/ou une deuxiéme valeur indi-
quant une probabilité que I'entrée audio
comprenne de la parole ; et

provoquer lactivation d’'un deuxieme pro-
cesseur au moins en partie en fonction de
la oudes valeurs ;

le deuxiéme processeur (110, 112 ; 202) confi-
guré pour effectuer une opération, I'opération
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comprenant les étapes suivantes :

déterminer que I'entrée audio comprend un
mot d’activation et provoquer [l'activation
d’'un module d’interface réseau (206) en ré-
ponse ala détermination que I'entrée audio
comprend un mot d’activation ; et
provoquer la transmission d’au moins une
partie de I'entrée audio 38 un deuxieéme dis-
positif par le biais du module d’interface ré-
seau active.

Dispositif de la revendication 8, dans lequel le pre-
mier processeur comprend un processeur de signal
numeérique et/ou un microprocesseur.

Dispositif de la revendication 8 ou la revendication
9, comprenant en outre un module de mémoire tam-
pon configuré pour stocker I'entrée audio.

Dispositif de 'une quelconque des revendications 8
a 10, comprenant en outre un module d’entrée audio
en communication avec le premier processeur, le
module d’entrée audio étant configuré pour obtenir
'entrée audio.

Dispositif de I'une quelconque des revendications 8
a 11, dans lequel :

la premiére valeur comprend un volume de I'en-
trée audio ;

ladeuxiéme valeurcomprend un premier score ;
et

la détermination que I'entrée audio comprend un mot
d’activation comprend la détermination que I'entrée
audio comprend un motd’activation au moins en par-
tie en fonction de la détermination d’'un deuxiéme
score indiquant une probabilité que I'entrée audio
comprenne un mot d’activation.

Dispositif de la revendication 12, dans lequel le pre-
mier processeur comprend un module de détection
audio et un module de détectionde la parole, etdans
lequelle deuxiéme processeurcomprend un module
de reconnaissance de mot d'activation.

Dispositif de la revendication 12 ou la revendication
13, dans lequel :

le module de détection de la parole est configuré
pour déterminer le premier score en utilisant au
moins un élément parmi un modéle de Markov
caché, un modéle de mélange gaussien, des
énergies dans une pluralité de bandes spectra-
les, ou des rapports signal/bruit dans une plu-
ralité de bandes spectrales ; et

le module de reconnaissance de mot d’activa-
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tion est en outre configuré pour déterminer le
deuxieéme score en utilisant au moins un élé-
ment parmi un module de traitement d’applica-
tion, un modeéle de Markov caché, et un modele
de mélange gaussien.

15. Dispositif de 'une quelconque des revendications

12 a 14, dans lequel le module de reconnaissance
de mot d’activation est configuré :

pour provoquer la désactivation du module de
détection audio au moins en partie en fonction
du premier score ; et

pour provoquer la désactivation du module de
détection de la parole au moins en partie en
fonction du deuxiéme score.
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Pursuant to the duty of disclosure under 37 C.F.R. §§ 1.56, 1.97 and 1.98, the

undersigned requests consideration of this Information Disclosure Statement.

PART I: Compliance with 37 C.F.R. § 1.97

This Information Disclosure Statement has been filed before the mailing of a first Office
Action after the filing of a Request for Continued Examination under 37 C.F.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the

information listed on the attached form PTO-1449 (modified PTO/SB/08). The order of

56756121
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presentation of the references should not be construed as an indication of the importance of the

references.

The undersigned hereby makes the following additional information of record in the

above-identified application.

The undersigned would like to bring to the Examiner’s attention the enclosed search

report or other communication from a corresponding or related International or Foreign National

Application:
Serial No. Date of Mailing | Type(s) of Communication Docket No.
CN 201480013903.1 07-28-2017 Office Action N0484.71090CN00

PART III: Remarks

Documents cited anywhere in the Information Disclosure Statement are enclosed unless
otherwise indicated. It is respectfully requested that:

1. The Examiner consider completely the cited information, along with any other
information, in reaching a determination concerning the patentability of the present claims;

2. The enclosed form PTO-1449 (modified PTO/SB/08) be signed by the Examiner to
evidence that the cited information has been fully considered by the United States Patent and
Trademark Office during the examination of this application;

3. The citations for the information be printed on any patent which issues from this

application.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that a search has been performed, of the extent of any search performed, or that
more relevant information does not exist.

By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, material to

patentability as defined in 37 C.F.R. § 1.56(b).
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By submitting this Information Disclosure Statement, the undersigned makes no
representation that the information cited in the Statement is, or is considered to be, in fact, prior
art as defined by 35 U.S.C. § 102.

Notwithstanding any statements by the undersigned, the Examiner is urged to form his or
her own conclusion regarding the relevance of the cited information.

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in
the fees occasioned by the filing of this Information Disclosure Statement to our Deposit
Account No. 23/2825 under Docket No. N0484.71090USO1 from which the undersigned is

authorized to draw.

Respectfully submitted,

By:  /Thomas S. Chlebeck/
Thomas S. Chlebeck, Reg. No. 70,616
Wolf, Greenfield & Sacks, P.C.
600 Atlantic Avenue
Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000
Docket No.: N0484.71090US01
Date: 2017-10-05
xNDDx
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If a new applicationis being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
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and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
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Abstract of CN105GDS204 (A}

FPower consumption for a compuling device may bé managed by ong or morg
keywords. For exampie, if an audio input obtained by the computing device inciudes a
keyword, a network interface module and/or an application processing moduis of the
computing device may be activated. The audio input may then be transmitted via the
network interface module 10 a remote computing device, such as a spegch recognition
server. Allernately, the computing device may be provided with a spesch recognition
engine configurad {o process the audio input for on-device speech recoghition.
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1ol rb, WA B 108 A FRIK SR M 715 5 A0 2y (B h BRI 3S ) , BTk 4b 38 3%
Aok s — a2 N HAR, DM S AR NS GRS EE. /£ — s i) o, B35 il
FEEL 108 WG & i sh kel (VAD) $oR., R HER AT T & AR N (K 54 =40 5 A e
B A T ATAE TS AN, BNIR 4077 1 1, &80 A 19— > 3% 2 AN W ) (4 &) s
— AN B A S P 1 S N 9B =K s — B AN e 195 A N 195 R LL
s A =l E . AE A S ], BT R AR B 108 SCHE 2R KA. IR X B E
KIGEEEE SRS X aH K. Brif o2 nl g ne M 52585 . LR S0 LA e S b
AU ARSI 7€ 55 4R sty vh, B S A AR L 108 B AT /R A] REEAY (Hidden Markov
Model , IIMM) BX =5 WiiR S 458 (Gaussian Mixture Medel,GMM) 3:A, LLGF Fifa N5 — 1 8k
2N A AT LB, I 3R 75 2 A RGO N T B 2 ey (TG TR B B T e )
BRERBR AR Y . At i AR AT ] ke 658 18 5 2 AR AE T 35 e L .

[0024]  fF ] FRAT—HA, B SR 108 BRI ifiE — 208k B (5 1% K7, HAH X
BT 15 LBRATAE TS AR N P IR R M (A SO T rg“nr ge e nlfaa WLRVE, A A
 BENFERA &G IR ) o an S 80% R B, B84 G SR AR B 108 n] #f e e
AEAET H AN o S8 w1, 201 F 0 BOAS T 2 B L, T A5 & I B 108 7] 58 H At A\
WHES.

[0025]  EF AT B 108 A L6 T iB 3 42 A5 A7 A T T 506 N h 4 i 5 1% 15 3 Th 34
AR 120, W0 RAEF AL T Z A, I8 A D)3 S 120 n] 5 A5 35 Ab FE A B
110 ( 3% &, i K ikl 108 nf B2 5 ES AR EL 110 85 ) « B IEET AT T HM
BN, A DR RS 120 AlAE AR SR DI AE B 108, B #, 3 B AHL 108 Al 4
BALIEB Dh A IR 120, T2 DY B FRRIEL 120 AJ 52 A2 ot G SrabZB b 110 168 & FF
FIE & AR B 108,

[0026]  FEFALFRAESR 110 ATALIR SN, DAE B S P2 G XET. /£ —HLLE
ol eh, 1B AL FR AR B 110 FLFERIAL SR 2%, FTId ol 4b B 25 e B R RS DIE 5 o 1 Q8 77, W a0,
M AR T o RHR 77, 1B S ALTE R 110 RIECE R E A B FE AR G FE AR B ARE & 1R A+
A AAG M T

[0027] BT RE TR G EE— DRSNS RBUNEZ /BB fa RISk, B
AEFRAER 110 REIE ZA/M B R T INES S A 2R M8 TN . S, R ce v
JE“ten”, AETFAFRELL 110 §EWIS M7 i “ ten” AT P 5 A ULH “ten” (fE R
PAiE “Tennessee”. i) i& “ forgotten ", ialiE “stent ” B 5915 “ten bucks” H)—&4 ) MH
P X a4

[0028]  iE P ALFREEHR 110307 BB KT 52 S RIEDEREE T R 5 100 191513
BIRE 5 AP A ORI, B G & & A AT BT S s FE A A s 5 Bl L BAAMRI N
MVE T, LR T th 25, IX—IhEEnT I DL R EEARSLHE & L tE o 2588 L m ENLAT LR
B, UL T oF B 0 N AT o 20 i R,

[0029]  {FM] FIRAE—FEAR, 5 F AL IR 110 Y nlafi5g — AN B8 & (5 1 AK T, TR,
RET R F LR AP TEST P RIRTREE . SR 20H 2 B, A G AFR R 110 A6
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TR FARAET B o R, WR 5 B A W R BME, 4G & L IRAEEL 110 nT A i 5
W KRBT,

[0030] IEHALIEEIEL 110 AR X T XREEF R TAAAE TIES DA E AL D& HE
i 1200 AR CEETAF/E T IBE I HiZ o /2 Mefis 7=, A4 ThR & A He 120 7] 5 A
N AL FR AR 112 FT 245 O p b 206 (T%&, 3 AL FRASER 110 n) B3 i s Hof s b i
{5) -« IR FH N PAAF/EREE T (BH RBEFENRIET ), AR EEE S 120 A7 {5
FI B FAb A 110 ANES A MBI EL 108, B, G AL FRFLEL 110 nliG oL X B Dh R
HASHL 120, T &ThEEFERIH 120 7] #5002 /0 F R A A FR A H 112 RTRd 45 32 M As B 206,
WREEANES AL IR 110 S S A HL 108, 7E—Lesejff) b, RAG7E1E S A IR i b
110 A FEE P i 7 85 KRBT INESE M, A2k Fix et jg AN / a5 i .

[0031]  RZAHAbFREASER 112 A6 56 B S HE 1S 2 W3] B2 AT 19 AL 2 25, BTk i & 1R 7l B
HEHAE ThREHEF RGN B RO B IR AR H AT LA n] RE RS 2215 & 1R A1
FOAEAT B2 A, 18 i 5 5 A - v SR A L 2 R A QPR Ao B A Bl AT Se At 2 . B R ] R A
WAL E R B SRS U (2, 508 SR 4E ), AT M s AL i B e FE 1F ST AE B i
5T ARS8

[0032]  7FE—Lseits|dr, B A A FRAS B 112 4045 ¥ A M AL 58 8%, B T S5l 8 35 U B R A .
LEHAWSERE Y] b, B AL AEL 112 BL4% 8 FH AL 38 3%, Brid i ab 28 28 1 T SE M FH B 45 2
RS 100 (152 B R IAREE, 1 b 2 Brs a2 1ot 202, 05 18 T S0#H
— Bk,

[0033] &g 422 AT 206 AE 4 RS Al id It — D 2 A 2k a o g M 4 B b ig Rz . o T
2 JE s MES FE S 206 P R N 250 10 % BT i RS2 PAREEL 104 (19 B3 s N\ 1 4
B SAEE L G WNE S I AR S 2% . JmFE A0S B IR AE B (B, B AR SR A
R A B B ) R[] B RE N 25 B2 LA B 206 (K115 25 B, TS M 4582 1 Ak 206 A1 B2
WCHR TR S 25 PR LS R F AL BB AR 112 DU ALEE ., T SCAHRS T 1 2 3 — 2 iR W 4 e 11
Ht 206,

[0034] FEANMEBEARAFFEFOEOL T, RS 7 R4 100 WAL a] 4T 4H A BB B i
BHo FIRT{THIEL A ThRERI AT S EC R 2 s, s 5 AR S 5. a0 ERrA, {1247 8L
B A AR HR ] Se I E— a2 N R R P — AN B2 8 AR AL R Sg b, Bk SR B —
MR EAN EHETE S AR AN T AR BB . — A MR n) SeEE B i
G E A AR AL IR BT 202 SEREIGE A b, R SO TR 2 B iA . A, — B
AT N Ih LR RE 100 F AN .

[0035] ER/EELEIE 2, ;m 7 H AP AR REEF RS0 100 B P IFR2EE 2000 A
A B 200 @5 AL IR 90T 202 s AEBRRS U EAL AT AR SN 28 204 s EEFE DA 206 ;710
| B ShRER TR G 100 5 DL 3 A% AL 208, eI 12 AT {8 Bh s {5 5 2 iy B
{5. A FEE3E B 200 thaT A58 IR 218, Brid s n] D A P 1459 2% B 200 1 8% Rl (4t
FL D, i AL 38 55T 202 s JEBRRT TH AL S IR IR BN 245 204 ;52 LTS 206 s & 1 By
RN ThFE TR RS 100 LU & AN HL 208,

[0036]  AbFE 5T 202 Al ELHE— B £ A4 I8 A RO R 2%, BT R TR AL IR 2% T B ok S AF 0 2R
210 K[ELEAS , LLSLREAZ G T Foh 0 B AP AR BRI, et A P 1T B 212, B R4 214 LA
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FE BRI AR 216, AN IRHIT 202 0 P] 5N EREIEF RS 100 1015, JF H Al E S rE
A SEIA Dh R IR F R 40 100 TR B, IR, &b 38 %5 5T 202 A Tic & RS mE A fa] sk i
ATCAT AR B AT A LR 106 35 S i I HL 108 5 S AL FRAEEL 110 s N AT ALFR B H 112
DA R hEe P IR 120, HhAh, £LFR 9T 202 A AC B RsE s B L1 130G 3% W R 41,
PSS E 200 7T H A B ik Re

[0037]  fFAE%% 210 @ F {345 RAMLROM fH / SR AL fth FRL s AEBEM vHE L Pl A7 i B4 . 1]
FHEE S 212 AT BoRMEIIM iS4 E 200 (@ R8s (R REFME 0. 7
PO 21287 Fe BoRAAIEALEBA P AR E (Rad) A PN, W A Ar.
GRAR B NEEAT S, WA R B R 212 2 ERA S 0 n] R AL R BEAL 2 R s il
NFEE A ZY 100 [EfER / s P HE 2 E 200 LRI ERIE. T SCHAHXS T 5
#H— BRI PO H] . FE25 210 I BAMTAEEEIE RS 214, Frik i (E R g duit
FALFE TR A, B HAL R s T 202 HAEH P FR S E 200 1 — & BRI . [Tk
210 387 S FEALFR 154, B A AL FRAE S 112 F / B AL I8 #55T 202 PAT R S HLFE
&%, DAE SLRG 5 & 130 R BT 216 19— DB 2 AL kity] . a0 BRrIA, & & 1 50 n A A
216 AJ VI Al A# A5 U 45 S AR B2 AT iE Wy 5 R AT I SR A L R R A ER N A T O
ok nl A RS G T A4S R AN T . £E— S sSE i) b, £7 i 8% 210 38 n[ A& m]
HHALFR %57 202 SEREM (13083 R A5 (RRH ).

[0038]  AEMERT T HALAT L RSN 8% 204 Al AL RE AT AN 19 T H R A7 5 8% . 7E
— B a5 o, AR S AL SRR BB B 204 fFAE— N ER B SR T AL (8], i
AR FALRISRAR A A ), Hdh D) 18 F R 4 100 DG 35 4066 N\ 5 Bk X 8 7 # AU A t
o AEBERT TFEALAT IR G AR IR AN 3% 204 I A] (7 fiE— B 2 D A A AVRN / BiE SR A,
MTFsLM A 5725 E 200 R E ERESFIHAEES . KX TIiE S AR R ALY
HAAF Sn] WL 2012 4F 8 H 16 H 222 AR A “ A a0 5 4 AL 42 B (DISCRIMINATIVE
LANGUAGE MODEL PRUNING) £ [E &F)HiE S 13/587,799, LI 2012 4 8 A 22 HIRAZHI4R
RSy T B AR AR AR I 4% (UNSUPERVISED ACOUSTIC MODEL TRAINING) ” (4935 [H £ F Hif
5 13/592, 157, IXFDHIENAH WA A G A7 IFA AL H,

[0039] A&z I kEEL 206 RGO TS 2R B 200 FEIER— A BRE AN, kKL 410,
HEAE T SCHT T 4AL 18] 4B AN 4C #— B itid . ALFE ¥ T 202 FIshREFBF R 58 100
A 2R AR T A B R ARG D, AriR i f2 vk 5 28 B AR n) Wik K 4% 410 34T
15, W E S AR 8% 420, 1R sCthadk—20 i8R . A8 —Le szl fd) b, W42 LR B 206 43,
FLTCLE P 4832 11, FriR 28 48 4% 1 1B L — DB 2 NN A i 25 E 200 HROHE
¥z,

[0040]  fF—UYLSEiE o, WL HE TR 206 45 3k FRMEHL RS ). aR4ds DR 206 46T
15 FEK “ ARHIR 7 IR, & A 52 PR Hi Hh 1% 32 B s AN E B B M 48 B 157 R e, S . fi—
SespEf h, K254 AR B 206 BRIAAL T2 AR, IF AR Tk AR | T R S 100 (19
15 S -ABR R Hl. k4L LR 206 40T 8 ARIRZSES, ‘&l A A K s i3 31 W 45 5
RS, KB 48 42 A H 206 {13 H ) tHF 26 E 200 RN S A4 N AR BT FE 1T 5 23
BA/ BAGERE TS E (0, S U IRSS 2% 420) 1RIACSKBE TR IA L W S 45 L Bk
HiERES.
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00411  fE— ek (UARPR B TESL 6 b, R T Sh R TR 7 R 40 100 52 75 e A\ 15 i
BT, P& 1R 206 AT 4E G A . THEREE R4 100 ] 54800 N2 i e 4 3
M 206 MAAGEERFRTHET 28 (GEUEE IR AIIRS 3% 120) o (LikHh, 28 5 S5 2000
TG N AL B F R HE S 28T, R E T RS 100 nl 3R K w2 v H % E rntk g
FHIHR A WA R T H2ULEIk FLE FE v 3T 2 B iU a4, W R T 8152 1 MIRISIH 2 REE K
FEE W SN G Bt T A FE &0 ), 3% s TR B A RIR T 0 55 A g
N, EERF R 100 . J5n]Ig 8 F A28 52 DA EL 206 122

[0042] 54 A ASHL 208 AT 4S5 35 0 25 B, W 0 22 5a KB ZE v RUREZ) , A A 43 U
M A BT 0 o 22 5 JRUBRZZ vi AN B nl SE it DR 58 1A 22 5 B 22 e JGE 7] [ 471 o £E— LS
b, B A AR 208 BRCE MOE Hs S AR (2 Dh 2+ 540 100 AT R, Kik
W ESCAHAT TR BrigiR . AR 208 i T HEIUR [ IR EF R4 100 (11454,
DLV B TERIS B MR FRE (i Wi S0 2 O 32 ) o S A 208 ] (8%
BN AR —ECE AN TR S BURALE RS (MEMS) , HonKg /S R e el (S 5, DUE
DS H 7 R4 100 278, 3 S AN BB 208 I8 0] AL A JUK 3% 37 2% DL BT 75 1 Lt
AL 5B .

[0043] FP - HEEE 200 AICA —ANEE N S /MRRINE B o W0tk 8 Es A B A% 1%
wr BRI E . B 2 PP RN BN S, DL A A TR, /A —
e 5 o, S AN S B nI R SR IR A BA R A T R0 Bl ¢ it
FTHEEF BT £ 4100, DA 50 E 200 SRS 1 R4 100 (— P a2 A5t
A 3 I A% H o £E—s2iats) b, 545 A 2% B O RS C B RAS WU EAICE ez 8 g .
TEI A% E 2R A I BN 1 6 /K AN 2 BB, T FRARHEL 120 4 7] 78 2 R 4% 42 O kbl 206,
AR o 25—, S AR B AR E G m s IR A gE MBI TREE .
ERbSEiEE R, R ARG IRE BN A5 H P &2 E 200 AHSCEWA F 04 T ST,
S5 CRHL 206 4 Al 4% e o 5T G 28 B R HE S IR B R A 0 3 25 Bl W, 2002 4E 1
H 30 HEEZZIMAR AU« H 3B 5 A R Gu Ml /7% (AUTOMATIC SPEECH RECOGNITION SYSTEM
AND METHO®) ” [ 3£ [E & | H i 5 10/058, 730, iZ HiE /L 2003 4= 7 H 31 HEAHF AEE
LHAHT 2003/0144844, LA FWE LA LI M R0 R . KX THEGIEZ IR
Re 77— B 5 BRI 2012 4F 12 H 4 HARAG (055 R AT 9 3R 20 SR 0 28k 2 18 3
52 #E04E4E (USING A PHYSTCAL PHENOMENON DETECTOR TO CONTROL OPERATION OF A
SPEECH RECOGNITION ENGINE) ” 3 E £ F'5 8, 326, 636. iZ LR M AFHHNELIA LG H
175 SRIFFEAA

[0044]  WIROL AN E, K@ H PSS, 0, Rbn. 88 fadiF /gt
fH% . A, nTERI 2R R W0, BORE AR LS. E—DMEESERIh, P E
e H 200 AlEEE— P E S AN AR, R EORCR A S HER (B, Wit L AFE S ) 36
MBI (it RoR A ) BEIOET S R . AR 12 B OO ARSI
A1, FFHEFAAR P — LML IA, HARAEE 2 R, DUBE G ) AR B R,
[0045]  HEYE 218 R A Pt 528 E 200 RUS SR G F3 . FUR 218 R E Lk BfE
U YR, i, — kP n] e e sl B d gl s B R B AT 2R TR, v, TIC BOREN SR
FE R AR (AC) HLYE . AE—LBSTi | rh, rayR 218 B 1L Al L i) D3R 7K P44 % B o R 5 7
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F F46 100 (B, Fo A2 B A 4 A0 BT 8L HTR 218 R AR ANIEESE ) o (E— st Gf
RS HT IR R DR KO, RS E A RS 100 mFEE S A H—1 82
AR B, G P SRS E 200 FENIEEET, BRA ShERE TR R 48 100 1] 5 4% 4%
M 206 FFik HAT 8 APIRAS. R 525 8 200 {5 Ak i 77, WA T ZE B
R4 100 AEPEVEHD S A A T 4 B 1 AsE R 206, a0 BRI

[0046]  ERAEFERIFE 3, 7m T Ui BHPEBIATIET 300, Ho b ThRE 1 - R 9t 100 BB n] 4
PR LS A DAL B AN o UL P BIAT FE T 300 TP RS ST fkEE eI AR K& AL
HFRAND / SR AFERT, B AT FE T 300 {RFB LR / sk HEFEAI T .

[0047] UL EAPEBIITAEF 300 nf 7EHE 302 ZbA 46, PR, FAAH N A 208 15 W5 AN o
{EHE 304 &b, 35 5% A 208 AIFZUCE 4R N « £EAE 306 &b, B2 2 A% A\ n] 410 7 3
AR T 104 . (EHE 308 4L, S A HEL 106 763 & S5\ 1 5 87K 142 757 /2
Fe P RME ( LASAT 3R, 35 S N\ 1 RE 27K 7 25 20 4 75 6 B (2L 2 i v A 6 2 RE =K
Ve ) - R &S N 582K T I ANE B BEE K VB, IALEAHE 310 F1, FH A5 AL
He 208 AT 4k L s I B AN, B AR 5 — ¥ S AL

[0048] R [A] FIAE 308, WIS &5 SR A B 106 65T &AM 1B & 7K i 2 B, B4 7E
fIE 312 4b, D FRAEHL 120 7] jg AT S SR HL 108 ( BE , S AR IR E 106 7] ELEE S
FIE SRS 108, I HAEHE T RAHE J, ThEEIMALEL 120 A £ ) o (E4E 314 &b, 5
Fra I BT 108 AT 5T 15 B AL TR ATAE T I RIS i Asm A, K& an BT 1 prig
A WHEF RN 108 T BT AT T (BMAFREA/T ) THsA D, WA TAE
316 &b, DEE IR 120 nJ4E ANE SR IIARER 108, (EHE 310 wh, 7% A 208 FE f5
AT Ak Sl W I AR, LR IR B —F s N k.

[0049] R[] EIHE 314, 01 FE A6 I A HL 108 #5E &5 As N S5 . IBATEHE 318 4k, 2y
REATRMEIHL 120 7] 5 AE S ALFREALEL 110, 0 FRd, /EAE 320 &b, 1B 4L2R EiH 110 7]
ST MR T & ATAE T ESE P UGS A ER L 110 67T Ml F AT/ T i8S (5]
BEATAE T B ), IR AAEHE 322 4b, & FHALFEFEEL 110 nl TR . S-SR ER 108 t 7]
TEAE 316 AbE i A o £EHE 310 P, & AT N 25 B 208 [l 5 T gk 28 s il 3 A0 N, B & 420403
2 = O S NI

[0050] R[] BHE 320, 20 AT — BeSL A b, 5 S AL AR R 110 B @il 7 A /8 TiE &
WL AR AR P 401, 7EHE 324 o, G P AR FR AT EL 110 (T a0 52 B 75 & 5 5% A P Aok
CBlan, P e A U R 7 ), KR SR 1 Rrigid . RiEs A S/
FHORIL, R AEAE 322 &b, G AL IRAEEL 110 n] 4442 . &SR A 108 thn] /E4E 316 4k
WAEF o FEHE 310 th, 35 FGa AN E 208 [f Jo AT 4k 22 i S5 S N, BB 12003 5y — o it
ARk WG H S w H A S A UL ERPERIAT FLIT 300 nTBEAT 2I4E 326. 7 H AhsE
JREM L HE 324 AT # & 25, JF LW T8 55 LIRS 110 f 5 MafR 242 7E T35 b, ATt
TAATHET 300 ] B2 AE 320 34T EI4HE 326,

[0051]  7EHE 326 Ab, ThE A FRALHL 120 7] g AR A AL H 112, Brid R ] ab 2R ke m] se
Ml 2 BroR (038 35 iR BN TR 216, £FHE 328 4b, Th 44 FR R HL 120 AT i3 F A 45 422 11 6
Hr 206, k255 CUEEEL 206 4% )5 F 2 )5, 16 L BT 8 2822 st 104 12 S04 N\ ] 48 FH kA 2%
F S 206 30 i R AT A . (£ —BSSTRE) b, M RIEE 4 L EER 206 yEEIRT, B 5 3R 15
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4 AT N B SR N A 208 B PR (LRI B A AL FRASHL 112 R / Bl 4542 B35 206, DA
AT BaFE vt 525 B . JRm, 78 oAt SCe ) vh , 7R85 & A0 N B2 1L 3 kJ4e 322 T A B 206
DA 2% 410 (L4 B m AR TS5 B 2 BT, WS R A 108 B T AL FEAIEL 110 LA 22
FHAL IR HE 112 GO T — A BA FB 254 BT ad & Ahm N\ 3 4T b FE .

[0052] 7R A~ —LEesTifE gl b, SR 1 R4 100 56, H I 2050 B iR E e
PEFAFAE T3 — &A% N T 08 A, DUE A& 5RE 5 13 Sdm AN T30 . i Smfe vk 54
B ARG T (I, B R g% s 206 B RIFE A6, T8 A M2 42
gL 206 DL SR8 I8+ 5% 100 f— D EE IS BEEnT #57 H

[0053] HHTIEER RS 100 (97T 240 nl 4 Bot 2652 iy AEAE s o e , DI, 7E 6
U A5 AT R 300 IR AT AR BAR 25 . fE— S dE 00 N, hR IR+ R4 100 (K4 E i n
PRALURIR”, Ml F B — A B 2L FR S F . B, 7EAHE 314 &b, @B B 108
AR AR M B B AT AEE . B 7EHE 320 4b, i AL R EL 110 nHE R ML 5 1 A S M i
7, BRAEAE 324 4b, $E iR HLEAE G S E T A/ . ThRETE 7 R 5 100 OS2 17 (19 3 18G5
{EANZE CEGAIE n] & R A SRR A iR . AR SCHRRIR T F1 & R BRIE I P15 451, 10 Hfth 54
(4 5 3 7 R A2 PTBE o 20 ERTIR, 7EHE 314 Ab, 1535+ I RS R] 80 52 1535 f2 76 T S\
v SR, WET AL IR A 110 BT AT A AL FR AR 0 mr T LR e RS U ASEEL 108 BE A A LI
VG T B A A E SER b R SO AT . (R, 1 AL SRR 110 T HE S5 R R
He 108 £ = A T 8 2 8 S AT AE T 2 Ai N 10 2 BUSEL, DAME s/ iRk - IR A, 0
R FREAEE (FUNE IR A IRSS 3 4120) B&E S RAREST, BB AR A B g s
B AT B T e A R B TEE 2 B 200, B H AL IR 110 AT RE &R
AFAEMLE 5, (AL, T s e liE 7 A /E T s & AL FR AR B 110 197380 (B0 7] LA
=, WS A R . Heah, AT AT $2 0, MmifE 15 ) Al R i — AN B o B
i AV A R, J R SCHR T 5 3 — PR,

[0054]  FEHABIEOLT . AP B AT R 1L “UR R 7, MM TR EF B R Gt 100 FIEAH S
A/ S 28 4 DR H 206 AS#% 8 L, BME A P g vl e i =& andt . B2, 7EAE 314
b, VEE RTINS 108 AT E R MU B AT AL i, BB AEAE 320 &b, 5 AL FRAEE 110 TS
PR E B AN S ML T, BUAEAE 324 &b, # R HUE B IESE AR T . AT BIRIRHRM
Al BETE, DR RS0 100 7] 58 BHBEAC B (E 950 70, 7E4IE 314,320 AT / B 324 1, FE{I%
W BET RSB WE RS PK, B 2R — I E MR IE, tn EArik. — B3k
=N RW, BE ] AT — DA, s & nI R . thAh, nrA w2 (5 T P $2
M1, (13 17 Al PR — A BB A3 B AR DR A IR, 20 SCH A T8 5 #E— A REA .

[0055]  FE—LLsjids) o, TN SR AE 314,320 B 324 P EE—HEAL IR 5 2 45 R, IE 4 JFAE
Fir A JA F R e A ., o SR B 7 /2 AE 320 &b SR 4 1 5 L T84 1B 7 b PR AR B
110 A ZEHE 322 Ab w45 AT, A8 SR I B 108 Al & FF i3 AT, dbslh, fE—Lbse s b, n]
Bt HUofE . 7F— sz e o, 7EAE 314 B 320 Abi E BME MBS R iE— R 2
MO HE Mkt . 1 tn, TR AEHE 320 4b, & FALFRAIEL 110 dE5 & & Hh b e e i 7 7 /£ T s
o, B AU PRI AT RE S 300 ] B $Ek BIFE 326

(00561  Me4h, /E—LbsiE b, A i 525 B 200 Al 45w A B A H AL FE B T 202 BT
F g e WA 5%, T Ib 3 B EAE S IR B DR A n gEC Atk ma R B S
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ARFRAEEHL 110 6558 P O U0 M e 57, 4 5550 202 AT H S ) shiE S R 5 51 EE sk B
B

00571  FAESH P 4. 4B FIFE AC, WA PEIREE 400 SR T 45 11 B S AR 55 1R
9 P A . FREE 400 RIELE AP 401 580 ERPIRM A P i S B 200 48 410 1 TR ) R
5525 420 A BRI AT 4 430

[0058] X% 410 A] LA ARy £ M4 ek M4 B 20 5 . b4, 4% 410 A LA A
(38 5 I =3 B N I 1 5 BN = 4 5 2 SN B ==Y L5 2O & - S ) = = 2 s e e B L R B A E o3
AN T EEEN 1 B R G5 R 35 A {1 ] S A 248 70 [ e 3 A 4% B3R 4T 015 10 iR 3% &, I HLIA
I, o FRATEA SO SETRE LA

[0059]1 & IR HIHESS 2% 420 W ] PAAE SEMS T (4% 410 4TS B4R SR8 8 . [F
— L S 5, 1S IR IR S AR 420 HESERECA — B E DRSS T E A EL (H s e Ty
RAETTREM . 15 & IR A ARSS28 420 MTRERE WS 1AL 2% 410 MM 1525 E 200 205 S8k
Ao HF SN AT 2 fh 7 U T AL, B e T8 &R Bk 55 28 420 s iy . A8 —u
SR, 5B TR AR 5588 420 IR UREACE 200 2000 E BN 5 DA ARG TAF
LB CHAIGn, w108 25 a5 e ie =2 (1 DA RUAR LR 3L ), OF HAG s BB H Pt R B
200. BT IHBIIR S5 2% 420 3£ A] A B RAE AT O 18 A B AR 55 7 U H e i 5 14 A
F1401.

[0060]  EZIH AR 55 2% 420 Al LbIE M FEEE 200 fRIL RS SR N, DIAR a8 St
A kiR a g g, B, AR AT B85 AT A RARE R A E N O k&1 oK 45
SRRCCARRE B B E A TE S IR B A E S . B R AMARSS 2§ 420 nlaE it 4%
410 FiEF RS REMBIH P HEEE 2000 X T2 ARE S HHNFH#H— S ER]
WT 20124 2 A 14 HAAA I ARBCA “ T R824 ENIEE E S 1A &2 49 (Hosted voice
recognition system for wireless devices) "fSEE L F|'S 8, 117, 268, 1ZE R AHA
ZLAA I IFAAR S,

[0061] & INBIIRS 2% 420 n] S5ERPIAT 8% 430 AHBE FE M /5. BURPIAT 25 430 Al =g
BOALL R AL IR A) 25 B8 2%, A/ 3B 5 WU AR 55 2% 420 n] A7 BUAOAE 7 Hofih 2
R FEBE RS T S AL AT ARG AR o /E AR B AR AT kS AE S LT, 2UE 7 683% 430
AT PLE AR VRN 5 A oNEBES 0 X 19 B ANAF AR B . bdh, /1 — S s o] o, B 7 A7
A 430 S T AR I AR B AR SS .

[0062]  HHEFT F8% 430 MO — DS DMl TR, 7E— L s o, e TR A &
TR 401, /e A sz i) o, F2URB A5 S 200 62 A Sl T S 2
Jii s W TR AR 55 2% Pl 3 S N 5 B0 B AF 2% 430 H A7 il 1Y M AR T AR U AH B R
W R SN L SR T OB R, 20 S IR A R 55 2 420 RS R S TR A D fR i 3 A
PO EEEE 200, T &M HE AR 200 AT 3R G U AR S5 25 420 40 28 0 H At & S
Ao

[0063] HPRE(Fa 4308 BEHTESHANK —DNR A A5/ /8l S, 1X
BoE A T bR AR R, DA B AR, BRI SR TR 40 SR THAP T ERE
200 A1/ 3G U AR 55 8% 420 S2 R S IR B8 A ek E n] B HAhdr e ik, X T
15 MR B S AR HAB A B AT L 2012 A5 8 A 16 HR bR A < H) 9 015 5 1AL
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CN 105009204 A iH HH ':Fg 11/18 51

{485 (DISCRIMINATIVE LANGUAGE MODEL PRUNING) ” [1ZEE £H4|H1iE 5 13/587, 799, PA &
2012 4F 8 H 22 HEEAZMIPR BN “ T B AP A AL 25 (UNSUPERVISED ACOUSTIC MODEL
TRAINING) ” [ZEE L H|HiE 5 13/592, 157, XFAHIERK A FH A BFarA s H i aQ
I N

[0064]  HHEFATEE 430 BN B A B, ZEEE TR T E T IR A IR S5 28 420 $R Y & Aid
NP AT . 18 & IR ARS8 420 m] i & AR N PR S I0E S, B AE S aEm
), Jf HLALFE 27 UL B EE B A7 28 430 TP manEbE . 5 & IR AR 55 5% 420 B S5 n) W
IE A% 410 JEA40 B N AR 09 A e IR R SR AL BRI P USRS B 2000 BB 478 430
e n A B AR

00651 I5AIHE, IR 2 LA B # AT E0, m HIRES 400 (195257 ) BLEE n] A 45 & 3%
Ho DL, HE LT AR . 2B A AL 400 R FURi 4. B, i & IR 5 R 55
2% 420 AT RINA BRI RS S F I B, BE N DL R SE IR A SC TR THRERY 2 AN R AR
55 8% AN I EE S E 200 n] A E S I BIIRSS 28 420 (9 — SO A 18 T LA ZhAE .
[0066] 4k, BiyE R, /£ =SSt b, AJ 7 i FEEE 200 F1 / BE TFIR IIR 55 28 420 7]
HH L AEFE BV SE IR B () — D B2 A B AIWLHAT . BB R R E B — P 2 A puk
e E AR T BRI A R n B R B R R B A IF A E . FEET
SRRSO S RS B TR R EN— DS 58 B nl e da i AT iR oh 32
EHEAS RS 100,

[0067]  EHAASE R 4A, n 7 Al aUl e g 7 (0 BB PEEE(E . T 401 A] §8 U 4 i i
502, A1/ HEEEEE 200 ARG ATEEEE A E S M EAEA (1), 3 B 6 e e fig 5 4102 47
E£TFIESE ), A EcAH T E 3 Frigid. S8t NE B a5 i, m
N T 58 v o S M R o, B AR TR R 112 FTAT S B 200 AR £8 4 O gL 206 A)
A (3), H H s A it B4s 410 A5 20E SR 5 AR5 28 420 (4) o EH IR %S 7%
420 7] f A MR 77 AE T & AR (), FEH AT I S 410 i AEEI T P E
200 (6) .

[0068]  HAEFIIE 4B, 0w T HEARCK B AE & A R 55 28 420 (R g 7R af A, 2 T HE 2
B 200 n]ARaR IR FH A (7)), BT IA & S N e SR 1 208 5 IR AR 55 28 420 LA T 4
o a0, 3RAFH T A AN TS B R IR A0 404, AT G IR IR 5598 420 4bFE. B3R
F, AR 00 BRI n R e IR IR 5% B8 420 B R IE S (B, A T E N AL
FEE 112 $ATHIF S L FAEBOGHE N A ) . FI /7 iFE 2 F 200 @t M4 410 B &0
i NAL S BRE & IR AR 5588 420 (8) o Tk b, N5 A8 A E 75 TR &5 R AYIE 35 IR 50 R 4R il
FE] B OLEE B 1A IR 55 28 420, (R, 1B & IR AR 55 2% 420 m) 4 pgd 3L, ATk 45 R Bk
FF R T4k FRASHL 112 S a0 18 35 U A B2 . 18 & I IR S5 28 420 A3 S5 AT s6 N\ TR S
T (9), F HHIAERE SRS R (10). B, &5 5as R E S A E
F S 10 2 KR BEAC R M R, DT AT HLAR SRR (0 &5 S IX 0B U £ SR ) i R &%
410 MIE TN AR5 28 420 A5 B P iH LT 200 (11) o« MR THRILRILE R, B2 AT AL FEAS
He 112 af{E LA E R (B, @i CARNE ) LA (B, @i bR E
200 (IR 48 ) REIGR (12),

(00691 IRAESHE 4C, A1 iHHE 2T 200 nl 4k 42371535 8% N (13) , Frids 35 5% N5 st
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