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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 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, -H-5ing the at 

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

assist in detecting ,,vhether the acoustic input includes a voice command, ,,vherein the at least 

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. 

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 
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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 at least one of a vehicle, a home or a place of work of the user of the mobile device. 

9. (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 
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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. 

1 1 .  (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. 
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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. 

1 8 .  (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, -H-5ing the at 

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

assist in detecting ,,vhether the acoustic input includes a voice command, ,,vherein 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 

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. 

20. (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 

at least one processor configured to: 

51 24479.2 

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, -use the at least one contextual cue comprising information other than content 

of the acoustic input to assist in detecting ,,vhether the acoustic input includes a voice 

command, ,,vherein the at least one contedual 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. 
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Application No.: 13/795,933 7 Docket No.: N0484.71090US01 
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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. 
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Application No.: 13/795,933 8 Docket No.: N0484.71090US01 
After Final Office Action of November 25, 2016 

Assignee's representative then explained that Oh' s  check for touch/button input at S 109 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 

command is inputted, as FIG. 5 clearly shows. The purpose of S 109 is to allow the controller 1 80 of 

Oh to perform other functions-even when no voice command is inputted- by performing the 

function selected by the touch/button input at S 109. The Examiner appeared to appreciate that a 

touch/button input that occurs only if a voice command is not 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 1 1 , 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. 2010/00097 19) 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 
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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- 1 8  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. N0484.7 1090US01 from 

which the undersigned is authorized to draw. 

Dated: 2017-03-27 
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Respectfully submitted, 

By /Thomas S .  Chlebeck/ 
Thomas S .  Chlebeck 
Registration No. :  70,616 
WOLF, GREENFIELD & SACKS, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
617 .646.8000 
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□ EXAMI NATION FEE 
(37 CFR 1 . 1 6(0), (p) , or (q)) N/A N/A N/A 

TOTAL CLAIMS * 
(37 CFR 1 . 1 6(i)) minus 20 = X $ = 

INDEPENDENT CLAIMS * 
(37 CFR 1 . 1 6(h)) minus 3 = X $ = 

If the specification and drawings exceed 1 00 sheets 

□APPLICATION SIZE FEE 
of paper, the application size fee due is $310  ($1 55 
for small entity) for each additional 50 sheets or (37 CFR 1 . 1 6(s)) fraction thereof. See 35 U.S.C. 41 (a)(1 )(G) and 37 
CFR 1 . 1 6(s). 

□ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1 . 1 6(j)) 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED - PART I I  

(Column 1 )  (Column 2) (Column 3) 

CLAIMS H IGH EST 

03/27/201 7 REMAI N I NG NUMBER PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) f-- AFTER PREVIOUSLY z AM ENDMENT PAI D FOR w Total (37 CFR � 1 .1 6(i\\ • 1 9  Minus ** 20 = 0 X $80 = 0 
0 Independent z * 3 Minus ***3 = 0 X $420 = 0 w (37 CFR 1 . 16(hll 

� D Appl ication Size Fee (37 CFR 1 . 1 6(s)) 
<( 

□ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 . 1 6(j)) 

TOTAL ADD'L FEE 0 

(Column 1 )  (Column 2) (Column 3) 

CLAIMS H IGH EST 
REMAI N ING NUMBER PRESENT EXTRA RATE ($) ADDITIONAL FEE ($) AFTER PREVIOUSLY 

f-- AM ENDMENT PAI D FOR 
z Total (37 CFR * Minus ** = X $ = w 1 .1 6(i)) 

� Independent * Minus *** = X $ = 0 (37 CFR 1 . 1 6(h)) 

z D Appl ication Size Fee (37 CFR 1 . 1 6(s)) w 
� □ FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1 . 1 6(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. L IE  
** If the "Highest Number Previously Paid For" I N  THIS SPACE is less than 20, enter "20". DELEACHES YOUNG 
*** I f  the "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 . 1 6 . The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to 
process) an application . Confidentiality is governed by 35 U .S .C .  1 22 and 37 CFR 1 . 1 4 .  This collection is estimated to take 1 2  min utes to complete, including gathering, 
preparing, and submitting the completed appl ication form to the US PTO. 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 1 450, Alexandria, VA 223 1 3-1 450. DO NOT SEND FEES OR COMPLETED FORMS TO TH IS  
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1 450, Alexandria, VA 22313-1 450. 

If you need assistance in completing the form, call 1 -800-PTO-9199 and select option 2. 
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PTO/SB/1 7 (03-1 3) 
Approved for use through 04/30/201 7. 0MB 0651 -0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 995 no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

Complete if known 

FEE TRANSM ITTAL 
Application Number 1 3/795,933-Conf. #2321 
Filing Date March 1 2, 20 1 3  □ Applicant asserts small entity status. See 37 CFR 1 .27 . First Named Inventor Will iam F. Ganong, I l l  □ Applicant certifies micro entity status. See 37 CFR 1 .29. Examiner Name H. C. Ho 

Form PTO/SB/1 5A or B or equivalent must either be enclosed 
or have been submitted previously. Art Unit 2644 

TOTAL AMOUNT OF PAYMENT I ($) 2 , 1 00.00 Practitioner Docket No. N0484.71 090US01 

METHOD OF PAYM ENT (check a l l  that apply) 

O check 0credit Card D Money Order □ None D Other (please identify): 

D Deposit Account Deposit Account Number: 23/2825 Deposit Account Name: Wolf, Greenfield & Sacks, P .C.  

For the  above-identified deposit account, the Director i s  hereby authorized to  (check all that apply): 
D Charge fee(s) indicated below D Charge fee(s) ind icated below, except for the filing fee 

0 Charge any additional fee(s) or underpayment of 
fee(s) under 37 CFR 1 . 1 6  and 1 . 1 7  

0 Credit any overpayment of fee(s) 

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 PT0-2038. 
FEE CALCULATION 

1 .  BASIC FILING, SEARCH, AND EXAMINATION FEES (U = undiscounted fee; S = small entity fee; M = micro entity fee) 
FI LING FEES SEARCH FEES EXAM INATION FEES 

Agglication Time !!...ill §.ffi .M..ffi !!...ill §.ffi .M..ffi !!...ill §.ffi .M..ffi Fees Paid {ilil 
Util ity 280 1 40' 70 600 300 1 50 720 360 1 80 
Design 1 80 90 45 1 20 60 30 460 230 1 1 5  
Plant 1 80 90 45 380 1 90 95 580 290 1 45 
Reissue 280 1 40 70 600 300 1 50 2,1 60 1 ,080 540 
Provisional 260 1 30 65 0 0 0 0 0 0 

• The $ 140 small entity status fil ing 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 Descri1;1tion Undiscounted Fee {iii} Small Entitl£ Fee {iii} Micro Entitl£ Fee {iii} 
Each claim over 20 (including Reissues) 80 40 20 
Each independent claim over 3 (including Reissues) 420 21 0 1 05 
Multiple dependent claims 780 390 1 95 

Total Claims Extra Claims � Fee Paid {iii} Multigle Degendent Claims 
- or H P = X = � Fee Paid {iii} 

H P = highest number of total claims paid for, if greater than 20. 
lndeg. Claims Extra Claims � Fee Paid {iii} 

- or H P = X = 
H P = highest number of independent claims paid for, if greater than 3 .  

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 1 00 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 . 1 6(s). 

Total Sheets Extra Sheets Number of each additional 50 or fraction thereof � Fee Paid {ilil 
- 1 00 = /50 = (round up to a whole number) x = 

4. OTHER FEE(S) Fees Paid {ilil 
Non-English specification ,  $ 130 fee (no small or micro entity discount) 
Non-electronic filing fee under 37 CFR 1 .1 6(1) for a util ity application, $400 fee ($200 small or micro entity) 
Other (e.g . ,  late filing surcharge): 1 252 Extension for response within second month 400.00 (one-month 

previously paid 
3/28/1 7) 

1 820 Reguest for continued examination (RCE) - 2nd and . . .  1 , 700.00 

SUBMITTED BY 
Signature /Thomas S. Ch lebeck/ Registration No. 70, 6 1 6 Telephone 61 7.646.8000 (Attorney/Agent) 
Name (PrinVType) Thomas S. Ch lebeck Date 201 7-04-25 

Certificate of Electronic Filing under 37 CFR §1 .8 
I 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, 201 7  Electronic S ignature: /Trish McDonald/ 
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Doc Code: TRAN. LET 
Document Description: Transmittal Letter 

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

Application Number 1 3/795 ,933-Conf. #2321 

TRANSMITTAL 
Filing Date March 1 2 , 201 3  

FORM 
First Named Inventor Wil l iam F. Ganong , I l l  
Art Unit 2644 
Examiner Name H. C. Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number N0484.71 090US01 

ENCLOSURES ( Check all that apply) 

0 Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address D Status Letter 

0 Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund Request for Continued Examination 
(RCE) 

D Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1 .52 or 1 .53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name WOLF, G REENFI ELD  & SACKS, P .C.  
Signature 

/Thomas S .  Chlebeck/ 
Printed name Thomas S. Chlebeck 
Date 201 7-04-25 I Reg. No. 1 70 ,6 1 6 

Certificate of Electronic Filing under 37 CFR §1 .8 
I 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, 201 7  Electronic Signature: /Trish McDonald/ 

5401 332.1 
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Electronic Patent Application Fee Transmittal 

Application Number: 1 3795933 

Filing Date: 1 2-Mar-201 3 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: Wi l l iam F. Ganong 

Filer: Thomas Stephen Ch lebeck/Trish McDonald 

Attorney Docket Number: N0484.71 090US01 

F i led as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount Sub-Total in 
USO($) 

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 Sub-Total in 
USO($) 

Extension - 2 months with $200 paid 1 252 1 400 400 

Miscellaneous: 

RCE- 2ND AND SUBSEQUENT REQUEST 1 820 1 1 700 1 700 

Total in USO ($) 21 00 
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Electronic Acknowledgement Receipt 

EFSID: 29026676 

Application Number: 1 3795933 

International Application Number: 

Confirmation Number: 2321 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: Wi l l iam F. Ganong 

Customer Number: 91 337 

Filer: Thomas Stephen Ch lebeck/Trish McDonald 

Filer Authorized By: Thomas Stephen Ch lebeck 

Attorney Docket Number: N0484.71 090US01 

Receipt Date: 25-APR-201 7  

Filing Date: 1 2-MAR-201 3  

Time Stamp: 1 8:25:45 

Application Type: Utility under 35 USC 1 1 1  (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfu l ly received in  RAM $ 2 1 00 

RAM confirmation Number 04261 7INTEFSW1 8261 500 

Deposit Account 232825 

Authorized User Wolf Greenfield 

The Di rector of the USPTO is hereby a uthorized to charge indicated fees and credit any overpayment as fol lows: 

37 CFR 1 . 1 7  (Patent appl ication and reexamination  processing fees) 
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File Listing: 

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

2505 1 

1 Miscellaneous I ncoming Letter N048471 090US01 -TRN-TSC.pdf no 1 
9e1a86933e1 95Sb3f7037791 b2bdc0dd95 

755fe 

Warnings: 

Information: 

23332 

2 Extension of Time N048471 090US01 -EXT- TSC.pdf no 1 
8f08b 1 d6e708970c6b98946d671 cad94d2t 

926a1 

Warnings: 

Information: 

32169 

3 Fee Worksheet (5B06) N048471 090US0 1 -FEE-TSC.pdf no 1 
b09 3 254 f82226c8be98d b7 d 073 b 1 5 2e8d 6c 

1 8679 

Warnings: 

Information: 

27037 

4 Request for Continued Examination N048471 090US01 -RCE-TSC.pdf no 1 (RCE) 
920e600ab06897 d c4 314 bb2 9c2b44a5 ca 1 

eb589 

Warnings: 

This is not a USPTO suppl ied RCE S830 form. 

Information: 

32678 

5 Fee Worksheet (5B06) fee-info.pdf no 2 
b732a58c7c537b07c01 f2c8d0931 1 972c72 

9f5b8 

Warnings: 

Information: 

Total Files Size (in bytes) 1 40267 
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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 application is 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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 1 3/795 , 933-Co nf. #2321 

Conti nued Exam ination (RCE) Filing Date March 1 2 , 201 3 

Transm ittal First Named I nventor Wi l l iam F. Ganong , I l l  
Address to: Art Unit 2644 Mail Stop RCE 
Commissioner for Patents Examiner Name H . C . Ho 
P.O. Box 1 450 

N0484.71 090US01 Alexandria, VA 2231 3-1 450 Attorney Docket Number 

This is a Request for Continued Examination (RCE) under 37 CFR 1 . 1 1 4  of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1 . 1 1 4  does not apply to any utility or plant appl ication fi led prior to June 8, 1 995, to any 
international appl ication that does not comply with the requirements of 35 U.S.C 371 , or to any design application. See Instruction Sheet for RC Es (not to 
be submitted to the USPTO on page 2.) 

1 .  I Submission required under 37 CFR 1 . 1 1 4  I 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 un less applicant instructs otherwise. If 
applicant does not wish to have any previously fi led unentered amendment(s) entered , applicant must request non-entry of such 
amendment(s). 
a. 0 Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action □ be considered as a submission even if this box is not checked. 

2. 

i. Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

ii. 0 0ther Amendment After Final fi led March 27, 201 7 
b. D Enclosed 

i. D Amendment/Reply iii. D Information Disclosure Statement ( IDS) 

ii. D Affidavit(s)/ Declaration (s) iv. 0 0ther Fee Transmittal 

I Miscellaneous I 
a. O Suspension of action on the above-identified application is requested under 37 CFR 1 . 1 03(c) for a 

period of months. (Period of suspension shall not exceed 3 months; Fee under 37 CFR 1 . 1 7(i) required) 

b. □ Other 
3. I Fees I The RCE fee under 37 CFR 1 . 1 7(e) is required by 37 CFR 1 . 1 1 4  when the RCE is filed. 

a. D 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. 0 RCE fee required under 37 CFR 1 . 1 7(e) 

ii. 0 Extension of ti me fee (37 CFR 1 . 1 36 and 1 . 1 7) 

iii. D 0ther 

b. D Check in the amount of $ enclosed 

c. 0 Payment by credit card Worm PTO 2038 enslosed) 
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 201 7-04-25 
Name (Print/Type) Thomas S. Chlebeck Registration No. 70,6 1 6 

GER'1'.IFIGA'1'.E QF-MAII.IA.!G QR TRAA.'SMISSl()A.! 

I R8F89'f esflil',' IRal IRiS 69FF8Sp9R88R68 is 98iR§ sspesilss wilR IRS blRilss Slalss Peslal SsP<ies wilR s�llieisRI pesla§S as liFSI elass FRail iR aR 8R"Sleps 
assmsses le: Mail Slep RGE, GeFRFRissieROF Im PaleRIS, P. 0. Elm( 14§9, /\lm(aRSFia, V/\ 22313 14§9 m laesiFRile IFaRSFRilles le IRO bl.S. PaleRI aRS 
+FaSSFRaFI� omes SR IRS sale SRSWR sslew. 
� 
�laFRS {PFiRl'+'fp8) 1� 1 

Certificate of Electronic Filing under 37 CFR §1 .8 
I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic fi l ing 
system in accordance with 37 CFR § 1 .6(a)(4). 

Dated: April 25, 201 7  Electronic Signature: /Trish McDonald/ 

5401 333.1 
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PTO/AIA/22 (03-1 3) 
Approved for use through 7/31 /201 6. 0MB 0651 -0031 

U.S. Patent and Trademark Office; U .S .  DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1 995, no persons are required to respond to a collection of i nformation unless it displays a valid 0MB control number. 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1 . 1 36(a) I 
Docket Number (Optional) 

NO484. 71 090US01 
Application Number 1 3/795,933-Conf. #2321 I Filed March 1 2, 201 3 
For 

METHODS AND APPARATUS FOR DETECTING A VOICE COMMAN D  

Art Unit 2644 I Examiner H . C. Ho 

This is a request under the provisions of 37 CFR 1 . 1 36(a) to extend the period for fil ing 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) : 

Fee Smal l  Entitt Fee Micro Entitt Fee 

□ One month (37 CFR 1 . 1 7(a) ( 1  )) $200 $1 00 $50 $ 

� 
Two months (37 CFR 1 . 1 7(a)(2)) $600 $300 $1 50 $ 400.00 ($200 

previously paid) 

□ Three months (37 CFR 1 . 1 7(a)(3)) $1 ,400 $700 $350 $ 

□ Four months (37 CFR 1 . 1 7(a)(4)) $2,200 $1 , 1 00 $550 $ 

□ Five months (37 CFR 1 . 1 7(a)(5)) $3,000 $1 ,500 $750 $ 

D Applicant asserts smal l  entity status. See 37 CFR 1 .27. 

D Applicant certifies micro entity status. See 37 CFR 1 .29. 
Form PTO/SB/1 5A or B or equivalent must either be enclosed or have been submitted previously. 

D A check in the amount of the fee is enclosed. 

0 Payment by credit card. FOFR'l PTO 2038 is allaehed. 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

0 The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
Deposit Account Number 23/2825 

0 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. 

I am the 

□ applicant. 

□ attorney or agent of record. Registration number 

G attorney or agent acti ng under 37 CFR 1 .34. Registration number 70,6 1 6 

/Thomas S. Ch lebeck/ 201 7-04-25 
Signature Date 

Thomas S. Ch lebeck 6 1 7.646.8000 
Typed or pri nted 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' . 

I D * Total of forms are submitted. 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that th is paper (along with any paper referred to as being attached or enclosed) is being transmitted v ia the Office's electronic f i l ing 
system in accordance with 37 CFR § 1 .6(a)(4). 

Dated: April 25, 201 7  Electronic Signature: /Trish McDonald/ 

5402135.1 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

13/795,933 03/12/2013 

91337 7590 05/09/2017 
Nuance Communications, Inc. 
c/o Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, MA 02210-2206 

FIRST NAMED INVENTOR 

William F. Ganong III 

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

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

N0484.7 1090US01 2321 

EXAMINER 

HO, HUY C 

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_eOfficeAction@WolfGreenfield.com 
IP.Inbox@nuance.com 

PTOL-90A (Rev. 04/07) 
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Examiner-Initiated Interview Summary 

Application No. 

1 3/795,933 

Examiner 

HUY C. HO 

All participants (applicant, appl icant's representative , PTO personnel) :  

( 1 ) HUY C. HO. 

(2) THOMAS CHLEBECK (Reg. No. 70,616). 

Date of I nterview : 10 April 201 7. 

Type : � Telephonic D Video Conference 
D Personal [copy g iven to : D applicant 

Exhibit shown or demonstration conducted : D Yes 
If Yes , brief descri ption :  NIA. 

(3) __ . 

(4) __ . 

D applicant's representative] 

� No .  

Issues D iscussed 01 0 1  D1 1 2  01 02 �1 03  □Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) d iscussed : 1-
ldentification of prior art d iscussed : Hung. Oh and Freeman. 

Substance of Interview 

Appl icant(s) 

GANONG ET AL. 

Art Unit 

2644 

(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 Reiection to claim 1 have shown to overcome the prior art reiection. However 
since the amendments were made after the Final Reiection. the amended claims are subiect 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 71 3.04 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. 

D Attachment 
/HUY C HO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 
PTOL-413B (Rev. 8/1 1 /201 0) Interview Summary Paper No. 201 7041 0  
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Advisory Action 
Application No. 
13/795,933 

Applicant(s) 
GANONG ET AL. 

Before the Filing of an Appeal Brief Examiner Art Unit 
I 

AIA (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 201 7 FAILS TO PLACE THIS APPLICATION I N  CONDITION FOR ALLOWANCE. 
NO NOTICE OF APPEAL F ILED 
1 .  1:8:1 The reply was fi led after a final rejection. No Notice of Appeal has been fi led. 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 . 1 1 4  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) [gl The period for reply expires .J.months from the mailing date of the final rejection. 
b) D The period for reply expires on : ( 1 ) the mailing date of this Advisory Action ; or (2) the date set forth in the final rejection, whichever is later. In 

no event, however, wi l l  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 
FIRST RESPONSE TO APPLICANT'S FIRST AFTER-FINAL REPLY WHICH WAS FILED WITH IN TWO MONTHS OF THE FINAL 
REJECTION. ONLY CHECK BOX (c) IN THE L IMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(1). 

Extensions of time may be obtained under 37 CFR 1 . 1 36(a). The date on which the petition under 37 CFR 1 . 1 36(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 . 1 7(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 mail ing 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. D The Notice of Appeal was filed on __ . A brief in compliance with 37 CFR 41 .37 must be filed within two months of the date of fi l ing 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. [gl The proposed amendments filed after a final rejection, but prior to the date of fi l ing a brief, wi l l  not be entered because 

a) [gl They raise new issues that would require further consideration and/or search (see NOTE below) ; 
b) D They raise the issue of new matter (see NOTE below) ; 
c) D 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) D They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: See Continuation Sheet. (See 37 CFR 1 . 1 1 6 and 4 1 .33(a)). 
4 .  D The amendments are not in compliance with 37 CFR 1 . 1 2 1 .  See attached Notice of Non-Compliant Amendment (PTOL-324). 
5. D Applicant's reply has overcome the following rejection(s) : __ . 
6. D Newly proposed or amended claim(s) __ would be allowable if submitted in a separate, timely filed amendment canceling the non­

allowable claim(s). 
7 .  1:8:1 For purposes of appeal, the proposed amendment(s) : (a) 1:8:1 wil l  not be entered, or (b) D wil l  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. D A declaration (s)/affidavit(s) under 37 CFR 1 .1 30(b) was/were filed on __ . 
9. D The affidavit or other evidence filed after final action, but before or on the date of fi l ing a Notice of Appeal wi l l  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 . 1 1 6(e) . 

1 O. D The affidavit or other evidence filed after the date of fi l ing the Notice of Appeal, but prior to the date of fi l ing a brief, wil l not be entered 
because the affidavit or other evidence failed to overcome g!! 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  ) .  

1 1 .  D The affidavit o r  other evidence i s  entered. An  explanation o f  the status o f  the claims after entry i s  below or attached. 
REQUEST FOR RECONSIDERATION/OTHER 
1 2. D The request for reconsideration has been considered but does NOT place the application in condition for allowance because: 

1 3. D Note the attached Information Disclosure Statement(s). (PTO/SB/08) Paper No(s). __ 
1 4. 1:8:1 Other: PTO-2323, PTO-41 3B and PTO-892 are included herein. 

STATUS OF CLAIMS 
1 5. The status of the claim(s) is (or wil l be) as follows: 

Claim(s) allowed: 
Claim(s) objected to: 
Claim(s) rejected: 1 ,  2 and 4-20. 
Claim(s) withdrawn from consideration: 

I 
/H UY C HO/ 
Pr imary Examiner ,  Art Un it 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. 201 7041 0 
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Continuation Sheet (PTOL-303) Appl ication No. 1 3/795,933 

Continuation of 3. NOTE:  I ndependent claims 1 ,  1 9  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 .  

2 
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Appl ication/Control No. Applicant(s)/Patent Under 
Reexamination 

1 3/795,933 GANONG ET AL. 
Notice of References Cited Examiner Art Un it 

HUY C. HO 2644 Page 1 of 1 

U.S. PATENT DOCUMENTS 

* Document Number Date Name CPC Classification US Classification Country Code-Number-Kind Code MM-YYYY 
* A US-201 2/0034904 A 1 02-201 2  LeBeau; M ichael J .  G 1  0L  1 5/265 455/4 1 4. 1  
* B US-201 2/0035924 A 1 02-201 2  J ITKOFF; John Nicholas G01 C21 /3608 704/235 
* C US-201 0/0 1 2 1 636 A 1 05-201 0  Burke; Dave G06F3/0346 704/233 
* D US-201 2/01 27072 A 1 05-201 2  K IM ;  Hyeran G1 0L15/24 345/1 56 

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-
FOREIGN PATENT DOCUMENTS 

* Document Number Date 
Country Code-Number-Kind Code MM-YYYY Country Name CPC Classification 

N 

0 

p 

Q 

R 

s 

T 
NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publ isher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

*A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.05(a) . )  
Dates in  MM-YYYY format are publ ication 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. 201 70410  
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Examiner-Initiated Interview Summary 

Application No. 

1 3/795,933 

Examiner 

HUY C. HO 

All participants (applicant, appl icant's representative , PTO personnel) :  

( 1 ) HUY C. HO. 

(2) THOMAS CHLEBECK (Reg. No. 70,616). 

Date of I nterview : 10 April 201 7. 

Type : � Telephonic D Video Conference 
D Personal [copy g iven to : D applicant 

Exhibit shown or demonstration conducted : D Yes 
If Yes , brief descri ption :  NIA. 

(3) __ . 

(4) __ . 

D applicant's representative] 

� No .  

Issues D iscussed 01 0 1  D1 1 2  01 02 �1 03  □Others 
(For each of the checked box( es) above, please describe below the issue and detailed description of the discussion) 

Claim(s) d iscussed : 1-
ldentification of prior art d iscussed : Hung. Oh and Freeman. 

Substance of Interview 

Appl icant(s) 

GANONG ET AL. 

Art Unit 

2644 

(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 Reiection to claim 1 have shown to overcome the prior art reiection. However 
since the amendments were made after the Final Reiection. the amended claims are subiect 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 71 3.04 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. 

D Attachment 
/HUY C HO/ 
Primary Examiner, Art Unit 2644 

U.S. Patent and Trademark Office 
PTOL-413B (Rev. 8/1 1 /201 0) Interview Summary Paper No. 201 7041 0  
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AFCP 2.0 

Decision 

Appl ication No. 

1 3/795,933 

Examiner 

Applicant(s) 

GANONG ET AL. 
Art Unit 

2644 HUY C. HO 

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. 

2. Proper Request 

D An AFCP 2.0 request form PTO/SB/434 (or equivalent document) was not submitted. 

D A non-broadening amendment to at least one independent claim was not submitted. 

D A proper AFCP 2.0 request was submitted in response to the most recent final rejection. 

D Other: 

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. 

D 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: 

U.S. Patent and Trademark Office 
PTOL-2323 (Rev. 1 0- 1 4) 

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

D 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. 

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

[8l 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. 

[8:1 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. 

AFCP 2.0 Decision Part of Paper No. 201 7041 0 
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0 4 / 1 9/ 2 0 1 7  

D O  NOT ENTER : /H . C . H/ 

Docket No. :  N0484 .7 1090US01  
(PATENT) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No. :  

Confirmation No. :  
Filed: 

For: 

Examiner: 
Art Unit: 

William F. Ganong, III 
13/795 ,933 
232 1  
March 12, 2013  

METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 

H. C. Ho 
2644 

Certificate of Electronic Fi l ing under 37 CFR §1 .8 
I hereby certify that th is paper (along with any paper referred to as being attached or enclosed) is being transm itted via the Office's electron i c  f i l ing 
system in accordance with 37 C FR § 1 .6(a)(4) . 

Dated: March 27, 201 7 Electronic Signature for :  /Gai l  D riscol l/ 

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. § 1 .116 

Mail Stop AF 
Commissioner for Patents 

P .O.  Box 1450 
Alexandria, VA 223 13 - 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. 

51 24479.2  
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DOCKET NO. :  N0484.7 1090US01  
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Application No. :  
Confirmation No. :  
Filed: 

William F. Ganong 
13/795,933 
2321  
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 § l .6(a)(4), on the 30th day 
of May, 2017. 

MAIL STOP AMENDMENT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 13- 1450 

_/Kyle D. Spencer/_ 
Kyle D. Spencer 

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 . 1 14. 

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 

5463454.1 
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Application No. :  13/795,933 
Conf. No. :  2321  

- 2 - Art Unit: 2644 

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. 

5463454.1 
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Application No. :  13/795,933 
Conf. No. :  2321  

- 3 - Art Unit: 2644 

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. N0484.7 1090US01  from which the undersigned is 

authorized to draw. 

Docket No. :  N0484.7 1090US01  
Date: 2017-05-30 
xNDDx 

5463454.1 

Respectfully submitted, 

By: /Thomas S .  Chlebeck/ 
Thomas S .  Chlebeck, Reg. No. 70,6 16  
Wolf, Greenfield & Sacks, P.C. 
600 Atlantic A venue 
Boston, Massachusetts 02210-2206 
Telephone: (617) 646-8000 
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Doc Code: TRAN. LET 
Document Description: Transmittal Letter 

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

Application Number 1 3/795 ,933-Conf. #2321 

TRANSMITTAL 
Filing Date March 1 2 , 201 3  

FORM 
First Named Inventor Wil l iam F. Ganong 
Art Unit 2644 
Examiner Name Huy C. Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number N0484.71 090US01 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 
Form PTO - 1 449 

0 Information Disclosure Statement D CD, Number of CD(s) 

□ Certified Copy of Priority 
Document(s) D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1 .52 or 1 .53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name WOLF, G REENFI ELD  & SACKS, P .C.  
Signature 

/Thomas S .  Chlebeck/ 
Printed name Thomas S. Chlebeck 
Date 201 7-05-30 I Reg. No. 1 70 ,6 1 6 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that th is paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
fi l ing system in accordance with 37 CFR § 1 .6(a)(4). 

Dated: May 30, 201 7 Signature: _/Kyle D. Spencer/_ (Kyle D. Spencer) 
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APPLICATION NO.: 1 3/795,933 ATTY. DOCKET NO.: N0484.7 1090US01 
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 

9,646,6 10 B2 Macho 05-09-2017 
2015-0340042 Al Sejnoha et al. 1 1 -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. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 

OTHER ART - NON PATENT LITERATURE DOCUMENTS 

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

[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, 
are included. See 37 CFR § 1 .98 and 1287OG163. 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.] 

I 
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. 

5463454.1 
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Electronic Acknowledgement Receipt 

EFSID: 29338505 

Application Number: 1 3795933 

International Application Number: 

Confirmation Number: 2321 

Title of Invention: METHODS AND APPARATUS FOR DETECTING A VOICE COMMAND 

First Named Inventor/Applicant Name: Wi l l iam F. Ganong 

Customer Number: 91 337 

Filer: Thomas Stephen Chlebeck/Kyle Spencer 

Filer Authorized By: Thomas Stephen Ch lebeck 

Attorney Docket Number: N0484.71 090US01 

Receipt Date: 30-MA Y-201 7  

Filing Date: 1 2-MAR-201 3  

Time Stamp: 1 3:30:22 

Application Type: Uti l ity under 35 USC 1 1 1  (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

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

24629 

1 Miscellaneous I ncoming Letter N048471 090US01 -TRN-TSC.pdf no 1 
75b2a0a5c8dd4a98dfc3359cabca4237e96 

Oca97 

Warnings: 
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Information: 

28384 

2 N048471 090US01 - IDS-TSC.pdf yes 4 
e86fef4162a9d4a4e33769a553d566a74ab( 

367e 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 3 

I nformation Disclosu re Statement (IDS) Form (SB08) 4 4 

Warnings: 

Information: 

Total Files Size (in bytes) 5301 3 

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 Agglications Under 35 U.S.C. 111 
If a new application is 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 Agglication 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 Agglication 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 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) 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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Doc Code: TRAN. LET 
Document Description: Transmittal Letter 

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

Application Number 1 3/795 ,933-Conf. #2321 

TRANSMITTAL 
Filing Date March 1 2 , 201 3  

FORM 
First Named Inventor Wil l iam F. Ganong , I l l  
Art Unit 2644 
Examiner Name Huy C. Ho (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission I Attorney Docket Number N0484.71 090US01 

ENCLOSURES ( Check all that apply) 

D Fee Transmittal Form D Drawing(s) □ After Allowance Communication 
to TC 

D Fee Attached D Licensing-related Papers □ Appeal Communication to Board 
of Appeals and Interferences 

D Amendment/Reply D Petition □ Appeal Communication to TC 
(Appeal Notice, Brief, Reply Brief) 

D After Final □ Petition to Convert to a 
Provisional Application D Proprietary Information 

D Affidavits/declaration(s) □ Power of Attorney, Revocation 
Change of Correspondence Address D Status Letter 

D Extension of Time Request D Terminal Disclaimer 0 Other Enclosure(s) (please 
Identify below): 

D Express Abandonment Request D Request for Refund 
Form PTO - 1 449 

0 Information Disclosure Statement D CD, Number of CD(s) Copies of Cited References □ Certified Copy of Priority 
Document(s) D Landscape Table on CD 

□ Reply to Missing Parts/ 
Incomplete Application I Remarks I 
□ Reply to Missing Parts 

under 37 CFR 1 .52 or 1 .53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm Name WOLF, G REENFI ELD  & SACKS, P .C.  
Signature 

/Thomas S .  Chlebeck/ 
Printed name Thomas S. Chlebeck 
Date 201 7- 1 0-05 I Reg. No. 1 70 ,6 1 6 

Certificate of Electronic Filing under 37 CFR §1.8 
I hereby certify that th is paper (along with any paper referred to as being attached or enclosed) is being transmitted via the Office's electronic 
fi l ing system in accordance with 37 CFR § 1 .6(a)(4). 

Dated: October 5, 201 7 Electronic Signature: /Trish McDonald/ 

5675627. 1 
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APPLICATION NO.: 1 3/795,933 ATTY. DOCKET NO.: N0484.7 1090US01 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: March 12, 201 3  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 

2003-0216909 Al Davis et al. 1 1 -20-2003 

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. Number Document Cited Document (YIN) 

Country Code MM-DD-YYYY 
Y-abstract 

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

OTHER ART - NON PATENT LITERATURE DOCUMENTS 

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

Chinese Office Action and Translation thereof for Chinese Application No. 20148001 3903 . 1  dated y 
July 28, 2017 (N0484.7 1090CN00). 

[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, 
are included. See 37 CFR § 1 .98 and 1287OG163. 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.] 

I 
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. 

5675612.1 

Petitioner Exhibit 1004, Page 711 of 1518



"""'" 
m 
0 
0 
It') 
N 
M 
0) 
N 
Q. w 

( 1 9) Europaisches 
Patentamt 

European 
Patent Office 

Office europeen 
des brevets 

I IIIIIII IIIIII Ill lllll lllll lllll lllll lllll lllll lllll lllll llllll llll llll llll 
( 1 1 )  E P  2 932 500 B1 

{ 1 2) EUROPEAN PATENT SPECIFICATION 

{45) Date of publication and mention 
of the grant of the patent: 
1 5.02.20 1 7  Bulletin 2017/07 

{2 1 )  Application number: 1 381 1 335.2 

(22) Date of fil ing: 09. 12 .201 3 

(5 1 )  I n t  Cl. : 
G 10L 15/26 (2006•011 

G 10L 25/78 (2013•011 
G10L 15/28 r2013•01J 

(86) I n ternational appl ication number: 
PCT/US201 3/07391 3  

(87) I n ternational publ ication number: 
WO 201 4/093238 (19.06.201 4  Gazette 2014/25) 

{54) SPEECH RECOGN ITION POWER MANAGEMENT 

SPRACH E RKEN N UN G S LE ISTUNGSVERWAL TU N G  

GESTION D'ALIME NTATION PAR RECO N NAISSANCE D E  L A  PAROLE 

{84) Designated Contract ing States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR H R  HU IE I S  IT  LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE S I  SK SM TR 

{30) Priority: 1 1 . 1 2.20 1 2 US 201 21 37 1 1 51 0  

(43) Date of publication of a pp l ication :  
21 . 1 0.20 1 5  Bulletin 201 5/43 

(73) Proprietor: Amazon Tech nologies, Inc. 
Reno, NV 89507 (US) 

(72) I nventors: 
• BASYE, Kenneth, John 

Sutton, MA 01 590 (US) 
• SECKER-WALKER, Hugh, Evan 

Seattle, WA 981 09-521 0  (US) 

• DAVID, Tony 
Seattle, WA 98109-52 1 0  (US) 

• KNESER, Reinhard 
Seattle, WA 98109-52 1 0  (US) 

• ADAMS, Jeffrey, Penrod 
Seattle, WA 98109-52 1 0  (US) 

• SALVADOR, Stan, Weidner 
Seattle, WA 98109-52 1 0  (US) 

• KRISHNAMOORTHY, Mahesh 
Seattle, WA 98109-52 1 0  (US) 

(74) Representative: D Young & Co LLP 
1 20 Holborn 
London EC1 N 2DY (GB) 

(56) References cited: 
US-A- 5 983 1 86 US-A 1- 2003 2 1 6  909 
US-A1- 201 0 277 579 US-A 1 - 2010 292 987 

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent 
B ulletin, any person m ay give notice to the European Patent Office of opposition to that patent, in accordance with the 
I mplementing Regu lations. Notice of o pposition shall not be deemed to have been filed u ntil the opposition fee has been 
paid. (Art. 99( 1 )  European Patent Convention). 

Printed by Jouve, 75001 PARIS (FR) 

Petitioner Exhibit 1004, Page 712 of 1518



EP 2 932 500 B1 2 

Description DETAI LED DESCRIPTION 

BACKGROUND [0004] l n  some current approaches to speech recog­
nition ,  speech recognition capabi l ities are allocated 

[000 1 ]  Computing devices may incl ude speech recog- 5 among one or more com puting devices in a distributed 
n ition capabi lities. For exam ple, a computing device can 
capture audio input and recogn ize speech using an 
acoustic model and a language model. The acoustic 
model is used to generate hypotheses regard ing which 
sound subword un its (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 li kely transcription of the speech based on lexical 
features of the language i n  which the speech is spoken. 
A computing device may also be capable of processing 
the recogn ized speech for specific speech recognition 
a pp lications. For example, fin ite grammars or natural lan­
g uage processing techniques may be used to process 
speech. US 2003/2 1 6909 d iscloses (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 
set of values representing a segment of a signal, the larg-

computing environment. I n  a particu lar 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 com puting device. The sec-

10 and computing device may perform speech recognition 
on the audio input and generate a transcription of speech 
included in  the aud io input. The transcription of the 
speech then may be transm itted over the network from 
the second computing device back to the first computing 

15 device. In other current approaches, the first com puting 
device may be configured to capture audio input and tran­
scribe the audio i nput on its own. 
[0005] l n  these and other current approaches, the first 
computing device may be configured to remain in a per-

20 sistently active state. l n  such a persistently active state, 
the first computing device may continuously maintain a 
network connection to the second com puting device. The 
first computing device may also continue to power any 

er set of values being su itable for speech recogn ition. hardware used to implement its own speech recogn ition 
25 capabilities. One drawback of these approaches, among 

SUMMARY others, is that the first computing device may consume 
unacceptable amounts of energy to maintain the persist-

[0002] The subject matter claimed herein is defined in  ently active state. Such energy demands may prove es-
the claims. pecially problematic for mobile com puting devices that 

30 rely on battery power. Sti l l  other problems are present in  
BRIEF DESCRIPTION OF THE DRAWINGS current approaches. 

[0003] The various aspects and many of the attendant 
advantages of the present d isclosure wil l become more 
read ily 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: 

F IG.  1 is a schematic diagram depicting an i l lustra­
tive power management subsystem .  
F I G .  2 i s  a schematic diagram depicting an i l lustra­
tive user com puting device including a power man­
agement subsystem .  
F I G .  3 i s  flow diagram depicting a n  i l l ustrative routine 
for speech recognition power management which 
may be implemented by the power management 
subsystem of FIG. 1 .  
F IG. 4A, F IG.  4B ,  and FIG. 4C are state diagrams 
depicting an i l lustrative operation of a distributed 
speech recog nition system .  
F I G .  5 i s  a pictorial diagram depicting a n  i l lustrative 
user interface that may be provided by a user com­
puting device that includes a power management 
subsystem. 

[0006] According ly, aspects of the present disclosure 
are directed to power management for speech recogn i­
tion.  A computing device may be provided with a power 

35 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 to herein as "keywords." A keyword 

40 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 exam ple, the 

45 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 com puting device, such as a speech recog­
nition server or other computing device. The power man-

50 agement subsystem may process an audio input to de­
termine that the audio input incl udes a wakeword, and 
activate the network i nterface module in response to de­
termining that the audio input com prises the wakeword . 
With the network interface module activated, the power 

55 management subsystem may cause transmission of the 
audio inputto a  speech recognition server for processing. 
[0007] The power management subsystem may itself 
include one or more selectively activated modules. I n  

2 
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some e mbod iments, one or more of the selectively acti­
vated modu les are implemented as dedicated hardware 
(such as an integrated circuit, a dig ital signal processor 
or other type of processor) that may be switched from a 
low-power, deactivated state with relatively lesser func­
tional ity, to a h igh-power, activated state with relatively 
greater functionality, and vice versa . In other embodi­
ments, one or more modu les are implemented as soft­
ware that includes 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
a ble code incl uded in the software. In still further embod­
iments, the power management system includes both 
one or more hardware modules and one or more software 
modu les. 
[0008] The power management subsystem may fur­
ther include a control module in com munication with the 
one or more selectively activated modules. Such a con­
trol mod ule is sometimes referred to herein as a "power 
management modu le," and may include any of the hard­
ware or software described above. The power manage­
ment modu le may cause the activation or deactivation of 
a modu le of the power management subsystem .  I n  some 
embodiments, the power management module activates 
or deactivates one or more modules based at least i n  
part on a characteristic of audio i nput  obtained by an 
aud io input module included in the computing device. For 
example, a modu le of the power managementsubsystem 
may determ ine one or more values, which values may 
include, for example ,  an energy level or volume of the 
aud io in put; a score corresponding to a l ikeli hood that 
speech is present in the audio input;  a score correspond­
ing to a l ikel ihood that a keyword is present in the speech ; 
and other values. The module may com m unicate the one 
or more values to the power management module, which 
may either commun icate with another m odu le to cause 
activation thereof or commun icate with the modu le 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 commun icate directly with a second selec­
tively activated module to cause activation thereof. I n  
such e m bodiments, n o  power management module need 
be present. I n  sti l l further embod iments, a power man­
agement subsystem may be provided with one or more 
modu les, wherein at least some of the one or more mod­
u les are in com munication with each other but not with 
the power management modu le. 
[0009] In an  example implementation ,  the power man­
agement subsystem may include an audio detection 
module, which may be configured to determine an energy 
level or volume of an audio i nput obtained by the com-

the power management module or by a d ifferent modu le) .  
I f  the audio detection module determines that an  audio 
i nput meets a threshold energy level or volume, a speech 
detection module may be activated to determ ine whether 

5 the a ud io input includes speech . If the speech detection 
modu le determines that the audio input includes speech , 
a speech processing module included in the power man­
agement subsystem may be activated. The speech 
processing module may determine whether the speech 

10 i ncludes a wakeword , and may optionally classify the 
speech to determ ine if a particular user spoke the wake­
word . If the speech processing module determ ines that 
the speech includes the wakeword, an appl ication 
processing modu le may be activated, which appl ication 

15 processing module may implement a speech recognition 
appl ication modu le stored in memory of the computing 
device. The speech recognition application may include, 
for example ,  an i ntelligent agent frontend, such as that 
described in "l ntel l igentAutomated Assistant,"which was 

20 filed on January 1 0, 201 1 and published as U .S. Publ i­
cation No. 201 2/001 6678 on January 1 9, 201 2. The se­
lectively activated network interface module may also be 
activated as discussed above, and the aud io input may 
be transmitted to a remote computing device for process-

25 i ng. This examp le im plementation is d iscussed in greater 
detail below with respect to FIG. 3. Alternately, the power 
management subsystem may, responsive to detecting 
thewakeword , activate a processing u nit that imp lements 
any on-device speech recognition capabi l ities oft he com-

30 puting device. 
[0010] By selectively activating modu les of the com­
puting device, the power management subsystem may 
advantageously improve the energy efficiency of the 
computing device. The power management subsystem 

35 may further improve the energy efficiency of the com put­
ing device by selectively activating one or more of its own 
modu les. Wh i le such implementations are particularly 
advantageous for computing devices that rely on battery 
power, all computing devices for which power manage-

40 ment may be desirable can benefit from the principles of 
the present disclosure. 
[001 1 ]  Turning now to FIG. 1 ,  an i l l ustrative power 
management  subsystem 1 00 that may be included in a 
computing device is shown. The power management 

45 subsystem 1 00 may include an analog/d ig ital converter 
1 02 ;  a memory buffer modu le 1 04; an audio detection 
modu le 1 06; a speech detection module 1 08 ;  a speech 
processing module 1 1  0; an appl ication processing mod­
ule 1 1 2; and a power management module 1 2 0. The 

50 memory buffer module 1 04 may be in commun ication 
with the audio detection modu le 1 06; the speech detec­
tion module 1 08; the speech processing module 1 1 0; the 
appl ication processing module 1 1 2 ;  and a network inter­
face module 206. The power management module 1 20 

puling device. Whi le the audio detection mod ule may per- 55 may likewise be in communication with audio detection 
sistently monitor for aud io input, the remaining com po- modu le 1 06; the speech detection module 1 08; the 
nents of the power management subsystem may remain 
in a low-power, inactive state until activated (either by 

3 

speech processing mod ule 1 1 0; the appl ication process­
ing module 1 1 2 ;  and the network interface module 206. 
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[0012] The analog/dig ital converter 1 02 may receive 
an audio i nput from an audio input module 208. The a udio 
input module 208 is d iscussed i n  further detail below with 
respect to F IG.  2. The analog/d ig ital converter 1 02 may 
be configured to convert analog audio i nput to d ig ital au­
d io input for processing by the other components of the 
power management s ubsystem 1 00. In e mbodiments i n  
wh ich the audio i nput modu le 208 obtains digital audio 
input (e.g. ,  the audio i nput module 208 includes a digital 
microphone or other d igital aud io input device), the an­
alog/digital converter 1 02 may optionally be om itted from 
the power management subsystem 1 00. Thus, the a udio 
input modu le 208 m ay provide audio i nput d i rectly to the 
other modu les of the power management s ubsystem 
1 00 .  
[0013] The memory buffer modu le 1 04 may include 
one or more memory buffers configured to store digital 
aud io i nput. The a udio i nput obtained by the audio i nput 
modu le 208 (and, if analog, converted to d ig ital form by 
the analog/digital converter 1 02) may be recorded to the 
memory buffer modu le 1 04 .  The aud io input recorded to 
the memory buffer modu le 1 04 may be accessed by other 
modu les of the power management subsystem 1 00 for 
processing by those modules, as d iscussed further here­
in .  
[0014] The one or more memory buffers of the memory 
buffer mod ule 1 04 may i nclude hardware memory buff­
ers, software memory buffers, or both. The one or more 
memory buffers may have the same capacity, or d ifferent 
capacities. A memory b uffer of the memory buffer module 
1 04 may be selected to store an audio input depending 
on  which other modu les are activated. For exam ple, if 
only the audio detection modu le 1 06 is a ctive, an a udio 
input may be stored to a hardware memory buffer with 
relatively smal l  capacity. However, if other modu les are 
activated , such as the speech detection module 1 08 ;  the 
speech processing module 1 1  O; the appl ication process­
ing module 1 1 2 ;  and/or the network i nterface module 
206,  the audio input may be stored to a software memory 
bufferof relatively larger capacity. In some embodiments ,  
the memory buffer module 1 04 includes a ring buffer, i n  
wh ich audio input may be recorded a n d  overwritten i n  
the order that it i s  obtained b y  the aud io input module 208. 
[0015] The audio detection modu le 1 06 may process 
aud io input to determi ne an e nergy level of the a udio 
input. I n  some embod iments, the audio detection module 
1 06 includes a low-power d igital signal processor (or oth­
er type of processor) configured to determine an energy 
level (such as a volume, intensity, amplitude, etc.) of a n  
o btained audio input and for comparing t h e  energy level 
of the audio i nput to an e nergy level threshold. The en­
ergy level threshold may be set according to user i nput, 
or m ay be set automatically by the power management 
subsystem 1 00 as further discussed below with respect 
to F IG.  3. In som e  e m bodiments ,  the audio detection 
modu le 1 06 is further configured to determine that the 
a ud io i nput has an energy level satisfying a threshold for 
at least a threshold duration of t ime. I n  such embodi-

ments, h ig h-energy audio i nputs of relatively short dura­
tion , which may correspond to sudden noises that are 
relatively un l ikely to include speech, may be ignored and 
not processed by other components of the power man-

5 agement su bsystem 1 00.  
[0016] l f  the audio detection modu le 1 06 determines 
that the obtained audio i nput has an energy level satis­
fying a n  e nergy level threshold , it may commun icate with 
the power management m odu le 1 2 0  to d irect the power 

10 managemen t  module 1 20 to activate the speech detec­
tion module 1 08. Alternately, the audio detection module 
1 06 m ay com mun icate the energy level to the power 
management module 1 20, and the power m anagement 
module 1 20 may compare the energy level to the energy 

15 level threshold (and optionally to the threshold d uration) 
to determ ine whether to activate the speech detection 
module 1 08 .  I n  another alternative, the audio detection 
module 1 06 may com m u nicate d irectly with the speech 
detection module 1 08 to activate it. Optionally, the power 

20 management module 1 20 (or audio detection module 
1 06) may d i rect the audio i n pu t  module 208 to i ncrease 
its sampl ing rate (whether measured in frame rate or bit 
rate) responsive to the audio detection module 1 06 de­
termin ing that the aud io input has a n  energy level satis-

25 tying a threshold. 
[0017] The speech detection modu le 1 08 may process 
audio input to determ ine whether the aud io i nput includes 
speech . In some embod iments, the speech detection 
module 1 08 includes a low-power d ig ital s ignal  processor 

30 (or other type of processor) configured to implement one 
or more techniques to determine whether the audio input 
includes speech. In some embodiments, the speech de­
tection modu le 1 08 applies voice activity detection (VAD) 
tech n iques. Such techn iq ues may determ ine whether 

35 speech is present in an audio i n put based on various 
quantitative aspects of the audio input, such as the spec­
tral slope between one or more frames of the a ud io input; 
the energy levels of the audio input in one or more spec­
tral bands; the signal-to-noise ratios of the audio i nput i n  

40 one or more spectral bands; or other quantitative as­
pects. I n  other embodiments, the speech detection mod­
ule 1 08 impleme nts a l im ited classifier configu red to d is­
ting uish speech from background noise. The classifier 
may be implemented by techn iq ues such as l inear clas-

45 sifiers, support vector machines, and decision trees. I n  
still other embod iments, the speech detection modu le 
1 08 appl ies H idden Markov Model (HMM) or Gaussian 
M ixture Model (GMM) techn iques to compare the audio 
i nput  to one or more acoustic models, wh ich acoustic 

50 models m ay i nclude models correspondi ng to speech , 
noise (such as environmental noise or background 
noise), or s i lence. Sti l l  other techn iques may be used to 
determine whether speech is present i n  the a udio input. 
[0018] Using any of the techniques described above, 

55 the speech detection modu le 1 08 m ay determ ine a score 
or a confidence level whose va lue corresponds to a l ike­
l ihood that speech is actually present in the audio input 
(as used herein ,  "l ike! ihood" may refer to com mon usage, 

4 
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whether something is l ikely, or the usage in statistics). If 
the score satisfies a threshold, the speech detection 
module 1 08 may determine that speech is present in the 
audio input. However, if the score does not satisfy the 
threshold, the speech detection module 1 08 may deter­
m ine that there is no speech in the audio input. 
[001 9] The speech detection module 1 08 may commu­
nicate its determ ination as to whether speech is present 
in the audio i nput to the power management module 1 20 .  
If speech is present in the  audio input, the power man­
agement module 1 20 may activate the speech process­
ing module 1 1 0  (alternately, the speech detection module 
1 08 may comm u nicate d irectly with the speech process­
ing module 1 1 0) .  If speech is not present in the a udio 
input, the power management module 1 20 may deacti­
vate the speech detection modu le 1 08 .  Alternately, the 
speech detection modu le 1 08 may comm u nicate the 
score to the power management modu le 1 20 ,  whereupon 
the power management module 1 20 may determine 
whether to activate the speech processing modu le 1 1 0  
or  deactivate the speech detection module 1 08. 
[0020] The speech processing modu le 1 1 0  may proc­
ess the audio input to determ i ne whether a keyword is 
included in the speech . I n  some embodiments ,  the 
speech processing modu le 1 1 0  includes a microproces­
sor configured to detect a keyword i n  the speech, such 
as a wakeword or sleepword. The speech processing 
module 1 1 0  may be configured to detect the keyword 
using H M M  techniques, GMM techniques ,  or other 
speech recogn ition techniques. 
[0021 ]  The speech processing modu le 1 1 0 may be 
a ble to separate speech that incidental ly includes a key­
word from a deliberate utteran ce of the keyword by de­
term ining whether the keyword was spoken immed iately 
before or after one or more other phonemes or words. 
For example, if the keyword is "ten ," the speech process­
ing module 1 1  0 may be able to distinguish the user saying 
"ten" by itself from the user saying "ten" i ncidentally as 
part of the word "Tennessee," the word "forgotten,"  the 
word "stent," or the phrase "ten bucks." 
[0022] The speech processing module 1 1 0 may further 
be co nfigured to determine whether the speech is asso­
ciated with a particular user of a computing device i n  
which the power management subsystem 1 00 i s  includ­
ed, or whether the speech corresponds to background 
noise; audio from a television ;  m usic; or  the speech of a 
person other than the user, among other classifications. 
Th is functionality may be implemented by techniques 
such as l inear classifiers, support vector machines, and 
d ecision trees, among other techniques for classifying 
aud io input. 
[0023] Using any of the techniques described above, 
the speech processing module 1 1 0 may determine a 
score or confidence level whose value corresponds to a 
l ikel ihood that a keyword is actually present i n  the 
speech .  If the score satisfies a threshold, the speech 
processi ng module 1 1 0  may determine that the keyword 
is present in the speech. However, if the score does not 

satisfy the threshold, the speech processi ng modu le 1 1 0  
may determ ine that there is no keyword in the speech. 
[0024] The speech processing module 1 1 0  may com­
m unicate its determ ination as to whether a keyword is 

5 present in the speech to the power management modu le 
1 20 .  If the keyword is present i n  the speech and the key­
word is a wakeword , the power management modu le 1 2 0  
may activate appl ication processing modu le 1 1 2 and the 
network i nterface module 206 (alternately, the speech 

10 processing modu le 1 1 0  may commun icate directly with 
these other modules). If the keyword is not present  in  the 
aud io i nput (or the keyword is a sleepword), the power 
management modu le 1 20 may deactivate the speech 
processing modu le 1 1  O and the speech detection module 

15 1 08 .  Alternately, the speech processing modu le 1 1 0  may 
com m u nicate the score to the power management mod­
u le 1 20, whereupo n  the power management modu le 1 2 0  
may determ ine  whether to activate the a ppl ication 
processing modu le 1 1 2 a nd the network interface modu le 

20 206 or deactivate the speech processing mod ule 1 1 0  and 
the speech detection modu le 1 08.  I n  some e m bodiments, 
these activations a nd/or d eactivations only occur if the 
speech processing module 1 1 0  determines that a partic­
u lar user spoke the speech that includes the keyword. 

25 [0025] The a ppl ication processing module 1 12 may i n­
clude a m icroprocessor co nfigured to imp lement a 
speech recognition appl ication provided with a com put­
i ng device in which the power management subsystem 
is included. The speech recogn ition application may i n-

30 elude any appl ication for which speech recognition may 
be desirable, such as a d ictation appl ication, a m essag­
i ng appl ication ,  an i ntelligent agent frontend application ,  
or any other appl ication .  The speech recogn ition appl i­
cation may also be configured to format the speech (e.g . ,  

35 by compressing the speech) for transmission over a net­
work to a remote computing device, such as a speech 
recog nition server. 
[0026] l n  some embodiments, the a ppl ication process­
i ng modu le 1 1 2 incl udes a dedicated m icroprocessor for 

40 implementing the speech recogn ition appl ication .  I n  oth­
er em bod iments, the appl ication processing modu le 1 1 2 
includes a general-purpose m icroprocessor that may al­
so implement other software provided with a computing 
device in which the power man agement subsystem 1 00 

45 is incl uded, such as the processing unit  202 shown i n  
F IG .  2, which i s  d iscussed further below. 
[0027] The network interface module 206, when acti­
vated , may provide con nectivity over one or more wired 
or wireless networks. U pon its activation ,  the network 

50 interface mod ule 206 may transmit the received audio 
i nput recorded to the memory buffer modu le 1 04 over a 
network to a remote computing device, such as a speech 
recog nition server. The remote computing device may 
return recognition resu lts (e.g . ,  a transcription or re-

55 sponse to a n  intel l igent agent query) to the computing 
device in which the network i nterface modu le 206 is i n­
cluded , whereupo n  the network interface module 206 
may provide the received recogn ition results to the ap-

5 
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pl ication processing modu le 1 1 2  for processing. The net­
work interface modu le 206 is d iscussed further below 
with respect to FIG.  2 .  
[0028] The modules of the power management sub­
system 1 00 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 mu ltiple modu les, or comb ined with a d i f ­
ferent modu le. As d iscussed above, any or a l l  of the mod­
u les may be embodied in  one or more integrated circuits, 
one or more general-purpose m icroprocessors, or in one 
or more special-purpose digital signal processors or oth­
er dedicated m icroprocessing hardware. One or more 
modu les may also be embodied in software im plemented 
by a processing u nit 202 included in a com puting device, 
asd iscussed further belowwith respectto FIG. 2 .  Further, 
one or more of the modules may be omitted from the 
power management subsystem 1 00 entire ly. 
[0029] Turn ing now to F IG.  2,  a user com puting device 
2 00 in which a power management subsystem 1 00 may 
be included is i l lustrated. 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 1 00 as 
shown in  FIG. 1 ;  and an audio input module 208, all of 
wh ich may communicate with one another by way of a 
com munication bus. The user computing device 200 may 
also include a power supply 2 1 8, 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 modu le 206; the power management subsys­
tem 1 00 as shown in FIG. 1 ;  and the audio i nput module 
208.  
[0030] The processing u nit 202 may include one or 
more general-purpose m icroprocessors configured to 
com municate to and from the memory 2 1  O to imp lement 
various software modu les stored therei n ,  such as a user 
interface modu le 2 1 2 ,  operating system 2 1 4, and speech 
recognition application module 2 1 6. The processing unit 
202 may also communicate with the power management 
subsystem 1 00 and may further i mplement any modules 
of the power management subsystem 1 00 embodied i n  
software. Accord ingly, the processing un it 202 may be 
configured to implement any or a ll of the audio detection 
modu le 1 06; the speech detection module 1 08; the 
speech processing module 1 1  O;  the appl ication process­
ing module 1 1 2 ;  and the power management module 
1 20.  Further, the processing u nit 202 may be configured 
to imp lement on-device automatic speech recogn ition 
capabil ities that may be provided with the user com puting 
device 200. 
[0031 ]  The memory 2 1 0  generally includes RAM, 
ROM, and/or other persistent or non-transitory com puter­
readable storage media. The user interface module 2 1 2  
may be configured to present a user interface via a d is­
play of the user computing device 200 (not shown) .  The 
user interface module 2 1 2  may be further configured to 

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 2 1 2  may provide a user with the opportunity 

5 to customize the operation of the power management 
subsystem 1 00 and/or other operations implemented by 
the user com puting device 200. An example of a user 
interface is d iscussed further below with respect to F IG.  
5. The memory 21 0 may additionally store an operating 

10 system 2 1 4  that provides com puter program instructions 
for use by the processing un it 202 in the general admin­
istration and operation of the user computing device 200.  
The memory 2 1 0  can further include com puter program 
instructions that the appl ication processing module 1 1 2 

15 and/or processing unit 202 executes in order to imple­
ment one or more embodiments of a speech recognition 
application modu le 2 1 6. As d iscussed above, the speech 
recog nition application module 2 1 6  may be any applica­
tion that may use speech recognition results, such as a 

20 dictation application; a messag ing application ;  an intelli­
gent agent appl ication frontend; or any other appl ication 
that may advantageously use speech recognition results. 
In some embodiments, the memory 2 1 0 may further in­
clude an automatic speech recognition engine ( not 

25 shown) that may be implemented by the processing unit 
202. 
[0032] The non-transitory computer-readable medium 
drive 204 may include any e lectronic data storage known 
in the art. In some embod i ments, the non-transitory com-

30 puter-readable med ium 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 1 00. The non-tran­
sitory com puter-readable med ium drive 204 may also 

35 store one or m ore acoustic models and/or language mod­
els for implementing any on-device speech recognition 
capabil ities of the user computing device 200. Further 
information regarding language models and acoustic 
models may be found in U.S. Patent App. No. 

40 1 3/587,799, entitled "DISCRIMINATIVE LANGUAGE 
MODEL PRUN ING," filed on August 1 6, 20 1 2 ;  and in 
U .S. Patent App.  No. 1 3/592 , 1 57,  entitled "U NSUPER­
VISED ACOUSTIC MODEL TRAIN ING," filed on August 
22, 2012 .  

45 [0033] The network interface modu le 206 may provide 
the user computing device 200 with connectivity to one 
or more networks, such as a network 4 1 0, discussed fur­
ther below with respect to F IG:  4A, FIG. 48, and FIG.  4C. 
The processing un it 202 and the power management 

50 subsystem 1 00 may thus receive instructions and infor­
mation from remote com puting devices that may also 
commun icate via the network 4 1 0, such as a speech rec­
ogn ition server 420, as also discussed further below. I n  
some embodiments, the network interface modu le 206 

55 com prises a wireless network interface that provides the 
user computing device 200 with connectivity over one or 
more wireless networks. 
[0034] l n  some embod iments, the network interface 
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modu le 206 is selectively activated. Whi le the network 
interface module 206 is in a deactivated or "sleeping" 
state, it may provide l imited or no connectivity to networks 
or computing systems so as to conserve power. I n  some 
embodiments, the network interface module 206 is in a 
d eactivated state by defau lt ,  and becomes activated re­
sponsive to a s igna l  from the power management sub­
system 1 00. Wh i le the network interface module 206 i n  
a n  activated state, i t  m a y  provide a relatively greater 
a mount of connectivity to networks or com puting sys­
tems, such that the network interface module 206 e na­
bles the user computing device 200 to send audio input 
to a remote com puting device and/or receive a keyword 
confirmation, speech recogn ition result, or deactivation 
instruction from the remote com puting d evice, such as a 
speech recogn ition server 420. 
[0035] In a particular, non-l im iting example, the net­
work i nterface modu le 206 may be activated responsive 
to the power management subsystem 1 00 determi ning 
that an aud io i nput includes a wakeword . The power man­
agement subsystem 1 00 may cause transmission of the 
audio input to a remote com puti ng device (such as a 
speech recogn ition server 420) via the activated network 
interface modu le 206. Optionally, the power manage­
ment subsystem 1 00 may obta in  a confirmation of a 
wakeword from a remote com puting device before caus­
ing the transmission of subsequently received audio in­
puts to the remote computing device. The power man­
agement subsystem 1 00 may later deactivate the acti-

vice 2 00. Such additional input devices are not shown in  
F IG .  2 so as not to obscure the principles of the present 
d isclosure. I n  some embod iments, an additional input de­
vice may detect the occurrence or non-occurrence of a 

5 condition. I nformation perta in ing to such conditions may 
be provided to the power management subsystem 1 00 
to determine whether one or more components of the 
user computing device 200 or the power m anagement 
subsystem 1 00 should be activated or deactivated. In 

10 one embodiment, the additional input device includes a 
light sensor configured to detect a light level. The power 
management module 1 20 may only act network i nterface 
module 206 may only be activated if the l ight level de­
tected by the light sensor does not satisfy a threshold. I n  

15 another embodiment, the additional input d evice includes 
an image capture device configured with facial recogn i­
tion capa bi l ities. I n  this em bodiment, the network inter­
face module 206 may on ly be activated if the image cap­
ture device recogn izes the face of a user associated with 

20 the user computing device 200. More i nformation on con­
trol l ing speech recogn ition capabil ities with input devices 
may be found in U .S .  Patent App. No. 1 0/058,730, enti­
tled "AUTOMATIC SPEECH RECOGNITION SYSTEM 
AND M ETHOD," filed on January 30, 2002, which pub-

25 l ished as U.S .  Patent Pub. No. 2003/01 44844 on Ju ly 
3 1 , 2003. Further i nformation on control l ing speech rec­
ogn ition capabi lities may be fou nd in U .S.  Patent No. 
8,326,636, e ntitled "US ING A P HYSI CAL PHENOME­
NON D ETECTOR TO CONTROL OPERATION OF A 

vated network interface mod ule 206 i n  response to re- 30 SPEECH RECOGNITION ENGINE," which issued on 
ceiving a deactivation instruction from the remote com­
puting device, in response to determin ing that at least a 
predeterm ined amountof time has passed s ince a n  a udio 
input satisfying an energy level threshold has been ob­
tai ned, or i n  response to receiving a n  audio i n pu t  that 
includes a sleepword. 
[0036] The audio i nput modu le 208 may incl ude an au­
d io input device, such as a m icrophone or array of m i­
crophones, whether a nalog or d igital. The m icrophone 
or array of m icrophones may be implemented as a d irec­
tional m icrophone or directional  array of m icrophones. I n  
some embod iments, the audio input module 208 receives 
aud io a nd provides the a ud io to the power management 
subsystem 1 00 for processing, substantially as d is­
cussed a bove with respect to F IG .  1 .  The audio input 
modu le 208 may also receive instructions from the power 
management subsystem 1 00 to set a sampl ing rate 
(whether in frame rate or bitrate) for obta in ing audio.  The 
audio input module 208 may also (or i nstead) include one 
or more p iezoelectric elements a nd/or m icro-electrical­
mechan ica l  systems (MEMS) that can convert acoustic 
energy to a n  electrical signal for processing by the power 
management su bsystem 1 00. The audio input module 
2 08 may further be provided with amplifiers, rectifiers, 
and other audio processing com ponents as desired. 
[0037] One or more additional i n put devices such as 
l ight sensors, position sensors, image capture devices, 
or the l ike may be provided with the user computing de-

December 4, 2012 .  
[0038] Stil l further i nput  devices may be provided, 
which may include user input devices such as mice, key­
boards, touch screens, keypads, etc. Likewise, output de-

35 vices such as d isplays, speakers, headphones, etc. may 
be provided. I n  a particular example, one or more output 
devices configured to present speech recogn ition results 
in audio format (e.g. , via text-to-speech) or in visual for­
mat (e.g . ,  via a display) may be included with the user 

40 com puting device 200. Such in put a nd output devices 
are wel l  known in the art and need not be discussed in 
further detail herein, and are not shown in F I G .  2 so as 
to avoid obscuring the principles of the present disclo­
sure. 

45 [0039] The power supply 2 1 8  may provide power to 
the various components of the user computing device 
200. The power supply 2 1 8  may include a wireless or 
portable power supply, such as a disposable or recharge­
able battery or battery pack; or may include a wired power 

50 supply, such as an a lternating current (AC) power supply 
configured to be plugged into an electrical outlet. In some 
e m bodiments, the power supply 2 1 8  com m u nicates the 
level of power that it can supply to the power manage­
ment subsystem 100 (e.g. ,  a percentage of battery l ife 

55 remain ing,  whether the power supply 21 8 is plugged i nto 
a n  electrical outlet, etc.). I n  some embodiments, the pow­
er management subsystem 1 00 selectively activates or 
deactivates one or more modu les 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 an e lectrical outlet, the power management subsystem 
1 00 may activate the network interface modu le 206 and 
leave it in an activated state. If the user computing device 
200 is running on battery power, the power management 
subsystem 1 00 may selectively activate and deactivate 
the network interface modu le 206 as d iscussed above. 
[0040] Turn ing now to F IG.  3, an i l lustrative routine 300 
is shown in which modules of the power management 
subsystem 1 00 may be selectively activated for process­
ing an audio input. The i l lustrative routine 300 represents 
an escalation of processing and/or power consu mption, 
as modules that are activated later in the i l lustrative rou­
tine 300 may have relatively greater processing require­
ments and/or power consumpt ion.  
[0041]  The i l lustrative routine 300 may beg in at block 
302 as the audio input module 208 mon itors for audio 
input. The audio i nput module 208 may receive an audio 
input at block 304. At block 306, the received audio input 
may be recorded to the memory buffer modu le 1 04. At 
block 308, the audio detection module 1 06 may deter­
mine whether the audio i nput has an energy level that 
satisfies an energy level threshold (and , optionally, 
whether the audio input has an energy level that satisfies 
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 mon itor for audio i nput in block 31 O until an­
other audio i nput is  received. 
[0042] Returning to block 308, if the audio detection 
module 1 06 determines that the audio i nput has an en­
ergy level satisfying a threshold, the power management 
module 1 20 may activate the speech detection module 
1 08 at block 3 1 2  (alternately, the audio detection module 
1 06 may directly activate the speech detection module 
1 08,  and the power management module 1 20 may be 
omitted as wel l  in the following blocks). At block 3 1 4, the 
speech detection module 1 08 may determine whether 
speech is present in the obtained audio input, substan­
tially as d iscussed above with respect to FIG.  1 .  If the 
speech detection module 1 08 determines that speech is 
not present (or not l i kely to be present) in the aud io i nput, 
the power management modu le 1 20 may deactivate the 
speech detection module 1 08 at b lock 3 1 6. The audio 
input module 208 may then continue to mon itor for audio 
input in b lock 3 1 0 until another audio i nput is received . 
[0043] Returning to block 3 1 4 ,  if the speech detection 
module 1 08 determi nes that the audio input includes 
speech, the power management modu le 1 2 0  may acti­
vate the speech processing modu le 1 1 0  at block 31 8. As 
d is cussed above, the speech processing module 1 1  O 
may determine whether a wakeword is present in the 
speech at block 320. If the speech processing module 

be deactivated at block 3 1 6 .  The audio input device 208 
may then continue to mon itor for aud io input in block 3 1 0 
until another audio input is received. 
[0044] Returning to block 320, if i n  some embodi ments, 

5 the speech processing module 1 1 0 determines that the 
wakeword is present in the speech, user 401  the speech 
processing module 1 1 0  optionally determ ines in block 
324 whether the speech is associated with a particular 
user (e.g., whether the wakeword was spoken by the 

10 user), substantially as discussed above with respect to 
FIG.  1 .  If the speech is not associated with the particular 
user, the speech processing module 1 1 0  may be deac­
tivated at block 322. The speech detection module 1 08 
may also be deactivated at block 3 1 6. The audio input 

15 device 2 08 may then continue to monitor for audio input 
in block 3 1 0  until another audio i nput is received. If the 
speech is associated with the particular user, the i l lus­
trative routine 300 may proceed to block 326.  In other 
embodiments, b lock 324 may be omitted,  and the i l lus-

20 trative routine 300 may proceed d irectly from block 320 
to block 326 responsive to the speech processing module 
1 1 0  determin ing that a wakeword is present in the 
speech. 
[0045] At block 326, the power management module 

25 1 20 may activate the appl ication processing module 1 1 2 ,  
which may implement the speech recog nition appl ication 
module 2 1 6  shown in F IG .  2. The power management 
module 120  may also activate the network interface mod­
ule 206 at block 328. With the network interface modu le 

30 206 activated , the audio in put recorded to the memory 
buffer module 1 04 may be transmitted over a network 
via the network i nterface module 206. I n  some em bodi­
ments, wh ile the network interface module 206 is active, 
subsequently obtained audio i np uts are provided from 

35 the audio i nput mod ule 208 d irectly to the appl ication 
processing modu le 1 1 2 and/or the network interface 
module 206 for transm ission to the remote computing 
device. However, i n  other embodiments, any or all of the 
speech detection modu le 1 08, speech processing mod-

40 ule 1 1 0, and appl ication processing modu le 1 12 process 
the audio input before provid ing it to the network interface 
module 206 to be transmitted over the network 4 1 0  to a 
remote computing device. 
[0046] In some embodiments, not shown, the power 

45 management subsystem 1 00 waits u nti l  the remote com­
puting device returns a confirmation that the wakeword 
is present in the first audio input to transmit subsequent 
audio inputs for recogn ition. If no confirmation of the 
wakeword is provided by the remote computing device, 

50 or if a deactivation instruction is received via the network 
interface modu le 206, the network interface module 206 
and one or more modu les of the power management sub­
system 1 00 may be deactivated . 
[0047] As many of the operations of the power man-

1 1 0 determines that the wakeword is not present in the 55 agement subsystem 1 00 may generate probabi l istic rath­
speech (or not l ikely to be present in the speech), the er than exact determinations, errors may occur d uring 
speech processing module 1 1 0  may be deactivated at 
block 322. The speech detection module 1 08 may also 

8 

the i l lustrative routine 300. I n  some instances, a particular 
module of the power management subsystem 1 00 may 
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provide a "false positive," causing one or more modules 
to be incorrectly activated. For example, the speech de­
tection modu le 1 08 may incorrectly determine that 
speech is present at block 3 1 4, or the speech processing 
module 1 1 0 may incorrectly determine that the speech 
includes the wakeword at block 320or that the speech 
belongs to the user at block 324. Adaptive thresholding 
and cross-validation among the modu les of the power 
management subsystem 1 00 may be advantageously 
used to reduce false positives. Two examples of adaptive 
thresholding are d iscussed herein,  but other types of 
adaptive thresholding are possible. As discussed above, 
the speech detection module may determine that speech 
is present in an audio input at block 314.  However, the 
speech processing module 1 1 0, which may recognize 
speech more precisely than the speech detection module 
1 08 owing to its superior processing power, may deter­
mine that in fact no speech is present in the audio input. 
Accordingly, the speech processing modu le 1 1 0 may di­
rect the speech detection modu le 1 08 to increase its 
score threshold for determining  that speech is present in  
the audio input, so as to reduce future fa lse positives. 
Likewise, if the remote computing device (such as a 
speech recognition server 420) i ncludes speech recog­
nition capabil ities, the remote com puting 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 1 10 may have in­
dicated that the wakeword was present. Accordingly, the 
score threshold of the speech processing module 1 1 0  
for determin ing 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 other instances, a particular com ponent may 
provide a "false negative," such that components of the 
power management subsystem 1 00 are not activated 
andior the network interface mod ule 206 is not activated , 
even though the user has spoken the wakeword. For ex­
ample, the speech detection module 1 08 may incorrectly 
determine that no speech is present at block 3 14 ,  or the 
speech processing module 1 1 0  may incorrectly deter­
mine that the speech does not i nclude the wakeword at 
block 320 or that the speech does not belong to the user 
at b lock 324. To reduce the l ikel ihood of false negatives, 
the power management subsystem 1 00 may periodical ly 
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 unti l one or 
more false positives are obtained, as descri bed 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 that a user may decrease o ne or more score 
thresholds to reduce false negatives, as further described 
below with respect to FIG. 5. 

[0049] In some embod iments, not all activated compo­
nents are deactivated if a negative resu lt is obtained at 
any of blocks 3 1 4, 320, or 324. For example,  if a wake­
word is not recog nized at b lock 320, the speech process-

5 ing module 1 1 0 may be deactivated at block 322, but the 
speech detection module 1 08 may remain activated. Ad­
ditionally, blocks may be skipped in some imp lementa­
tions. I n  some embodiments, a score satisfying a thresh­
old at either of blocks 3 1 4  or 320 prompts one or more 

10 subsequent blocks to be skipped. For example, if the 
speech processing module 1 1 0  determines with very 
high confidence that the wakeword is present in the 
speech at block 320, the i l lustrative routine 300 may skip 
directly to block 326 

15 [0050] Further, in some embodiments, the user com­
puting device 200 may incl ude an automatic speech rec­
ogn ition engine configured to be executed by the 
processing unit 202. As such on-device speech recogni­
tion may have especially h ig h  power consumption, the 

20 processing unit 202 may only implement the automatic 
speech recognition engine to recognize speech respon­
sive to the speech processing module 1 1 0  determin ing 
that the wakeword has been spoken by a user. 
[0051 ] With reference now to FIG. 4A, F IG.  48, and 

25 FIG.  4C, example operations of a distributed speech rec­
ogn ition service are shown in the i l lustrative environment 
400. The environment 400 may include a user 401 ; a 
user com puting device 200 as described above; a net­
work 4 1 0; a speech recog nition server 420; and a data 

30 store 430. 
[0052] The network 41 0 may be any wired network, 
wireless network or combination thereof. I n  addition ,  the 
network 4 1 0  may be a personal area network, local area 
network, wide area network, cable network, satel l ite net-

35 work, cel lu lar telephone network, or combination thereof. 
Protocols and devices for comm unicating via the Internet 
or any of the other aforementioned types of communica­
tion networks are well known to those ski lled in the art of 
com puter communications, and thus need not be de-

40 scribed in more detail herein .  
[0053] The speech recog nition server 420 may gener­
al ly be any computing device capable of commun icating 
over the network 4 1  O. I n  some embodiments, the speech 
recog nition server 420 is implemented as one or more 

45 server computing devices, thoug h  other implementations 
are possible. The speech recogn ition server 420 may be 
capable of receiving audio input over the network 4 1 0 
from the user com puting device 200. This audio input 
may be processed in  a number of ways, depending on 

50 the implementation of the speech recognition server 420. 
I n  some e mbod iments, the speech recogn ition 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 

55 model of the wakeword), and transmits the confirmation 
to the user com puting 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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ide ntification techn iques. 
[0054] The speech recognition server 420 may proc­
ess the audio input received from the user com puting 
d evice 200 to determine speech recognition results from 
the audio input. For examp le ,  the audio input may include 
a spoken query for an intel ligent agent to process; speech 
to be transcribed to text; or  other speech su itable for a 
speech recognition application. The speech recognition 
server 420 may transmit the speech recognition resu lts 
over the network 4 1 0 to the user computing device 200. 
Further information pertaining to distributed speech rec­
ogn ition applications may be found in U .S. Patent No. 
8 , 1 1 7 ,268, entitled "Hosted voice recogn ition system for 
wireless devices" and issued on February 14 ,  201 2 ,  the 
d is closure of which is hereby incorporated by reference 
in its entirety. 
[0055] The speech recogn ition server 420 may be in  
communication either locally or  remotely with a data store 
430. The data store 430 may be embodied in hard disk 
d rives, solid state memories, and/or any other type of 
non-transitory, com puter-readable storage med ium ac­
cessib le to the speech recogn ition server 420. The data 
store 430 may a lso be distributed or partitioned across 
mu ltiple storage devices as is known in the art without 
d eparting from the spirit and scope of the present d isclo­
sure.  Further, in some e mbodiments ,  the data store 430 
is implem ented as a network-based e lectronic 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 , wh ile in other em­
bod iments, the U pon receiving an audio input determ ined 
by the user computing device 200 to include a wakeword , 
the speech recogn ition server may compare the a udio 
input to a known model of the wakeword stored in the 
data store 430. If the audio input is sufficiently s imi lar  to 
the known model, the speech recognition server 420 may 
transmit a confirmation of the wakeword to the user com­
puting device 2 00, whereupon the user computing device 
2 00 may obtain further audio input to be processed by 
the speech recognition server 420. 
[0057] The data store 430 m ay also include one or 
more acoustic a nd/or language models for use in  speech 
recognition. These models m ay include general-purpose 
models as wel l  as specific models. Models may be spe­
cific to a user 401 ;  to a speech recogn ition app lication 
implemented by the user com puting device 200 and/or 
the speech recogn ition server 420; or may have other 
specific purposes. Further information regard ing lan­
g uage models and acoustic models may be found in U.S.  
Patent App. No. 1 3/587,799, entitled "DISCRIM INATIVE 
LANGUAGE MODEL PRU N I NG," filed on August 1 6, 
2 0 1 2; and in U.S.  Patent App. No. 1 3/592 , 1 57, entitled 
"UNSUPERVISED ACOUSTIC MODEL TRAIN ING," 
filed on August 22 ,  201 2 .  
[0058] The data store 430 may further include data that 
is responsive to a query contained in  a udio input received 
by the speech recog nition server 420. The speech rec-

ognition server 420 may recognize speech included in  
the aud io input, identify a q uery i ncluded in the speech , 
and process the query to identify responsive data in the 
data store 430. The speech recogn ition server 420 may 

5 then provide an inte l ligent agent response including the 
responsive data to the user com puting device 200 via 
the network 4 1 0. Sti l l  further data may be i nc luded in  the 
data store 430. 
[0059] I t  wi l l  be recogn ized that many of the devices 

10 described a bove are optional and that e m bod iments of 
the environment 400 may or may not com bine devices. 
Furthermore, devices need not be distinct or d iscrete. 
Devices may also be reorganized in the enviro nm ent400. 
For example, the speech recognition server 420 may be 

15 represented as a single physical server com puting de­
vice, or, alternatively, may be spl it into mu ltiple physical 
servers that achieve the functional ity described herein.  
Further, the user computing device 200 m ay have some 
or al l  of the speech recognition functional ity of the speech 

20 recog nition server 420. 
[0060] Additional ly, it should be noted that in some em­
bodiments, the user computing device 200 and/or speech 
recog nition server 420 may be executed by one more 
virtual machines implemented in  a hosted computing en-

25 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 a nd/or storage devices. A 
hosted computing environment may a lso be referred to 

30 as a cloud com puting environment. One or more of the 
computing devices of the hosted computing environment 
may include a power management subsystem 1 00 as 
discussed a bove. 
[0061 ] With specific reference to F IG . 4A, an i l lustrative 

35 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-

40 stantially as d iscussed above with respect to F IG .  3 .  The 
audio input may a lso include a voice com m and or q uery. 
Responsive to determ in ing that the speech includes the 
wakeword , the application processing module 1 1 2 and 
the network interface modu le 2 06 of the user computing 

45 device 200 may be activated (3) and the aud io input trans­
m itted (4) over the network 41 0 to the speech recogn ition 
server 420. The speech recognition server 420 may con­
firm (5) that the wakeword is present in the audio input,  
and maytransmit (6) a confirmation to the user computing 

50 device 200 over the network 4 1 0 .  
[0062] Turning now to F I G .  4 B ,  responsive to receiving 
the confirmation of the wakeword from the speech rec­
ogn ition server 420, the user computing device 200 may 
continue to obtain audio input (7) to be provided to the 

55 speech recognition server 420 for processing . For exam­
ple, the obtained audio input may include an inte l l igent 
agent q uery 404 for processing by the speech recognition 
server 420. Alternately, the obtained audio input may in-
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elude speech to be transcribed by the speech recogn ition 
server 420 (e.g. ,  for use with a d ictation, word processing, 
or messaging appl ication executed by the appl ication 
processing modu le 1 1 2) .  The user computing device 200 
may transmit the audio input (8) over the network 4 1 0  to 
the speech recogn ition server 420. Optionally, an iden­
tifier of the speech recognition application for which 
speech recogn ition results are to be generated may be 
provided to the speech recogn ition server 420, so that 
the speech recognition server 420 may generate resu lts 
specifically for use with the speech recognition applica­
tion i mplemented by the appl ication processing module 
1 1 2 .  The speech recogn ition server 420 may recognize 
speech (9) i ncluded in the audio i np ut and generate 
speech recognition resu lts ( 1 0) therefrom. The speech 
recognition results may include, for examp le, a transcrip­
tion of the speech , an i ntelligent agent response to a q ue­
ry included i n  the speech, or any other type of result. 
These speech recogn ition results may be transm itted 
( 1 1 )  from the speech recogn ition server 420 to the user 
computing device 200 over the network 4 1 0. In response 
to receiving the results, the application processing mod­
ule 1 1 2 may cause presentation of the results ( 1 2) i n  
audible format (e.g . ,  via text-to-speech) o r  in visual for­
mat (e.g . ,  via a d isplay of the user computing device 200). 
[0063] With reference now to FIG. 4C, the user com­
puting device 200 may continue to obtain aud io i nput ( 1 3) 
to be provided to the speech recognition server 420 for 
processing .  The user com puting device 200 may transmit 
the audio input ( 1 4) over the network 4 1 0  to the speech 
recognition server 420. The speech recognition server 
may recogn ize a ny speech ( 1 5) i ncluded in the audio 
input. Responsive to recognizi ng 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 ( 1 6) any subsequent speech recogn ition.  For 
exam ple, the user 401 may speak words that do not cor­
respond to a structured command or query, such as un­
d irected natural language speech 406. The speech rec­
ogn ition server 420 may also analyze the speech's 
speed, carefu lness, inflection ,  or clarity to determ ine that 
the speech is not directed to the user computing device 
200 and shou ld not be processed into speech recogn ition 
results. 
[0064] Other types of audio inputs may also prompt 
the speech recogn ition server 420 to stop subseq uent 
speech recogn ition. Alternately, the speech recogn ition 
server 420 may determine that the received audio input 
does not i nclude speech. Responsive to receiving one 
or more audio i nputs that do not i nclude speech d irected 
to the user computing device 200, the speech recogn ition 
server 420 may determ i ne that speech recogn ition re­
sults should not be generated and that the speech rec­
ogn ition should stop. Further, the audio i np ut may include 
a predetermined sleepword, which may be selected by 
the user 401 . If the speech recogn ition server 420 detects 
the sleepword, the speech recognition server 420 may 
stop perform ing speech recognition on the audio i nput. 

Further, the speech recognition server 420 may deter­
m ine that m u lt iple users 401  are present i n  the vicinity of 
the user computing device 200 (e.g. ,  by performing 
speaker identification on mu ltiple audio i nputs obtained 

5 by the user com puting device 200). l f the number of iden­
tified users 401  satisfies a threshold (which may be any 
number of users 401 greater than one), the speech rec­
ogn ition server 420 may determine that any audio inputs 
obtained by the user com puting device 200 are not l ikely 

10 i ntended to be processed i nto speech recognition results. 
[0065] Responsive to determ ining that the speech of 
the user 401 is not directed to the user computing device 
200 (or determin ing that subseq uent speech recognition 
should not be performed for any of the other reasons 

15 discussed above), the speech recogn ition server 420 
may transmit a deactivation i nstruction ( 1 7) over the net­
work 4 1 0  to the user computing device 200. I n  response 
to receiving the deactivation i nstruction, the user com­
puting device 200 may deactivate ( 1 8) its network inter-

20 face module 2 06 and one or more components of the 
power management subsystem 1 00 ,  such as the appl i­
cation processing module 1 12 ,  the speech processing 
modu le 1 1 0, and/or the speech detection module 1 08.  
Other conditions may also prompt the speech recognition 

25 server 420 to transmit the deactivation instruction to the 
user com puting device 200. For example, return ing to 
FIG.  4A, if the speech recogn ition server 420 determines 
that a wakeword is not present in the audio input received 
at state (1 ), the speech recogn ition server 420 may trans-

30 m it a deactivation instruction to the user computing de­
vice 200. Alternately, the speech recog nition server 420 
may determine that a threshold amount of time has 
passed since it last received an a udio input includ ing 
speech from the user computing device 200, and may 

35 accord ingly transmit a deactivation instruction to the user 
computing device 200. Still other criteria may be deter­
m ined for transm itting a deactivation instruction to the 
user com puting device 200. 
[0066] Returning again to FIG.  4A, u pon receiving a 

40 subsequent audio input determ ined to i nclude a wake­
word , the user com puting device 200 may activate the 
com ponents of the power management subsystem 1 00 
and the network interface modu le 206 and transm it the 
audio input to the speech recognition server 420. The 

45 example operations shown herein may thus repeat them­
selves. 
[0067] The example operations depicted in FIG. 4A, 
F IG.  4B ,  and FIG. 4C are provided for i l lustrative purpos­
es. One or more states may be omitted from the example 

50 operations shown herein ,  or additional states may be 
added. In a particu lar example, the user computing de­
vice 200 need not obtain a confirmation of the wakeword 
from the speech recogn ition server 420 before transmit­
ting an audio input for which speech recogn ition results 

55 are to be generated by the speech recogn ition server 
420. Additionally, the user computing device 200 need 
not obtain a deactivation instruction before deactivating 
its network i nterface modu le 206 and/or one or more of 
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the components of its power management subsystem 
1 00 ,  such as the appl ication processing module 1 1 2 ,  
speech processing module 1 1 0, or speech detection 
module 1 08. Rather, power management subsystem 1 00 
may determine (via the audio detection module 1 06) that 
at least a threshold amount of time has passed since an 
aud io input having an energy level satisfying an energy 
level threshold has been obtained by the user com puting 
device 200. Alternately, the user computing device 200 
may determine (via the speech detection module 1 08) 
that at least a threshold amount of time has passed since 
an audio input that includes speech has been obtained. 
Responsive to determin ing that the threshold amount of 
time has passed, the power management subsystem 1 00 
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 F IG.  3. 
[0068] Further, the power management subsystem 
1 00 may be configured to recognize a sleepword select­
ed and spoken by the user 401 , i n  a manner s ubstantia lly 
simi lar to how the wakeword is identified in F IG.  3. If the 
sleepword is detected by the power management sub­
system 1 00 (e.g . ,  by the speech processing module 1 1 0) ,  
the network interface module 206 and/or one or more of 
the components of the power management subsystem 
1 00 may be deactivated. Likewise, if the user com puting 
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 i l lustrative user interface 500 
that may be provided by a user com puting device 200 
for customizing operations of the power management 
subsystem 1 00 and of the user computing device 200. 
I n  one embodiment. the user interface modu le 2 1 2  proc­
esses user input made via the user interface 500 and 
provides it to the power management subsystem 1 00. 
[0070] The energy level threshold e lement 502 may 
enable a user to specify a threshold energy level at which 
the speech detection module 1 08 should be activated , 
as shown in b lock 308 of F IG.  3. For example, if the user 
computing device 200 is in a relatively noisy e nvironment 
or if the user com puting device 200 is experiencing a 
s ignificant number of "false positives" determined by the 
aud io detection module 1 06,  the user 401 may wish to 
increase the energy level threshold at which the speech 
processing modu le 1 08 is activated . If the user 401 is in 
a relatively quiet e nvironment or if the user computing 
device 200 is experiencing a sign ificant number of false 
negatives, the user 401 may wish to decrease the energy 
level threshold at which the speech detection module 1 08 
is activated. As d iscussed above, the energy level thresh­
old may correspond to a volume threshold, intensity 
threshold , am plitude threshold. or other threshold related 
to the aud io input. 
[0071 ]  The keyword confidence threshold element 504 
may enable a user to specify a threshold score at which 
the speech processing modu le 1 1 0  determines that a 
keyword is present. Likewise, the identification confi-

dence threshold element may enable a user to specify a 
threshold score at which the speech processing module 
1 1 0  determ ines that the user spoke the keyword. I n  one 
e m bodiment, the application processing modu le 1 1 2 and 

5 the network interface m odule 206 are activated respon­
sive to the speech processing module 1 1  O recognizing 
a wakeword (e.g . ,  the speech processing module 1 1 0  
determin ing a score that satisfies a threshold, which 
score corresponds to a l ikel ihood that the wakeword is 

10 included in the speech) .. I n  another embodiment, the ap­
pl ication processing module 1 1 2 and the network inter­
face module 206 are activated responsive to the speech 
processing module 1 1 0 determining that the wakeword 
is associated with the user 401  with at least the threshold 

15 score corresponding to a likelihood that the wakeword is 
associated with the user. In a further em bod iment, the 
application processing modu le 1 1 2 and the network in­
terface module 206 are activated responsive to the 
speech processing module 1 1 0  both recognizing the 

20 wakeword with at least the threshold score and deter­
m in ing 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-

25 vidual com ponents of the power management subsys­
tem 1 OD. Further threshold elements may be provided to 
enable the user to specify scores at which one or more 
blocks of the i l lustrative routine 300 may be skipped, sub­
stantially as discussed above with respect to FIG. 3.  

30 [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 modu le 206 and/or one or 
more com ponents of the power management subsystem 

35 1 00 are automatically deactivated . With reference to tim­
er element 508A, if the power management subsystem 
1 00 determi nes that at least a threshold interval of t ime 
has passed since an  audio input having an  energy level 
satisfying an energy level threshold has been obtained 

40 by the user computing device 200, the network interface 
module 206 may be automatically deactivated, in addition 
to the application processing modu le 1 1 2 ,  the speech 
processing modu le 1 1 0, and the speech detection mod­
u le 1 08 of the power management subsystem 1 00. Fur-

45 ther ti mer elements may also be used to set a threshold 
time interval after which the speech recogn ition server 
420 automatically sends a deactivation instruction to the 
network interface modu le 206 and the power manage­
ment subsystem 1 OD, substantially as d iscussed above 

50 with respect to FIG. 4C. Timer elements for other mod­
u les of the power management subsystem 1 DO may also 
be provided . 
[0073] With continued reference to FIG. 5, the user 401 
can select whether the wakeword shou ld be confirmed 

55 by the speech recognition server 420 with server confir­
mation element 51 D. I n  some embod iments, the appl ica­
tion processing module 1 1 2 and network interface mod­
u le 206 only remains activated after the speech process-
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ing mod ule 1 1 0  detects the wakeword if a confirmation 
of the wakeword is received from the speech recogn ition 
server 420. If the user 401 requires server confirmation 
of the wakeword , subsequently obtained audio inputs 
may not be transmitted to the s peech recognition server 
420 unless the wakeword is confirmed . However, as d is­
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 s ubsequent to the 
speech processing mod u le 1 1 0  detecting the wakeword 
in the s peech and/or determining that the speech is as­
sociated with the user 401 . 
[0074] The user 401 may a lso select whether speaker 
identification is required with s peaker identification ele­
ment 5 1 2 .  If the user 401 requires speaker identification,  
the speech processing module 1 1 0 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 mod u le 1 1 2 and network interface mod­
u le 2 06 may be activated responsive to the speech 
processing module 1 1 0 determ ining that the user 401  is 
the speaker of the speech.  Likewise, the network inter­
face modu le 2 06 may remain in an activated state re­
sponsive to receiving a confirmation from the s peech rec­
ogn ition server 420 that the user 401 is indeed the speak­
er  of the wakeword. I f  the user 401 does not requ ire 
speaker  identification, however, neither the speech 
processing module 1 1 0 nor the speech recogn ition serv­
er 420 need identify the speaker. 
[0075] The user interface 500 m ay a lso include an on­
device recognition selection e lement 5 1 4, wherein the 
user 401 may select whether the user computing device 
2 00 generates speech recognition results by itself, or 
whether audio inputs are routed to the speech recogn ition 
server420 for processing into speech recognition results. 
The on-device recogn ition selection element 5 1 4  may be 
o ptionally d isabled or grayed out if the user computing 
device 200 does not include on-device speech recogni­
tion capabi lities. Further, the on-device recognition se­
lection element 5 1 4  may be automatically deselected 
(and on-device speech recognition capabi lities automat­
ically d isabled) if the power supply 2 1 8  drops below a 
threshold power supply level (e.g. ,  a battery charge per­
centage), as on-device speech recognition capabilities 
as im plemented by the processing un it 202 and/or the 
a pp lication processing modu le 1 1 2 may require a rela­
tively large power draw. 
[0076] The wakeword pane 5 1 6  and sleepword pane 
5 1 8  may include user interface elements whereby the 
user 401 may record and cause playback of a wakeword 
or s leepword spoken by the user 401 . When the user 401  
records a wakeword or sleepword, the  network interface 
modu le 206 may be automatically activated so that the 
a ud io input i ncluding the user's speech may be provided 
to the speech recogn ition server 420. The speech rec­
ogn ition server 420 may return a transcription of the re-

corded wakeword or sleepword so that the user may de­
termine whether the recorded wakeword or sleepword 
was understood correctly by the s peech recogn ition serv­
er 420. Alternately, when the user 401  records a wake-

5 word or sleepword, a ny on-device speech recogn ition 
capabi lities of the user com puting device 200 may be 
activated to transcribe the recorded s peech of the user 
401 . A spectral representation of the spoken wakeword 
or sleepword may a lso be provided by the user interface 

10 500. Optionally, the wakeword pane 5 1 6 and sleepword 
pane 5 1 8  may include suggestions for wakewords or 
sleepwords, and may a lso indicate a quality of a wake­
word or sleepword provided by the user 401 , which qual­
ity may reflect a l ikel ihood that the wakeword or sleep-

15 word is to produce false positive or false negative. Further 
information regard ing suggesting keywords may be 
fou nd in  U.S. Patent App. No. 1 3/670 ,316 ,  entitled 
'WAKE WORD EVALUATION," which was filed on No­
vem ber  6, 2 0 1 2 .  

20 [0077] Various aspects of the present disclosure have 
been discussed as hardware im plementations for i l lus­
trative purposes. However, as d iscussed above, the pow­
er management subsystem 1 00 may be partial ly orwhol ly 
implemented by the processing un it 202. For example,  

25 some or a l l  of the functional ity of the power m anagement 
subsystem 1 00 m ay be im plemented as software instruc­
tions executed by the processing unit 2 02 .  I n  a particu lar, 
non-l im iting exa mple, the functionality of the speech 
processing m odu le 1 1 0, the app lication processing mod-

30 ule 1 1 2 ,  a nd the power m anagement module 1 20 may 
be imp lemented as software executed by the processing 
un it 202. The processing un it 202 may accord ing ly be 
configured to selectively activate and/or deactivate the 
network interface modu le 206 responsive to detecting a 

35 wakeword . Sti l l  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 d ifferent se­
quence, can be added, merged, or left out altogether 

40 (e.g . ,  not all described operations or events are neces­
saryforthe practice ofth e a lgorithm) .  Moreover, in certain 
em bodiments, operations or events can be performed 
concurrently, e .g . ,  through m ulti-threaded processing, i n­
terrupt processing,  or mu ltiple processors or processor 

45 cores or on other parallel arch itectures, rather than se­
quentially. 
[0079] The various i llustrative logical blocks, modules, 
routines, and a lgorithm steps described in connection 
with the embodiments disclosed herein can be imple-

50 mented as electronic hardware, computer software, or 
combinations of both. To clearly i l lustrate this inter­
changeabi l ity of hardware and software, various i l lustra­
tive components, blocks, modu les, and steps have been 
described above genera l ly in terms of their functionality. 

55 Whether such functionality is implemented as hardware 
or software depends upon the particular a ppl ication and 
design constraints imposed on the overal l  system .  The 
described fun ctionality can be implemented i n  varying 
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ways for each particular application, but such imple men­
tation decisions should not be interpreted as causing a 
departure from the scope of the disclosure. 
[0080] Conditional language used herein,  s uch as, 
among others, "can," "could," "might," "may," "e.g. ," and 5 

the like, unless specifica l ly stated otherwise, orotherwise 
understood within  the context as used, is generally in­
tended to convey that certain embodiments include, while 
other embod iments do not include, certain features, el­
ements and/or steps. Thus, such conditional language 10 

is not generally intended to imply that features, elements 
andior steps are in any way required for one or more 
embodiments or that one or more e mbod iments neces­
sarily include logic for deciding , with or without author 
input or prompting , whether these features, elements 15 

andior steps are included or are to be performed in any 
particular em bodiment. The terms "comprising ,"  "includ-

first com puting device based at least in part on 
the one or more values: 
performing an operation, by the first module,  
wherein the operation com prises: 

determ in ing that the audio input comprises 
a wakeword and causing activation of a net­
work interface mod ule {206) in response to 
determ in ing that the audio input comprises 
a wakeword; and 
causing transm ission of at least a portion of 
the audio input to a second com puting de­
vice via the activated network interface 
modu le. 

2. The com puter- implemented m ethod of C laim 1 ,  
wherein:  

the first modu le comprises a processor that is 
ing," "having," and the l ike are synonymous and are used 
inclusively, in an open-ended fashion, and do not exclude 
additional e lements, 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 e lements, the term "or" 
means one, some,  or al l  of the elements in the list. 

20 switchable between a low-power state and a 
high-power state; and 
the processor only performs the operation when 
it is in the h ig h-power state. 

[008 1 ]  Conjunctive language such as the phrase "at 
least one of X, Y and Z," unless specifical ly stated oth­
erwise, is to be understood with the context as used in 
general to convey that an item, term, etc. may be either 

25 3. The com puter- implemented m ethod of C laim 2 ,  
wherein activating the  first modu le com prises switch­
ing the processor from the low-power state to the 
h igh-power state. 

X, Y, or Z, or a combination thereof. Thus, such conj unc­
tive language is not generally intended to imply that cer­
tain em bod iments require at least one of X, at least one 
of Y and at least one of Z to each is present. 

30 4. The com puter-implemented method of Claim 2 or 

[0082] While the above detailed description has 
shown, described, and pointed out novel features as ap­
plied to various em bodiments, it can be understood that 
various omissions, substitutions, and changes in the form 
and details of the devices or algorithms i l lustrated can 

35 

Claim 3, further com prising 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 com puter-implemented method of any one of 
C laims 2 to 4, wherein the processor comprises at 

be made without departing from the disclosure. The least one of a dig ital signal processor or a microproc-
claimed subject matter is defined by the appended essor. 
claims. 40 

6. The com puter-implemented method of any one of 
C laims 1 to 5 ,  wherein the operation further compris-

Claims es receiving speech recognition results from a sec­
ond com puting device. 

1 .  A com puter-implemented method of o perating a first 45 

com puting device {202) ,  the method comprising : 7. The computer- implemented method of C laim 6 fur-

receiving an audio input; 
determining one or more values from the audio 
input, wherein the one or more values com prise 50 

at least one of: 

a first value indicating an energy level of the 
audio input; or 
a second value indicating a likelihood that 55 

the audio input comprises speech; 

activating a first mod ule ( 1 1 0, 1 1 2; 202) of the 

14 

ther comprising: 

activating a second modu le of the first com put­
ing device based at least in part on the one or 
more values, wherein the second modu le is con­
figured to imp le ment 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 ( 1 06, 1 08) configured to: 

determine one or more values, wherein the 
one or more values comprise at least one 
of a first value ind icating an energy level of 5 

an a udio input or a second va lue indicating 
a l ikel ihood that the audio input comprises 
speech; and 
cause activation of a second processor 
based at least in part on the one or more 10 

values; 

the second processor ( 1 1 0, 1 1 2; 202) configured 
to perform an operation ,  wherein the operation 
com prises: 15 

determin ing that the audio input comprises 
a wakeword and causing activation of a net-
work interface module (206) in response to 
determin ing that the audio input comprises 20 

a wakeword; and 
causing transmission of at least a portion of 
the audio input to a second device via the 
activated network interface modu le. 

25 

The device of C laim 8, wherein the first processor 
comprises at least one of a digital signal processor 
or a m icroprocessor. 

The device of Claim 8 or Claim 9, further comprising 30 

a memory buffer module co nfigured to store the au-
dio input. 

The device of any one of Claims 8 to 1 0, further com-
prising an audio input modu le in com mu nication with 35 

the first processor, wherein the audio i nput module 
is configured to obtain the audio input. 

The device of any one of Claims 8 to 1 1 ,  wherein:  
40 

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- 45 

word comprises determin ing that the aud io input 
comprises a wakeword based at least in  part on de-
termining a second score indicating a l ikelihood that 
the audio input comprises a wakeword. 

50 

The device of Claim 1 2 ,  wherein the first processor 
comprises an audio detection module and a speech 
detection module, and wherein the second proces-
sor comprises a wakeword recognition modu le. 

55 

The device of C la im 1 2  or Claim 1 3, wherein: 

the speech detection modu le is configured to 

15 

determ ine the first score using at  least one of a 
hidden Markov model ,  a Gaussian m ixture mod­
el ,  energies in a plural ity of spectral bands, or 
signal to noise ratios in a plural ity of spectra l 
bands; and 
the wakeword recognition module is further con­
figured to determine the second score using at 
least one of an application processing module, 
a hidden Markov model,  and a Gaussian mixture 
model. 

1 5. The device of any one of Cla ims 12 to 14, wherein 
the wakeword recognition modu le is configured: 

to cause deactivation of the aud io detection 
module based at least in part on the first score; 
and 
to cause deactivation of the speech detection 
modu le based at least in part on the second 
score. 

Patentanspriiche 

1 .  Computerimplementiertes Verfahren z u m  Betreiben 
eines ersten Datenverarbeitungsgerates (202), wo­
bei das Verfahre n  Folgendes aufweist: 

Empfangen einer Audioeingabe; 
Bestimmen eines oder mehrerer Werte aus der 
Audioeingabe, wobei der eine oder die mehre­
ren Werte m indestens eines der Folgenden auf­
weisen :  

e inen ersten Wert, der ein Energieniveau 
der Audioeingabe ang ibt; oder 
einen zweiten Wert, der eine Wahrschein­
lichkeit, dass d ie Audioeingabe Sprache 
aufweist, angibt; 

Aktivieren eines ersten Moduls ( 1 1 0, 1 12 ;  202) 
des ersten Datenverarbeitungsgerates mindes­
tens teilweise basierend auf dem einen oder den 
mehreren Werten ;  
Durchfi.lhren einer Operation ,  d urch das erste 
Modul ,  wobei die Operation Folgendes aufweist: 

Bestim men, dass die Audioe ingabe ein 
Weckwort aufweist, u nd Veranlassen der 
Aktivierung eines Netzwerkschnittste l len­
modu ls (206) a ls Reaktion auf das Bestim­
men, dass die Audioeingabe e in Weckwort 
aufweist; und 
Veranlassen der O bertrag ung von mindes­
tens einem Abschnitt der Audioeingabe an 
ein zweites Datenverarbeitungsgerat i.iber 
das aktivierte Netzwerkschn ittstel lenmo­
dul .  
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2 .  Computerimplementiertes Verfahren nach An­
spruch 1 ,  wobei: 

das erste Modul einen Prozessor aufweist, der 
zwischen einem Zustand geringer Leistung und 5 

einem Zustand hoher Leistung schaltbar ist; und 
der Prozessor die O peration nur d urchfi.ihrt, 
wenn er sich in dem Zustand ho her Leistung be­
findet. 

3. 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. 

4. Computerimplementiertes Verfahren nach An­
spruch 2 oder 3 ,  welches ferner das Deaktivieren 
des ersten Modu ls aufweist, wobei das Deaktivieren 

10 

15 

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

den zweiten Prozessor ( 1 1 0, 1 1 2 ;  202), der zum 
Durchfi.ihren einer Operation konfiguriert ist, wo­
bei die Operation Folgendes aufweist: 

Bestim men, dass die Audioeingabe ein 
Weckwort aufweist, und Veranlassen der 
Aktivierung eines Netzwerkschnittstel len­
modu ls (206) als Reaktion auf das Bestim­
men, dass die Audioeingabe ein Weckwort 
aufweist; und 
Veranlassen der O bertrag ung von mindes­
tens einem Abschnitt der Audioeingabe an 
ein zweites Gerat Ober das aktivierte Netz­
werkschn ittstel lenmodul .  

des ersten Moduls das Schalten des Prozessors aus 20 9. Gerat nach Anspruch 8, wobei der erste Prozessor 
dem Zustand hoher Leistung in den Zustand gerin- m indestens entweder e inen  digitalen Signalprozes-
ger Leistung aufweist. 

5. Computerimplementiertes Verfahren nach e inem 
der Anspruche 2 bis 4, wobei der Prozessor m indes- 25 

tens entweder einen d igita len Signalprozessor oder 
einen Mikroprozessor aufweist. 

6. Computerimplementiertes Verfahren nach e inem 
der Anspruche 1 bis 5,  wobei d ie O peration ferner 30 

das Empfangen von Spracherkennungsergebn is-
sen van einem zweiten Datenverarbeitungsgerat 
aufweist. 

7. Computerimplementiertes Verfahren nach An- 35 

spruch 6, welches ferner Folgendes aufweist: 

Aktivieren eines zweiten Modu ls des ersten Da­
tenverarbeitungsgerates mindestens teilweise 
basierend auf dem einen oder den mehreren 40 

Werten, wobei das zweite Modu l  zum lmp le­
mentieren einer Spracherkennungsanwendu ng 
konfiguriert ist; und Verarbeiten der Spracher­
kennungsergebn isse m it der Spracherken­
n ungsanwendung. 45 

8.  Gerat (200), welches Folgendes auf\veist: 

einen ersten Prozessor ( 1 06, 1 08), der zu Fol-
gendem konfiguriert ist: 50 

Bestimmen eines oder mehrererWerte, wo­
bei der eine oder d ie mehreren Werte min­
destens entweder einen ersten Wert, der 
ein Energieniveau einer Aud ioeingabe an- 55 

gibt. oder einen zweiten Wert, der eine 
Wahrscheinlichkeit, dass die Audioeingabe 
Sprache aufweist, angibt, aufweisen; und 

1 6  

sor oder einen Mikroprozessor aufweist. 

1 0. Gerat nach Anspruch 8 oder 9, welches ferner ein 
Speicherpuffermodu l  aufweist, das zum Speichern 
der Audioeingabe konfiguriert ist. 

1 1 .  Gerat nach einem der Ansprllche 8 bis 1 0, welches 
fernerein Audioeingabemodul  in  Kom munikation mit 
dem ersten Prozessor aufweist, wobei das Audio­
eingabemodul zum Erhalten der Audioeingabe kon­
figuriert ist. 

1 2. Gerat nach einem der Ansprllche 8 bis 1 1 ,  wobei: 

der erste Wert e ine Lautstarke der Audioeinga­
be aufweist; 
der zweite Wert eine erste Punktzah l  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 Punktzah l, die eine Wahrscheinl ich­
keit, dass die Audioeingabe ein Weckwort auf­
weist, angibt, aufweist. 

1 3. Gerat nach Anspruch 1 2, wobei der erste Prozessor 
ein Audioerkennungsmodul u nd ein Spracherken­
nungsmodul aufweist, und wobei der zweite Prozes­
sor ein Weckworterkennungsmodu l  aufweist. 

14. Gerat nach Anspruch 12 oder 1 3, wobei: 

das Spracherkennungsmodul zum Bestimmen 
der ersten Punktzahl unter Verwendung van 
mindestens entweder einem Hidden-Markov­
Modell , einem Gaur.ischen Mischvertei lungs-
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model l ,  Energien in mehreren Spektralbandern 
oder Signal-Rausch-Verhaltnissen in  mehreren 
Spektralbandern konfiguriert ist; und 
das Weckworterkennungsmodu l  fernerzum Be-
stim men der zweiten Punktzahl  u nter Verwen- 5 

dung von mindestens entweder einem Anwen­
dungsverarbeitungsmodul ,  einem H idden-Mar­
kov-Model! oder einem Gaur..schen Mischver­
tei lungsmodel l konfiguriert ist. 

1 5. Gerat nach einem der Anspruche 12 bis 1 4, wobei 
das Weckworterkennungsmodul zu Folgendem kon­
figuriert ist: 

Veranlassen der Deaktivierung des Audioer­
kennungsmodu ls mindestens teilweise basie­
rend auf der ersten Pun ktzahl ;  und 
Veranlassen der Deaktivierung des Spracher­
kennungsmodu ls m indestens teilweise basie­
rend auf der zweiten Punktzahl .  

Revend ications 

10 

15 

20 

3. 

4. 

5. 

le premier modu le comprend un  processeur qu i  
est comm utable entre un etat a basse puissance 
et un etat a haute puissance ; et 
le processeur effectue !'operation u n iquement 
quand i i se trouve dans l'etat a haute puissance.  

Procede mis en oeuvre par ordinateur de la reven-
dication 2 ,  dans lequel !'activation du premier module 
comprend la com mutation du processeur de l'etat a 
basse puissance a l'etat a haute puissance. 

Procede mis en oeuvre par ordinateur de la reven-
dication 2 ou la revendication 3, comprenanten  outre 
la desactivation du premier modu le ,  la desactivation 
du premier module comprenant la commutation d u  
processeur d e  l'etape a haute puissance a l'etat a 
basse puissance. 

Procede m is en oeuvre par ordinateur de l'une quel-
conque des revendications 2 a 4, dans lequel le pro-
cesseur comprend un processeur de signal numeri-
q ue et/ou un microprocesseur. 

6. Procede m is en oeuvre par ordinateur de l'une quel-
1 .  Procede m is en oeuvre par ordinateur pour le fonc- 25 conque des revend ications 1 a 5, dans lequel l'ope-

2 .  

tionnement d ' u n  premier dispositif informatique 
(202), le procede comprenant les etapes su ivantes : 

recevoir une entree audio ; 

ration comprend en outre la reception de resu ltats 
de reconnaissance de la parole provenant d 'un 
deuxieme dispositif informatique. 

determ i ner une au plusieurs valeurs provenant 30 7. Procede mis en oeuvre par ordinateur de la reven-
de l'entree audio ,  la ou les valeurs com prenant 
au mains un element parmi 

une premiere valeur indiq uant un niveau 
d'energie de l'entree aud io ; ou 
une deuxieme valeur indiquant une proba-
bi l ite q ue l 'entree audio com prenne de la 
parole ; 

activer u n  premier module (1 1 0, 1 1 2 ; 202) du 
prem ier dispositif informatique au mains en par-
tie en fonction de la ou des valeurs ; 
effectuer u ne o peration ,  par le premier modu le, 
!'operation comprenant les etapes su ivantes : 

determiner que l'entree audio comprend un  
mot d'activation et provoquer !'activation 
d'un module d' interface reseau (206) en re-
ponse a la determination que l 'entree audio 
comprend un mot d'activation ; et 
provoquer la transm ission d'au moins une 
partie de l'entree audio a un deuxieme d is-
positif informatique par le biais du module 
d' interface reseau active. 

Procede m is en oeuvre par ordinateur  de la reven-
dication 1 ,  dans lequel : 

35 

40 

45 

50 

55 

17  

dication 6 comprenant en outre 

!'activation d'un deuxieme module du premier 
dispositif informatique au mains en partie en 
fonction de la ou des valeurs, le deuxieme mo­
du le etant configure pour mettre en oeuvre une 
appl ication de reconnaissance de la parole ; et 
le traitement des resultats de reconnaissance 
de la parole avec !'application de reconnaissan­
ce de la 

8. Dispositif (200) comprenant : 

un premier processeur  ( 1 06, 1 08) configure 
pour : 

determ iner une ou plusieurs valeurs, la ou 
les valeurs comprenant u ne prem iere va­
leur indiquant u n  niveau d'energ ie d'une en­
tree audio et/ou une deuxieme valeur indi­
quant u ne probabil ite que l'entree audio 
comprenne de la parole ; et 
provoquer !'activation d'un deuxieme pro­
cesseur  au mains en partie en fonction de 
la ou des valeurs 

le deuxieme processeur (1 1 0, 1 1 2 ; 202) confi­
gure pour effectuer une operation, !'operation 
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9.  

1 0. 

1 1 . 

com prenant les etapes suivantes 

determiner que l'entree audio comprend un  
mot d'activation et provoquer !'activation 
d'un modu le d' interface reseau (206) en re- 5 

ponse a la determination que l 'entree a udio 
comprend un mot d'activation ; et 
provoquer la transm ission d'au moins u ne 
partie de l 'entree a udio a u n  deuxieme d is­
positif par le  biais du module d' i nterface re- 10 

seau active. 

Dispositif de la revendication 8, dans lequel  le pre-
mier processeur com prend un processeur de signal 
numerique eUou un microprocesseur. 15 

Dispositif de la revendication 8 au la revendication 
9 ,  com prenant en outre un mod ule de memo ire tam-
pon configure pour stocker l'entree audio. 

20 

Dispositif de rune q ue lconque des revendications 8 
a 1 0 ,  com prenant en outre u n  module d'entree a udio 
en communication avec le premier processeur ,  le 
modu le d'entree audio etant configure pour obten ir 
l 'entree audio .  25 

1 2. Dispositif de l 'une q ue lconque des revendications 8 
a 1 1 , dans lequel : 

1 3. 

1 4. 

la premiere valeur comprend un volume de l'en- 30 

tree audio ; 
la deuxieme va leurcomprend un premier score ; 
et 

la determination que l'entree audio compre nd un mot 
d'activation comprend la determination q ue l'entree 
audio com prend u n  motd'activation au mains en par-
tie en fonction de la determination d 'un deuxieme 
score i nd iquant une probabi l ite que l'entree a udio 
comprenne un mot d'activation. 

Dispositif de la revendication 1 2 ,  dans lequel le pre-
mier processeur comprend un mod u le de detection 
audio et u n  module de detection de la parole, et dans 
leque l  le deuxieme processeu r comprend un  module 
de recon naissance de mot d'activation. 

Dispositif de la revendication 12 ou la revendication 
1 3, dans lequel : 

le module de detection de la parole est configure 
pour determiner le prem ier score en utilisant au  
mains u n  element parm i un  modele de Markov 
cache, un modele de melange gaussien , d es 
energies dans u ne plural ite de bandes spectra-
les, ou des rapports signal/bruit dans une plu-
ralite de bandes spectrales ; et 
le mod u le de reconnaissance de mot d'activa-

35 

40 

45 

50 

55 

1 8  

lion est e n  outre configure pour determiner le 
deuxieme score e n  uti lisant au  mains un ele­
ment parmi u n  module de traitement d'appl ica­
tion ,  un modele de Markov cache, et un modele 
de m elange gaussien .  

1 5. D ispositif de l ' une  quelconque des revendications 
1 2  a 1 4, dans lequel le  module de reconnaissance 
de mot d'activation est configure : 

pour provoquer la desactivation du module de 
detection audio au  mains en partie en fonction 
du  premier score ; et 
pour provoquer la desactivation du module de 
detection de la parole au mains en partie e n  
fonction d u  deuxieme score. 
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%1 ift!tl i'r :J;Nriru A ,  ff!. :r}J $ ff W � ffi �JE B''.I � �$14 PT �1�1± f� :r}J $�Fii!i#J jjc� ,  1ifLl 1Bz Ja ffl 79 
� ( -JJJ$ffWmmE1X�-��-tk:� ffl ) o �*a�ttfflmtk:®�i'r�riruA���ffi� 

�* f 11Xi'r � ,  IJ!Hftatt11Xu1tm mtitJa m Ll®� a�riru A:t! s1g *ifti'r . :tz□*ift 1Ii tt�mum 

m®�i'r�riruA§*mi'r, �JJJ$ffW�*�q=i§ffi�mi'r�wm�m•� m . mi'r�W 

mmm® �mi'r£s{g*�M*, *ilmffm��mi'r%�, �®�W�B"1m� £s�lli 

ffiJ£�M*. �*m��wmtR:®km�1g*�M*, w�mm�w•m � •m m , MJ£@ 

m�w•�aj���fflatt•�-��fflaq=i �mam�mmm�. ��, mam�mm 

pJ§j:§�ffM�Wlru1Yffl , m!l□ , :tz□ 20 1 1  � 1 j=J 1 0  B $m3fr 20 12  � 1 j=J 1 9  B 03f79� � 0  
� �  20 1 2/00 16678 B"J " Wff� § �}JWJW (Inte l l i gent Automated As s i s tant) " q=tpfrts!i5£� 

WffE1�Wlru� 0 i��:fLl Eflml'i{] 03f pq� ��Xi§ I  ffl ${]7JA:3f AJts:Xq=t O m1f·ti:l:fuJa ffl l'!{] IXXJ 
MHi □ m:t*fil miezFn m ,  :tz□J:.X?fr5£ , * ili'r�:mtrA PTiEl14z:mtrfU:@f¥itW�JI,  ��:ittff � 
Wo TXffl�T 00 3 �W���J£7�JF� tt��7f� o �� , JJJ$ffW�*�PT�mT� 

���M*WJa ffi �W$�, ffiJ£�w•���it-�I�ffW�JIJ:.�mam��� .  

[ 00 1 6] nttm f$'fi:l:fu )a m  it.�-ITT t�� , :r}J $ ff I!�* �Jf,pJ � :fLl:1:1!! 1� Fn1i it -�I EI\J 13E 

;�$. mttm* tt�E m-��$� § ��•m, JJJ$�w�*��m��tt•��� 

�;�*- �ff���-�� �� B"1tt•�•w � . ���me:1f�ft��� , �m�iwf�m 

$ffW�M�tt-���PT��r*03fITT�Wo 

5 

Petitioner Exhibit 1004, Page 749 of 1518



CN 105009204 A 3/ 18 :m 

[00 1 1J JJif.f=E�iU I!! 1 ,  � lli PT �t%1=Eit�#&lr. 9= 1 1'1"JiJl S)j 't1::S-IJ$ig:£1-=f *m 100 o r}J$. ff:EI 

-=f *�JE 100 PI�t§t:l / JJ[$½�� 102 ;ff1iti'�t�,tFt:l:tk: 104 ; iMrlv"ffir@JJWffl:tk: 106 : i-\%1rt&iPWt:l * 108 ; i-g-iif�Wt:l* 1 10 ;Mffl�:flti* 1 12 : �,&JjJ$ff:Elt:l* 120 0 1¥1it:Rf�19=1ffi* 104 

pJ � iMr ffi"ffi r&iYW ti :tk: 106 ,  i-g.iif � WW ti :tk: 108, i-\% � �:fl t:l:tk: 1 10 , m ffl �:fl ffi :tk: 1 1 2  � El 1M] it 

ti D t:l:tk: 206 i!N ft o J}J$tf:Elffi� 120 �#PT ��Jv;i�11J!Ut:l� 106,  i-g-���IJ!tlt:l� 108 ,  i-\% 

iif�JJ.ffl� 1 1O , J�ffl �Wffl� 1 1 2 �&IMJMH� u m� 206 i!N{§ o 

[00 1 sJ ti / ���·• 102 PTti4)[* § iifJ!;m�Affl±* 208 l'l"J�JvmriwAo rxfflxtrlfil 2 � 

wieI±ihi{:J£{fffi"ffirifrJAtt� 208 0 ti / �ltJ�:tt 102 pJ]!ft:lf.*i41-ffim-tr;J;"ffi�A$=tJ�nMi1t�-tf 

ffi"ffiriw A ,  � 1.'t EB J}J $ ff :El -=f * �JE 1 00 1'11.J * fm iflWt � :fl  o i=E tt t"ffiriw A t:l:tk: 208 $t1�Jj: "¥ ttt"ffi 

riw A C f9Ll :tz□ , iir&"ffiriw A.tit* 20s @A%�"¥zz:£Jxl�*1tM&"¥1fJ!;Nrifrl A.#&11 ) 1'1{:J�:OOHJ1] q:i ,  ti 

I �$½m=tt 102 PT f:f:®:1:ihJAr}J$ffJ-'.-=f * �JE 1 00 q:i �'�o  lzsl .tlt , iMf;9"ffirifrJAt:l� 20s PTi%iMr:P"ffi 

riwA1Htt�1i¾fUr}J$ff:El-=f *m 100 sq*ftM:l�o 

[ oo 1 9  J +¥ 1iti' =tt £1! 19=1 m � 1 04 PT� 1'i JJEicll * 1¥ {ii�"¥ iMr &Nriw A 1¥1 -1'-� $ 1'-H fa� :tt t� 19=1 

1K O � &N�Att� 208 $t� BI.J gj·ffi"ffiriwA ( * ll:ti□:!1!;@:felj'l), �-�N�A, mu EB tel / �$�m:tt 102 

��nx�"¥%� ) PitEzic�lU+¥fit:ttt�1rfffi:tk: 104 0 ic�iU+¥1ii:Rf�{9'1t:l:tk: 104 BI.JtttN� 

A PT EB r}J $. ff :fl -=f * �JE 1 oo 1'1"1-.!t fm ffi�f¥ lfx, � � EB � @tt��W, :ti□ :;;is: x q:i m -iv ii:J£ o 

[0020J +¥1ii:Ri�{rffi:tk: 104 sq -,t-�$1'-+¥1it:ttt�1rf !RPI �t%1iJ!14+¥fiti':ttf�1rf lK ,  �14 

+¥�:tt�/iP � ��m� . -,t-�$1'-+¥�:tt�/iP � PTA�ffl � ��;�� � ��;o Z:¥ 

{� =tt g� {9'1 ffi:tk: 104 s"J ff {iif =tt g� {'P � -aT f2.½t 1:¥ � +¥1* , A {fil ffi � PT .!fx {* r p)T :i* Ei &;Htu A rm J5 

m o  wu:ti□ , 1z□ :�1�u=��-Mr:Pmr&11J1tltx:tk: 106 $�iJJ ,  t.1�¼ tt1f"ffi$iiuA PTtEzf¥1it¥Ll� ;;tE1Mtx/J, s"J11J!14 

+¥fit• t� 1rr � 0 �rm, :ti□ :W-.1t1te. tel±* tEzJ5 m , m :ti□ , i-\%7Mr ij}:11J!tl tt±* 108 ,  i-13-iMr �:fl m:tk: 1 10 ,  m 
m �:Elm� 1 1 2 ;to 1 � IMltt=t� □ tt:tk: 206 , t.1�¼ 1ii &mriwA PT+¥1iti'JLl� ;fflxttxj( sq:$xf4+¥1iti' 

:Rt� {'P 1K o tE-® * hW: 1,rLl q:i , Z¥1iti' =tt t� Jrp tel* 104 � 1'i lf % f,i 1tF � , ;tt 9=l iMr 7J;Jn� A PT� fl� 1r 

&NriwAffi:tk: 208 $t1�;ttsq !IIJnFFmffic�;tO]!� 0 

[002 1 J tt&Nt&�D!tltel:tk: 106 -aJ �w��riw A ,  � 1Iftl 1-E iir�riw A sq fgt;Jk-¥ 0 f=[-® �JM fytl 

q:i ,  1rtm�1Y!tlffi:tk: 106 'Elit f�w*�*fs��w• c ��fm�:'tr nq�JJ.=tt ) ,  J:ifiJ£�w=ttWc 

I* lii 5EJiJr $t 1� sl.J � �riw A sq ,m; 7K-¥ c m :ti□ , iMr;, 5£ft', 1m �i � ) * ll it� &mriw A s"J fgt 

;7k-¥� �;J1(-¥�ffiffl lttt ◊ �;J1(-¥ �ffipJ�fflm�•A*�I, ��m EB JJJ¥ffW 

-=t-* �JE 100 § Z9J �-IL �□ r· xrEI xtr oo 3 m-:ff i'�J£ o -tE -® � JJw: f,;u q:i , ttffim � ilJ!tl tel :tk: 106 

��I*�5E iMr�-A��;Jkf¥�-tE�ffi��� � �-Ji �ffio i=E���JJw:� q:i , �  

�� �ffl��ffi� � �;�ffi-A-aJ�Mrffl��pJ��1'imiir ����it, BITTPI�� 

Illa-* ll�ttzr}J$.ff:El-t-"*�Jt 100 BI.J*1mif!H4�:EI◊ 

[ 0022] ii□�� tmr& 1Y!U tl:tk: 1 06 1iftl 5E ply $t1� l'lq iif tm• A R"J fgt; 7J(-¥ ii Ji fg� ; J1(  f ,�{a,  jj� 

¼ BPI � JJJ$ffl-'.t�� 120 :iffif§ , �:ttt�r}J$ffJ�ffi:tk: 1 20 J5 ffl i-g- �-�ilJ!u tl:tk: 108 0 �� , 

tt�N�i»!tltel:tk: 106 PTit fg�]bJ<. f 1½J!'.J1J J}J $. ff :El ffi� 1 20 ,  * Ji JJJ $ ff :El tel:tk: 120 PT it J=iJrJ£ 

��7k-¥� �;*f �mffl 1ttt C llff��� �m��� � ffl 1ttt ) , ��k;@:� � m m  

iMr�ilJ!tlffi� 108 0 f=E51 -w{�1f�q:i , iMrffiN�ilJ!tlffi:tk: 106 -aJ]i1J��i-\%1Mr�ilTitlt:l:tk: 108 iflHci � 

�%AJ5 m O {±½t:l:fu , rl!riJ§Zr 1i ffiN�ilJ!tltl:tk: 106 11Jri ,i�tm$tuA E1qf3��7J<. filmJil�{]L J}J$.ffll 

tl:tk: 1 20 C � Ei &N�ilJWffi:tk: 106) PTm� Ei &N!ftuAffi:tk: 2Os t��;tt**¥ C tit;@: ��m:ifil$ 
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iE ::fjHlf�$ilJ!t� ) o [ 0023 J i-1%if r_;,r �mu m tk: 108 -ar tzt: :t=m if $mm A,  l:?)_ 11m 5E -Mr $mm A�� '§th-\% -Mr O fr -@ � JJffi 

1Jtl 4' ,  i-1%if t_;,r1ITTtlffi* 108 '§:rt1�:c}J$13l*fl§ � tz!:::t=m� C sxA1te.:Rffi s<J tz!:::t=m� ) , Jiff:r£tz!:::Ef � 

reI*�M!-�!!X$�tt#, ���5Eif�-A��'§**g o fr-@�Jlffi� 4' , m-Mrt&� 

tltk: 108 @ffl i!it i��}J t&iY!tl (VAD) tt# 0 .lt�:Rtt# PT� Tit $m• A Bf.J *� � it1f 001im }E 
mif��fffrrif�-A4' , M:r£�it1f*�, -Mr�-A�-�sx$���� ����$ ; 

-��$���ffi4' �if�-A���*f = - ��$���ffi4' �-Mr�-A�ffi�� = 

� A ft!l � ft 1f 00 o fr A ft!l � JJffi Wtl 4' , i-1% {rt& 1Y!tl ti :f:R: 108 � tff[ §'l: r� :5t :R �,  Jifr :r£ 5t :R ff We I 

**�H-1% f=l 1§ 1f � P* it IX 71\.ff * o pJT:r£ 71\. :R� P J El=!* :ti□� 't1=. 71\. :R �" 3zJ� fPJ � :fl l l:?). ». lR iftrkt 

�tt#�M!o frJ:.!i Y� Bf.J�M!{Jr] g=i ,  iftif��WUffi:f:� 108 @ffl �t � $PT xti� (Hi dden Markov 

Mode l , IIMM) ��:!iJrii 'El'tiffi (Gauss i an Mi xture Mode l ,  GMM) 15t#,  l:?).i�1f$m.Al§- 1'--� 

$��$ffiffiffl ��, m:r£��mffi-ar�m�mrmit -- �it < *��m�it�W��it > 

!!X���ffiffi o A�tt#PTffl*�5Emif��1¥frrif�-A 4' o  [ 0024 J f�ffl J:. it tf:-tt#,  i-1% g-t&ilJ!tl ti tk: 1 08 :t:g -ar lim k -� *�!!XI f* & * f ,  A 11t xt 

@rmit��fffrT ; �-A4' �-aJ� lt ( *� 4'Mffl �"PT� lt" PTffi�filffl�, �ff� 

14$� PTJ'!�Ell.J���JHt l:: Bf.Jfflr! ) o it□ :5lt5l�f�JEli]f1-f., ][)¼ i-1%-trt&ilJ!tl titk: 108 PT1ii5Ei-\%if 

ff fr r1f $J;i$Htr A 4' o ?� rro, :ti□* 71\.� ��iJ1g JE lixl m, ][) ¼ i-1%1'rt&i1J!tltitk: 108 PT11i5E 1f �J;i· A 4' 

¥9:�i-\%1r 0 

[ 0025] i-1%i?r i1JJW ffi tk: 108 PT� A ::k ri-1% r!i ��ff fr r i?r ;J;]Jirifiy A q:i Bf.J llm 5E ft* iLl JJJ $ ff 

:t=m tx tk: 1 20 0 �□ * i-1% -a-ff fr r -a-�JHHti A * , ]� ¼ J;J * � :t=m tx :t* 1 20 mm m 1-1% if !11: :t=m tx tk: 

1 1  o c !!X � , i-1%if t&�IJ!u titk: 108 -ar .a 1t 1§ i-1% if !11::t=m m tk: 1 1  o w 1* ) o to* i-1% -tr� 1'-¥ a r if �JJi 

.A4' , ]�¼ W$fflt.titk: 120 PT1�ffli-1%-trt&i1J!tl titk: 1080  !!X�, i-1%-trt&11JWffi� 108 PTi�5:,\. 

J3{f�*iLlJJJ$ff:Emffi* 1 20 ,  r �JJJ$ff:Emti* 120  PT11m k�Ja ffl i-1%; !11:�ti* 1 10 ��{� 

ffl mift&ilJ!Uffi� 1 08 0  

[0026] i-1%iftz!::lltitk: 1 10 PT !11::Emif�·A, l:?).1im5EiRif 4' �S��*m*o :a-@�Jlffi 

1Jtl 4' , iR if !11::t=m ffi tk: 1 10 � t§ v'l!L tzt: J-'. � ,  Jifr :r£ frlj tz!:: :fl :g We.I* t& �IJ!U iRif 4' l'l"J * m *,  iii�□ , 

ll9Hii*sx#�tt* o i-\%if !ltJ-'.1f:f:}<: 1 10 PTWcI*{�ffl HMM tt*-- GMM tt#�AffiliRifiQjjLJtt 

**t&1mu*m*◊  

[0027] imrllli5E*m*�S�tE-�!!X$�it�SX:iP'.li-\%� �u E!XZE iL!!P ibltB*l'l"J , i-1%1'r 

tz!::Wtitk: 1 10 fJ�tiit�t�§ **m*BI.JiR ,¥j £J��i� H-\ BI.J::km*** 0 {91J :ti□ ,  :ti□**m* 
� " ten ", ]� ¼ i-1%-tr!ltlltitk: 1 1 0 J'!E1y$i�J!f!_vJ:t!till.tB " ten " sl.Jffl? l§�JH� tB " t en " C ftn 

iP]i-1% " Tennessee '\ ii:uiB- " forgott en ''-, ii:ui-1% " stent ,, !!Xmi-1% " ten bucks " sl.J-$% ) BI.J ffl 

? IX%3f o [ 002sJ i-1% ,¥i· !ltl-'. t�#!: 1 10 � i"iTJ!fl'.ii*lim 5E iR ,¥i· � � 1§ '§ 1§ :c}J $ f'r:Ef-=f ffi �n 100 S{] it '.JP� 

IBI.Jt�5Effl? ffl*J&c, !!X�iRit£�.xt@r1f�P*it ; �f.IBit;J;m ;it* ;��ffl? l:?).jr!'II.JA 

Bf.J i-1% if , l:?)_ ». A fm *:RO � -J}J J'!E pJ ffl l:?)_ � � * � mfi : * it□ rt ·!'1=. ?J\. :R� '> X t� IP] � m �□ ijc * 
tkt , � ,& ffl T xt ,¥j t� tHtr A Jtt 1T ?J\. :R 13{] A fm tt * 0 [0029J 1�ffl J:.:r£{f:-�#, i-1% g !11::t=mti� 1 10 :f::gPillm k-�5:,\.��If1§&7J<.f, Af1Ut 

m r * m * � �}F 1'-¥:r± ri-1% tr * ITT PT J'!E ·t1=. 0 :ti□* ½'"ii1wI )� ,� m,  j]p ¼ i-1%r=t tzt:JJ. mt� 1 1  o -ar 11m 
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5E *l1r'¥ 1¥1=£-f-i,:g.iMf q:r O ft ITO ,  �□ ::�lt½�zl& �i!W ;EI� 11[ , jj� ¾ i,:g.iMf !ztlf tlm 1 10 PI1iihi::i-giMf q:r 
19:�*m*o 
[ 0030] i,:g.iMf 6zt lf m :f:k 1 10 PT� A *  T * m-¥ ��ff fr T i,:g. iMf q:t El':J 1iftl JE 11z' JE flj J;J $ff:@ 
tlm 1 20 0 �D**m-"¥1¥1=£-f-i,:g.iMf q:r * _§_ i�*m*���!t-¥ , ll�¾ JJJ$fflftl� 1 20 pJ Ja ffl 
Sffl !ztlftl� 1 1 2 3tlJ MMH:i D t�:l:R: 206 ( QX� , i,:g.iMf9±lfmm 1 10 pJJ[fl£5J3:®A1mm:f;k:iffi 
1g ) 0 �o*��-m�A q:r�r¥-a*m* c ��*m*�{l[(§ft-¥ ) , ll� ¼ JJJ$fflfm:f;k: 120 Pif¥ 
m1:g.iMr91lf1t:1:R: 1 10 3toi:g.iMrif&11Jrnm:1::k: 108 0  ��, i,cg-iMf91lf1t:1::k: 1 10 Piit5H&f�JEfiJJJJ$ff 
lf:m:f;k: 120 , r �J}J$ffllm:f;k: 120 PI11AI5E�Ja ffl Sffl 9:!:lJ.tltk: 1 12 3tlJ M !4?r� D tlm 206 , 
:l±�1¥ ffl  i,:g.it91lftl:f;k: 1 10 ;foi,:g. � if&ilJW:m:J;k: 108 0  a�@�Af!!fJtl q:r ,  ,R �t=Eicg- � 91:Eftl:f;k: 
1 10 11AJ5Et'lf 5Effl f=l * tB 7 'EL **m* s"Jicg-iMf a-t ,  � �a tt.33: ® Ja ffl 3to 1 �1� m 0 

[003 1 J @ffl !ztlfmtk: 1 12 PI 'Elit%WclL>IZ�1ft!Hcg-iMf iHjjlJ@ffl B"JfrlJ91lfff, J:ife:i;t-FgiMriHjjlJ@ 
m � rn'EL�JJJ$ffWr*� B"J�W�•�m El"1 o *itffi�Sm PI IJ,'EL�PI���* � ffi� 
R"J f3:fpJ Sffl , ffi�□ rifr'§;@ffl , 1� }�,@ffl , � f3�1�Wl'ltrt#&@ffl �1£WA1mSffl o icg-iMfiH jjlJ@ffl 
-th PIWLJl*i4ticg- �-t§-Af,t ( Wtliz□ ,  itm �· llimf ) ,  IJ, fP:im:d: M i4?r1t�fiJ J21fiitW� _iL ffi�□ 
1'g-it i� jjlj ��*ff o 

[0032] a�@�Af!!wtl q:r , @ffl!zclJ.tl� 1 1 2 '§;j:154¥-ffl1�6ztWff , ffl T�Af!!icg-iMfiHJilJ@ffl 0 

i=EA1te.* Af!!19tl q:r ,  @ffl 91:Ef :m:f;k: 1 12 'Elit%:lmffl ffJ91Wff, Jife:l£ fJlj:!ztlf ffte. PI* oo rn 'Elit%J}J 
$fflf r * tJE 100 s"JitW�llt�1i¾El"1A1mtxf� , it�□ !?fl 2 J1Jr� s1.Jtzclf1¥Ln 202 , itt=Erxm: 
�ivit:l£o  
[oo33J Mitt� D t�m 206 t=Et.BzJEf ffl StPiiffi:tt�-1-"�$-1-"�t��xt� Mi!ttHi¾at� o  Ja ffl 
z. Fo ,  Mf!ti D tl� 206 PI :lmttMf4?ri4ti.c.�fiJ1¥1ifftiliptJ� 1 04 S"JJi.JrtllliiMf�l1�A1t� 
I1Jfilf¥itW�11 , it:tz□ i,:g. � iH jjlJil!i�� 0 filfiitW�ll PI it 1Rg1J is* c wtl 5ZIJ , � f3�1�l-' �im 
El':Jt'Y*��jtlj@ ) JR §I flJ'EL:r%M!4?rf� D m* 206 El':J itW�JI, T� Mi4?rf� D m* 206 PJitf� 
YiB"JiHJi1Hs*t�{i¾�@m �lfmm 1 1 2 IJ, f�!ztJ=§!L r:x;j,§xtr !?fl 2 Jti:�ffei�:l£Mttti □m 
� 206 0 
[oo34J a��5t �*0*m � s1.Jtlmr , JJJ$fflfr* £t 100 s{]m:J;k:PJm::fftliir�m.ffiiff 
llo _t:)£f=f:1Pfti:l:R:S"JJ}Jf3�:1:)JJ"rJ 1J\.ffi:JIJ$-1'"1i±:k:,  �£5 � P'.l s"J:m±:k:t§ tliir o 5Zo _tJifr:l£ , ff W� 
m�m��PI��1=£�1-"�$1-"�m��q=i , �1-"�$1-":imm�9±wffq=i , ����1=£� 

1'"�$1'"4zfflzl&-¥ffi �!ztlfff�A��ffl �!ztlf�# � o -��$�m:f;k:�a j�mt=E rn i-t 
•�11 q:t'EL:J:!s"Jtztlf1¥L5t 202 �Af!!s"-1�14 q:r ,  -tz□r xffixt-t- oo 2 ill�:zvi'�J£ 0 J1:t:9r , �-1-"� 
$'}m�PI l-AJJJ¥irlJ.r *tJE 100 q=r!rf'}�� o  
[0035J JJJlf=Et=!tflJ OO 2 , � tB 7 Aq:r PJ'Eliti:sr}J$ffW�*� 100 S{] ffl f=l itW�J1 200 0 fflp 
i-tW*JI 200 'Elit�!zcWJ¥ln 202 ; �P�sti-tjitJL PI�frl-izis:�IRiJJ� 204 ; Mftti D tl� 206 ; fl□ 
!?fl 1 ?fr7T- S<JJJJ$ff W� * �Jc 100 : IJ,,& �-ffe-m� Am:f;k: 208 , 'f:ffJ:l:)JPI ft WJ:iffif]§ ,e,�rrolit-§:iffi 
1g o ffl P itW�I 200 -th PI 'Elit% �iJI 2 18 ,  Ji.Jr:)£ �1!!PJ19ffl ? i.tW�I 200 B"J�ffi'fiH4t�{i¾ 
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