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0 S BT R A B {5 R B B 25 . i, &b T “iphone”, %5 F 4
NIE B KSR B (0 4 422 803 32 (4 “ iphone ”, JUJ7E 25 B8 S303 vh, BRI IR & 1 e xR
X SOE S (E R R RN R S5 B “aa aid fengl ” 45 H U M NIE & TAEYE B A #%
R “iphone”, B, “i.pyh.own. e”, TEZ UE S303 H, MERYYIZRVE 65 1 A 8 oA RV 1)
KT SRS E R E RN R SE R A “aa aid pid ei2 ch oo oul ee enl iiid”.
[0067] AR EE AR A G W REFRME b ad 50 & (5 B 07 AR 2860, ARG M4 5
n] fit BRI UM 2 i A B Oy Xl & F AR B, N B A7 A R B AR BB FI DL,
TESELL S T7 B F F itk
[0068]  {EGUE S304 Ff, MAIYIGRE & | RBEFITR A 25 B, It b o SCUE S 50 da i nd
IV (1) o SCECHE , DL ST EYEE B g SOTE R AY, SR, rd R (5 RS TR T SO e I i ik
o s SRR Y. BLAR ML, 7825 98 S304 Fh, HEALIIZRR & 1 MR AE D 38 S303 Hh T IR
BERATF I F i (5 8, 0008 1% 0 SCIE 5 SO BT Rt N ) oSO8, IR 8 2 (5 B “aa aid f
engl 7, i 1% o (5 BT R IR 5 SCELHE A “iphone”, FRI4 A 2015 B 514 8 SCEUE (i i
KRN OESHEAY, DS BANZ R SOE S A M s 57, b, Ak RE RS %K
EHE M I SOE S BRI .
[0069]  fEI, e SO A — B PR e SCER ], 40 “ i phone ” 5, 1 9 S0E £ % AR
o SCER ] BTN I ()08 2 5O Tn “ iphone ” BT N RS 2 U, 8 E SR B E 101 fir R
HY.
[0070]  AAUIERFE AN RV EEIR AR bk 2 T B B B g SCE A Y 0 5 A A 2R 40, JEA L
A MEEA 5 0] B I 37 B8 B B e SO SR D7 S nlE R PR AL B FAEA
RIRGEE AN, e Cls 7 L84 Fit.
[0071] eI, AL BITEIR A b 30 A2 RIS aE b, AR ARRLAG OB 205 B, X 0L 0B 2
B AT IE SR AL IR, L 3RTT 51% o8 SCUE 75 50 AN N 1) 22 215 I8, S BN o S8 o 1
RUTR R LB T B, A3 A ) 1 5 SCUE 5 5 B R AR
[0072]  fRiEHL, BERINIZRIR & 1 &N PR 2 (AR FF LA TAERYT . B AR, 7120 48 S3e1
MRS YIGRE & 1 3REUH P I8 b1 S RS N IR B B 750 3R S 302 Hh, AU I 2k
W& | FIB RIS SR & N R OE S HdE 209K S303 v BERLYIZR R & 1 Y baE
R OOE SRR, R SOEEE R, TR R SOE S B TiE R A AL R, DLER
P35 P i B SOUE B BB ARN N R R (5 D e AP R S304 vh, BASIIZRIR & | IRk e
15 18, B0 58 BT 3 9 SB35 B8 BT T IV 1 0 SR, DL S B BT S SO e AR AL, S, ik
SR D5 I S SO I BTIAR T SCE SR B ARG o 7R, ASUSE RN T3 N IR R
G 7 PRI BN IZRE & 1 09520 B0 BIAS W M 364 T35 2 B0 R o SR £ 170 1)
W SOEE R 1 R A FR R o SOE B R AY () LB B BT, LRI RN ISR & 1 TERCK T
() 7 1 SRS 2 B
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[0073] ik Hl, 7525 8 S303 w1, MIRIILRYE % 1 MBTRIE S 5T b o SO S 4t hRAE o
TAIASE AL BT (A PP SCUE 5 15 8L, 6 BT 0 SR o B A TV S B A F ., DUSRAG 5 BT ik
SCVE S B AR R B 500 & A B SR H, YA D SR S 302 v BURL IR w1 FIWTAE 5 IR
S301 1 AT SRR (I8 & KU 0 5 SR S50, 75 20 38 S303 v, BEAI ISRV # 1 R B i B AU
AT R LR E R, T “aa aid £ engl” 5%, BATIR S SCIE S U A TIE IR Db 5,
g e 5 A FR, SR BTAT Al RER P S0 A RS R, % SR S U AT SR 55, L3R
135 BT 0 SO 25 B AR R B R 5 R

[0074]  7EM, 1% 50 Al R R o A7 Gl KR 50 3] B0 R 08 R SO TR 15 R, 1% BRI R m) LAY
PRI & | P, s s R 4Rk & 1l ARS8 =T & .
[0075]  fLikHl, 702098 S303 th, MEANYILR1R & 1 fndiE & £ A 08 SOE 25U, /R4 7
RERERS BT R R op 005 S5 B, 6 BT 3 SO0E & S BT 15 S R A AL 2, CASRAG 5 BT ik ot
BTN N E PR EE R B, MTE IR S302 o, A S5k & 1 HIWTTED
9 5301 TR 015 S R N B SOUE SRR, TR0 IR S33 i, BEEU VISR & 1 RS - RHE
RPN o S8 A5 L, T = 7N AN S ST 7 REFOM R oh SCE S E R 7 B e R Y
HOGEEER “aa eil "V FRE“D” NN SOEEE R “b 147 FRE o AN R S0E
FR“s eid” 5, ML SOE S EHE A TIE & R AL B, LRAT 5% 08 SOUE & S AR 1)
TREREER.

[0076]  {)tidk Hh, 7520 %% S303 rft, LRI K1 & 1 5T F7E 098 S302 rh f W A 5 S0iE & ¥
A v SRR, L% SR BRI AR Y Rt R () vh S SR R W& o SOE S U AT IE R
AL IR, A R S303 Hh, A ISR & 1 R B Al AL e vk YU % o SOE SR R
B e T, FER A 7 BRSSP IR v SOUE B4 R, W40 SOE & R BHA TR & U b FE,
CAARAG 5 1% 5 SO B AN IV (1) 7= BE R 245 L. ABMRLHN, 71 22 98 S303 h, AN IR &
1A AT DRSS R 7 BERERY BT N R oh S00E 515 B, & e SO 3 SR AT B 2 iR b 12,
AR B S303 Hh, AN I ZRTR & | R 7 BERERY v SN % S SOB S U M R & (5 R
B, PR FH S RIS AR B o) R ) o SOUE A B, R0 SR 3 U A S TR ) b FR, DUERAS
%08 SOUE B E R AR N B 515 R . 7R, A2 5 R SR anl A AL s 2 )L 26 R 7 BEASE
R ) S0 05 B A SO S AU A T 2 UUN AL 2, T L2 i BRI 2R & 1
TSGR E 1, M mT CLN SR AF g AT i 3

[0077] o, At FAEAR 98 S301 v, A Y Rkt & 1 Fr R B 1E 2 24 “ iphone”, 7127 48
S302 FR, FEALYIZRIE % | AIWTZIE S5 KU “ iphone” Ay e SOIEEE1HE, 750 38 S303 v, fiLAY
IR 4 1 055 R FH S ] A Y B o6 RV PP SOV 235 2, W2 0 SO 35 B A T 3 U0 b
B2, (B JCiA PO S SOE S R R a5 B 5Bl Ja , 70 58 S3e1 Hh, SRS ISk I & 1 fER
FH 7 BERELRY BT N R oh 3B 215 B, % 6 SOE 3 FUR BT E S IR B AL £, $R- 15 514 0% 5L
EEHAEAN N F R R G R “aa aid p i4 ei2 ch oo oul ee enl ii i4”, ] 4N7E
AU S301 TP TR ERE 2 KU A4 - BFE R “iphone 7, B, “i. py haowna e,

[0078]  BEALikHL, 7EAZ R S303 H, BEALYIZRUE & 1 437 K F SR G 5L RY e A By o 0B
15 B 7 BRSPS IR v SO0 A5 R WA o SOE e A A T8 U L B R4 B
IR R AT SR AT 1 45 RIATHT 70, e T A B R & 16 BoZ R OB S8R R &5
B
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b AR TN W AL o5, 0 WS B S dHd 0 SV dS[
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MR HE ST ER TR M A E 2 AR R S SR A b T . B, 1% H AR A IE 2N
N, i o 5 P ¥R % BE O R B I AS B, (IR S AN PN T SR iaiE T
51| “iphone”, 7E 298 S405 tf, W AU YIZRVE % 1 45 4 ik % 0 ) V2 4 I SR A X I P R T 7
B0 (APD) 2575 3, SRE T P 8B 5005815 S TF 51 “ iphone ” s [ Je , 7E 558 S406 1, 15
RO 5% % 1 MAE % B0 1E 2741 “ iphone ”, 18 1L 15 2F IR B AL PR, 6 7€ 1% 516 1E 2 TR 1Y
REER “aa aid £ engl”, b, MR Z 215 B, 7E1% 06 SOTE 2 80 o EAT UC i 2 D, 4
S 5% RV T A AR R R () 5 32 ERF T 40 “ i phone” s 17T, 75 20 38 S407 o, BEES N2
% 1@ A& W JSPLASP oY PHP S5 3l & SUEE AR, 151% 55 3= RT741“ iphone " {F A 15 2
N R S P Z T ASZ P R BN

[0090]  fRiEHE, 1% H bs N H AE R RN L0, Zrikd LGS B S412 (KRR - 78
IR SA12 T MRS WIZRVE % 1 Bl 5 2R A A B B (R 28 v TP 471, SRECS BT ik
AT FIARG R — AN ERE AN R R Hh, PR S407 o BRI 4 1 BTk —
oS MR RIBHA R . AL, 93% H AN O E 2R RN, 75558 S406
PSRV % | AR 1% 96 30T SF LAY, i 2 55 1% S0 1) U8 25 T A1 ARG 1R 96 S0 RT3 4 5 7
U SA12 T, BRI YISV % | HRIEAE S5 58 SA06 FP BT A 2 [ 05 S0 FRFTT 4, 15 % 0 S0 77T
FIE 2z P B A TE 41, AT UCAC 25980, SRS 1Z A TP A AR R — A B2 MR R 4
R shfiJE, 750 % SA07 T BRI ISR % 1 @ &I JSP+ ASP 8% PHP %63 & i A,
Bz — B ARG R ZH .

[0091]  Gltn, "% H b N A ES RN, AP Ed 50 P 8 & E S RERE R
B (EIE SN RS T BiE 751 “ iphone ”, 75 22 98 S405 7, BRI I % 1 61
il i A A% P & BB RN T RETF B2 O (APT) 255 2K, SREL T % F B\ (1) B ] 15
ZI75 “iphone” ;B f5 , 7520 98 S406 P, BRI YR % | AR 48 1% 52 1] 1E #7471 “iphone ”,
A E S IR A AL FR, 8 % E SR A S G B “aa aid £ oengl”, BHi, AR %A &
15 B, TE1% R SCUE & 15 8 oh AT UC A 25900, A 02 51 SR 1) 15 25 T3 A1 AR R 1) 38 SC 275 T 41
“iphone” ;3 M, 7620 3R S412 o, BRI & 1 MRAETE D IR S406  Frf E 3 S ERFT7
H, %5 S FRETT51 d phone " 4 A% FH 7 (1) A v TE 41, BE4TUCRCA ], SRELS %A T 41
KRR () — A TR AN R EE R (B, 7525 B S407 v, BRI 2kl 1 3@ b iR &t JSP.
ASP 2§ PHP %65l &0 i AR, 1 514 0% 30 FRFT741 “ iphone ” AR W] — N EUE AN R 45 R
PeftemiZ H P, iz .

[0092]  FHARVEHN, 7E 55K SA05 0, MERLYILRTE & 1 SREUITE P oA H bR N S\ (19 7 B
WEETTFA s o, 7620 5 S406 o, BERIYIZRT % 1 MRS Tl S SO S 1R, ff e S5 i 7 B)
VB TP AR N 58 SCE R 741 Bk, B P 6 tnid sk 5 R P 1 & e 2 R EE R BN AL
., 7E H AN N 7 BHE S5, 75598 S405 fh, BRI 2 % 1 1) fuid i iff 3%
J & T B N HRETR O (APT) 2507 X, SREGZ T 4 H bR N FHET SN 1) 7 BHE S TR
G 3Bl f7 , 705 S406 T, BRI 2R & | ARHETEID IR S405 h IR EL 0 7 REE B 741, i it
VB BUNAL BB, 2 1% 7 REE S TR AI MR S5 R, B, AR A A B 15 B, 1614 5 3B S
R eh BEAT VT AC A5, 0058 5512 7 BRE S TP A AR I 3 S0 2455 T 41 i, F Pl 5 1
W MBS RAEREE WAL B, 8N T FRAESETFA “is pyhy own, e”, 7E25 5K SA05 o, %l
P & 1 B o i % P & BT AR AL N I RETP 8200 (APT) 2577 =, SRER T P
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WA T RRE SRS “ispy by on. e sBliJm, 75242 38 S406 1, B ISR & 1 ARSEIZ T B

i4 ei2 ch oo oul ee enl ii i4”, 3, RIFIEKR ZE B, 7E1% R SCE S A b 4T ULAC
AL, 7 C 5% T BHE S TP A VA R 330 745751 “ iphone 7

[0093]  AHALIHL, 7525 5% SA07 T, BERIYISRVE % | F-51% 08 32 RFTTHIARNT R R4 B e it
IR P . B BB, % HESN A E SN, 750 9% S407 o BRI 2kl % 1 @it
A& JSPLASP B PHP 258 & BUHE A, 414 5 30 PR TT41)“ i phone " /E 18 2 A xIE
GRS Z P, UASZ R P BN s % H AR R A B SRR N B8 s412
PSR V% % | MR AE 2D B S406 BT Aff 5 1) 05 3L AR TT 5, 1% 05 SR 41 “ i phone ”
1E A ZH P AR 41, A TUC AL A A, SRES51% 2 TE S DA N 1 — A el 2 MR R 2 R
Bl 5, 7625 98 SA07 v, BRI S5V w4 1 dd A& JSPLASP 2% PHP 253l &M 5l # K, 145
Z IS TR “iphone” AT R IR — AN 2 AN R 45 RARAEEZ P, EZH .
[0094]  7EM, A LB AT 5iE 5 UL &, SCREL P DL 7 BE e e sl P b 7 U
FESOEETTFA, 37+ 1 F P 5940 AR5

[0095] A BHA KRR n] DA it b 2R 2504 T LA S L B SO b SRR sl Eh g . [RIRY B, A
R FETT (BLEAR SRS ) aT DL AF A EI T E L a3l s A s, #l 2, RAM
(P15 2%, BEEOE K5 2% BU AR BG4 BRI o B A0, A F BH IR — L5 3R ub o fig AT R A 14K
SCOL, B, A A 5 Ak B AR AC A A T A T 45> Th RS ol b SR HL B

[0096] 4k, A KB 3043 n] 5 N F A TH N LR 77 dh, Bl HH LR 48 4, AL i
THENLA T, 1% T AL AR A, nT LR SR BEAR #a A R B I vE AL / SR TT &
M A A 2B 7 1A RRETF 464, AT REBE A6 76 [8 € (0 sl nl B sh e s A s eh, R/ B
BT RN AT SR S VR T (R v T R e, R/ ST AR TR PRI HR 4 1B AT
MITHENLR & B TAEF a8 o TEh, MR AR B — AN i) e 55—V B, 43 B A4S
H FAAETHENRRTF IR 4 M AA 65 28 U FHRATRRF R & 1A 8%, I, "Nz i LR
FR4 BZ AL IR RS HAT I, Al 2% 3 B IE AT AT RS A R I A9 1 7 VAR / =
[0097]  Xf FASUEEE R AR TS, BAA LR F Ll mya kS @) o an 1y, m B 7e
AN B A BB RS AP el B AR IE B O T, e DL AL Bk B Sz A R B . (R, JEig
B — s K &, BN S i) & A2 ax v e 4, o B2 JRRR #IVE Y, A 2 B B9 9a 1H dh BT IR
AE SR M A2 b 1 BH IR 2, DRI 15 700 3 70 AURI 2 SR IR 4 R AR 15 SCRIVE R N BB
BALIRFEAEA N o AR AR EE SR e (T Ae] B P B i A0 A PR BT B (R AR 2SR o
Ab, AR “ELER T AN HERR S R TR B, A HERR B R BB AR SR BRI £
A B Gl EAL AT CL et — AN s bt i i Al AR S . SR, R AR R
TR %R, AT 2 N3«
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l CORRECTED
[ ERSION PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
IEE160077PCT ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/yecar) (Earliest) Priority Date (day/month/yvear)
PCT/CN2016/105343 10 November 2016
Applicant

NUANCE SOFTWARE TECHNOLOGY (BEIJING) CO., LTD.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets.

I:I It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a.  With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

I:l a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

b. I:I This international search report has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.
2. D Certain claims were found unsearchable (see Box No. II).
3. I:I Unity of invention is lacking (see Box No. III).

4. Withregard to the title,
the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
D the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _ 2
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
I:l as selected by this Authority, because this figure better characterizes the invention.

b. I:] none of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2016/105343

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

A user device configured to perform wake-up word detection in a target language. The user device comprises at least one
microphone(430) configured to obtain acoustic information from the environment of the user device, at least one computer
readable medium(435) storing an acoustic model(150) trained on a corpus of training data(105) in a source language different
than the target language, and storing a first sequence of speech units obtained by providing acoustic features(110) derived

from audio comprising the user speaking a wake-up word in the target language to the acoustic model(150), and at least one
processor(415,425) coupled to the at least one computer readable medium(435) and programmed to perform receiving, from the at
least one microphone(430), acoustic input from the user speaking in the target language while the user device is operating in a low-
power mode, applying acoustic features derived from the acoustic input to the acoustic model(150) to obtain a second sequence of
speech units corresponding to the acoustic input, determining if the user spoke the wake-up word at least in part by comparing the
first sequence of speech units to the second sequence of speech units, and exiting the low-power mode if it is determined that the
user spoke the wake-up word.

Form PCT/ISA/210 (continuation of first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/105343

A. CLASSIFICATION OF SUBJECT MATTER

GI10L 15/02(2006.01)i; GIOL 15/06(2013.01)i; GI1OL 15/22(2006.01)i; GO6F 1/32(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GIO0L 15/-; GO6F 1+

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, WPI, EPODOC, CNKI: sound+,voice?.speech+,audio?,acoustic+,model? phoneme?,wak+,up,idle+,sleep+,stand+,by,
low,power,activat+,trigger+,source?,target? Janguage?,native,nonnative

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(2010-02-17)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2016189706 A1 (BROADCOM CORP.) 30 June 2016 (2016-06-30) 1-20
description paragraphs [0030]-[0032], [0049]-[0070], [0086]-[0092], figures2, 4.
5.8
Y CN 101650943 A (CHINESE ACAD INST. ACOUSTICS, ET AL.) 17 February 2010 1-20

description page 5 line 3 -page 6 line 9 , figures 1-3

(2016-11-09)
the whole document

A CN 103021409 A (ANHUI USTC IFLYTEK CO., LTD.) 03 April 2013 (2013-04-03) 1-20
the whole document

A CN 105575395 A (ZTE CORP.) 11 May 2016 (2016-05-11) 1-20
the whole document

A US 2014365225 A1 (DSP GROUP) 11 December 2014 (2014-12-11) 1-20
the whole document

A CN 106098059 A (SHANGHAI JIAO TONG UNIVERSITY) 09 November 2016 1-20

Further documents are listed in the continuation of Box C.

See patent family annex.

*  Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“1” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

@ document referring to an oral disclosure, use, exhibition or other
means

«“p” document published prior to the international filing date but later than
the priority date claimed

«T later document published after the international filing date or priority
dateand not in contlict with the application but cited to understand the
principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

«y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

13 July 2017

Date of mailing of the international search report

21 September 2017

Name and mailing address of the ISA/CN

STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA
6, Xitucheng Rd., Jimen Bridge, Haidian District, Bei jing
100088
China

Facsimile No. (86-10)62019451

Authorized officer

KANG,Dandan

Telephone No. (86-10)61648170

Form PCT/ISA/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2016/105343
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 103632668 A (BEIJING BAIDU NETCOM SCIENCE AND TECHNOLOGY CO., 1-20
LTD.) 12 March 2014 (2014-03-12)
the whole document

Form PCT/ISA/210 (second sheet) (July 2009)

Petitioner Exhibit 1004, Page 834 of 1518



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/105343

Patent document

Publication date

Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
us 2016189706 Al 30 June 2016 None
CN 101650943 A 17 February 2010 None
CN 103021409 A 03 April 2013 CN 103021409 B 24 February 2016
CN 105575395 A 11 May 2016 None
us 2014365225 Al 11 December 2014 None
CN 106098059 A 09 November 2016 None
CN 103632668 A 12 March 2014 None

Form PCT/ISA/210 (patent family annex) (July 2009)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: PCT

100037

China 8th Floor, Vantone New World Plaza, 2
Fuchengmenwai Street, Xicheng District, Beijing WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

CCPIT PATENT AND TRADEMARK LAW OFFICE
(PCT Rule 43bis.1)

Date of mailing
(day/month/fyear) 04 August 2017
Applicant's or agent's file reference FOR FURTHER ACTION
IEE160077PCT See paragraph 2 below
International application No. International filing date (day/month/vear) Priority date (day/month/year)
PCT/CN2016/105343 10 November 2016

International Patent Classification (IPC) or both national classification and IPC

GI1OL 15/02(2006.01)i; GI1OL 15/06(2013.01)i; G10L 15/22(2086.01)i; GO6F 1/32(2006.01)i
Applicant

NUANCE SOFTWARE TECHNOLOGY (BELJING) CO., LTD.

1. This opinion contains indications relating to the following items:
Box No. I Basis of the opinion
I:I Box No. I
I:I Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
I:I Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

I:I Box No. VI Certain documents cited
|:I Box No. VII  Certain defects in the international application

)| Priority

I:I Box No. VIII Certain observations on the international application

&)

FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA™) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/ Date of completion of this opinion Authorized officer
STATE INTELLECTUAL
PROPERTY OFFICE OF THE 31 July 2017
P.R.CHINA KANG,Dandan

China 6, Xitucheng Rd., Jimen Bridge,
Haidian District, Bei jing 100088

Facsimile No. (86—10) 62019451 Telephone No. (86-10)61648170
Form PCT/ISA/237 (Coversheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/CN2016/105343
Box No. 1 Basis of the opinion
1. With regard to the language. this opinion has been established on the basis of:
the international application in the language in which it was filed.
I:I a translation of the international application into which is the language of a translation

furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. I:I This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bis.1(a)).

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)

D on paper

D in electronic form

b. (time)
D in the international application as filed
D together with the international application in elecwonic form

D subsequently to this Authority for the purposes of search

4. I:I In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/105343

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;

Box No. V citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 1-20 YES
Claims None NO

Inventive step (IS) Claims None YES
Claims 1-20 NO

Industrial applicability (IA) Claims 1-20 YES
Claims None NO

2. Citations and explanations :
[1] DI1:US 2016189706 Al
[2] D2: CN 101650943 A

[3] DI discloses a wake up phrase detection method and an electronic device(see description paragraphs
[0030]-[0032], [0049]-[0070],[0086]-[0092], figures 2-5,8): electronic device may comprise a
smart phone; FIG.4 depicts a training system 400, a user is prompted to utter their custom wake-up
phrase(WUP), the utterances are captured as user training sequences 402(corresponding to "receiving
acoustic input of a user speaking a wake-up word"); user training sequences 402 is provided to VAD 404,
then to feature extraction component 406 to derive the feature vectors 408(corresponding to "acoustic
features derived from the acoustic input"”); the extracted features 408 are decoded by concatenated
phoneme ASR engine 410 using phoneme model DB 414 which is implemented in a memory or storage
medium and store phoneme models 206, and produce a phoneme transcription of the WUP, a Hidden
Markov Model(HMM) is trained offline to generate a phoneme model 206(corresponding to "acoustic
model"); based on the results produced by ASR 410, phoneme model concatenation component 416
determines the best phonemes models and concatenates them to produce an initial WUP model consist
of the concatenated phoneme models(corresponding to "a sequence of speech units corresponding to the
wake-up word spoken by the user" and "a first sequence of speech units" in claim 9 or "a second sequence
of speech units" in claim 16); the WUP model used for WUP detector is stored in WUP model DB 418
which is implemented in a memory or storage medium ; FIG.5 depicts a user-specific wake up phrase
detection system 500, a low-power processor is included and operates in a stand-by mode of the electronic
device, receiving a wake-up phrase 514 as an input by a user(corresponding to "receiving acoustic input
from the user speaking while the user device is operating in a low-power mode™), WUP 514 is provided to
VAD 504 and then to feature extractor and WUP detector(WUPD) component 506 to detect the presence
of the WUP in the captured audio by comparing the feature extracted to the WUP model stored in a non-
volatile RAM,; the presence of the WUP triggers the device to wake up, or come out of a stand-by mode
or a sleep mode into a normal mode of operation(corresponding to "exiting the low-power mode if it is
determined that the user spoke the wake-up word").

[4] D2 discloses a non-native speech recognition system and method (see description page 5 line 3 — page 6
line 9, figures 1-3): a native language(corresponding to "the source language™) model is provided for the
native state decoding module, the non-native language(corresponding to "the target language™) speech is
decoded by the native state decoding module using the native language model, thus obtaining a native state
decode sequence "b aa zh " (see figure 3).

[S5] Novelty and Inventive step

[6] Claim 1 differs from DI in: (1) the acoustic input of a user is spoken in a target language, and the acoustic
model is trained in a source language different than the target language.

[7] Claim 5 differs from D1 in the above (1), and (2) at least one microphone configured to obtain acoustic
information from the environment of the user device.

[8] Claim 9 differs from D1 in the above (1), (2) and (3) applying acoustic features derived from the acoustic
input to the acoustic model to obtain a second sequence of speech units; determining if the user spoke the
wake-up word at least in part by comparing the first sequence of speech units to the second sequence of
speech units.

Form PCT/ISA/237 (Box No. V) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CN2016/105343

Box No. V

Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step and industrial applicability;
citations and explanations supporting such statement

(9]
[10]
(11]

[12]
[13]

[14]
[15]
[16]

[17]
[18]
[19]

Claim 16 differs from D1 in the above (1) and (3).
Therefore, claims 1-20 are novel (PCT Article 33(2)).

The feature (1) has already been disclosed by D2. The person skilled in the art would easily acquire the
technical feature of D2 to decode the acoustic input.

The feature (2) of obtaining acoustic information by microphone is general solution in the art.

As to the feature (3), it is common practice for the person skilled in the art to determine the wake-up word
by comparing the first sequence of speech units to the second sequence of speech units which is obtained
by applying acoustic features derived from the acoustic input to the acoustic model instead of the WUP
model.

Therefore, claims 1,5,9,16 do not involve an inventive step (PCT Article 33 (3)).
Dependent claims 2-4,6-8,10-15,17-20 do not involve an inventive step (PCT Article 33 (3)).

As toclaims 2,6,10,17,4,8,13,18, it is common practice to adapt the acoustic model using the acoustic
input and the sequence, and associate at least one task with the wake-up word and initiate performance of
the task based on the wake-up detection.

As to claims 3,7,11,12,14,15,19,20, those additional features have been disclosed by D1.
Industrial applicability

Claims 1-20 can find industrial applicability in the technical field of wake-up detecting (PCT Article 33
(4)).

Form PCT/ISA/237 (Box No. V) (July 2011)
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DOCKET NO.: N0484.71090USO01
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
First Named Inventor: William F. Ganong, III

Application No.: 13/795,933

Confirmation No.: 2321

Filed: March 12, 2013

For: METHODS AND APPARATUS FOR DETECTING A VOICE
COMMAND

Examiner: H. C.Ho

Art Unit: 2644

Certificate of Electronic Filing under 37 C.F.R. § 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 C.F.R. § 1.6(a)(4).

Dated: May 22, 2019 Electronic Signature for MacAulay S. Rush: /MacAulay S. Rush/

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

STATEMENT FILED PURSUANT TO THE DUTY OF
DISCLOSURE UNDER 37 CF.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 CF.R. § 1.114.

No fee or certification is required.

PART II: Information Cited

The undersigned hereby makes of record in the above-identified application the information
listed on the attached form PTO-1449 (modified PTO/SB/08). The order of presentation of the

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

7243443.1
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Application No.: 13/795,933 -2- Art Unit: 2644
Conf. No.: 2321

The undersigned hereby makes the following additional information of record in the
above-identified application.

The undersigned would like to bring to the Examiner’s attention the following co-pending

applications that may contain subject matter related to this application:

Serial No. Filing Date Inventor(s) Docket No.
*16/308,849 12-11-2018 Pfeffinger et al. NO0484.71178US01
*16/348,689 05-09-2019 Ren et al. N0484.71177US00

*A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § 1.98(a)(2)(iii) for submitting a copy of a

cited U.S. patent application if it is scanned to the Image File Wrapper system and is available on Private PAIR .

The above-identified co-pending applications may include subject matter that is technically-
related to subject matter of the present application and may contain claims that recite elements
similar to those recited in claims of the present application. In handling prosecution of the above-
identified applications, the Examiners for these other applications presumably will search for
relevant prior art and, in some circumstances, may take positions about the prior art and/or the
interpretation of the claims that may be material to the examination of the present application.

Accordingly, the Examiner in the present application is requested to review the file histories
of the above-identified co-pending applications to see whether there is any information that the
Examiner believes may be relevant to the prosecution of the present application. It is assumed that
the Examiner has access to the file histories of the above-identified applications. However, if the
Examiner would like copies of any or all of the information included in the file histories of the
above-identified applications, the Examiner is asked to contact the undersigned representative.

The undersigned would like to bring to the Examiner’s attention the enclosed search reports
or other communications from corresponding or related International or Foreign National

Applications:

Serial No. Date of Mailing | Type(s) of Communication Docket No.

7243443.1

Petitioner Exhibit 1004, Page 841 of 1518



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

PCT/US2016/037495 12-05-2016 International Search Report N0484.71178WO00
and Written Opinion
PCT/CN2016/105343 09-21-2017 International Search Report N0484.71177WO00
and Written Opinion
PCT/US2016/037495 12-27-2018 International Preliminary N0484.71178WO00
Report on Patentability

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.

7243443.1
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Application No.: 13/795,933 -4 - Art Unit: 2644
Conf. No.: 2321

An early and favorable action is hereby requested.

The Director is hereby authorized to charge any deficiency or credit any overpayment in the
fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No.

23/2825 under Docket No. N0484.71090USO1 from which the undersigned is authorized to draw.

Respectfully submitted,

/Andrew J. Tibbetts/
By:

Andrew J. Tibbetts, Reg. No. 65,139
Wolf, Greenfield & Sacks, P.C.

600 Atlantic Avenue

Boston, Massachusetts 02210-2206
Telephone: (617) 646-8000

Docket No.: N0484.71090US01
Date: May 22, 2019

7243443.1
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

BACKGROUND
[0001] Computerized speech recognition secks to identify spoken words from audio
information, such as from audio signals received via one or more microphones. However,
ambiguities may arise in identifying spoken words in the audio information. Further, the
context of the spoken words, for example, whether the spoken words were intended to be a
speech input to a computing device, may not be ecasily determined from such audio
information.
SUMMARY
[0002] Embodiments related to the use of depth imaging to augment speech recognition are
disclosed. For example, one disclosed embodiment provides, on a computing device, a
method including receiving depth information of a physical space from a depth camera,
receiving audio information from one or more microphones, identifying a set of one or more
possible spoken words from the audio information, determining a speech input for the
computing device based upon comparing the set of one or more possible spoken words from
the audio information and the depth information, and taking an action on the computing
device based upon the speech input determined.
[0003[ This Summary is provided to introduce a selection of concepts in a simplified form
that are further described below in the Detailed Description. This Summary is not intended
to identify key features or essential features of the claimed subject matter, nor is it intended
to be used to limit the scope of the claimed subject matter. Furthermore, the claimed subject
matter is not limited to implementations that solve any or all disadvantages noted in any part
of this disclosure.
BRIEF DESCRIPTION OF THE DRAWINGS
[0004] FIG. | shows a schematic example of a speech recognition environment according
to an embodiment of the disclosure.
[0005] FIG. 2 is a flow chart illustrating a method for recognizing speech according to an
embodiment of the disclosure.
[0006] FIG. 3 is a flow chart illustrating a method for recognizing speech according to
another embodiment of the disclosure.
[0007] FIG. 4 is a flow chart illustrating a method for recognizing speech according to a

further embodiment of the disclosure.
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[0008] FIG. 5 schematically shows a non-limiting computing system.

DETAILED DESCRIPTION
[0009] Computerized speech recognition may pose various challenges. For example,
pronunciation of individual words, accent, sharpness, tone, imperfections/impediments, and
other variables of human speech may differ widely between users. Additionally,
reverberation and/or noise and other unwanted sounds (e.g., loudspeakers, vacuum cleaners,
etc.) in the room in which the words are spoken may hinder speech recognition. Further, the
context in which the recognized words are spoken may impact such factors as whether a
recognized speech segment was intended as a speech input.
[0010] Accordingly, embodiments are disclosed that relate to augmenting a speech
recognition process with literal and/or contextual information identified in depth
information received from a depth camera. For example, in some embodiments, movements
of the speaker’s mouth, tongue, and/or throat may be identified from the depth information
and used to confirm the identity of possible spoken words identified via audio data, identify
words not detected in audio data, etc. Additionally, in some embodiments, gestures,
postures, ctc. performed by the speaker may be identified from the depth information and
used to place the identified words into a desired context, such as confirming that the
identified spoken words were intended as an input to a computing device. The term “speech
recognition” as used herein may include word recognition, speaker recognition (e.g. which
of two or more users in an environment is speaking), semantic recognition, emotion
recognition, and/or the recognition of any other suitable aspect of speech in a use
environment.
[0011] FIG. 1 shows a non-limiting example of a speech recognition environment 100. In
particular, FIG. 1 shows a computing system 102 in the form of an entertainment console
that may be used to play a variety of different games, play one or more different media
types, and/or control or manipulate non-game applications and/or operating systems. FIG.
1 also shows a display device 104 such as a television or a computer monitor, which may
be used to present media content, game visuals, non-game computing content, etc., to users.
[0012] The speech recognition environment 100 further includes a capture device 106 in the
form of a depth camera that visually monitors or tracks objects and users within an observed
scene. Capture device 106 may be operatively connected to the computing system 102 via
one or more interfaces. As a non-limiting example, the computing system 102 may include
a universal serial bus to which the capture device 106 may be connected. Capture device

106 may be used to recognize, analyze, and/or track one or more human subjects and/or
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objects within a physical space, such as user 108. In one non-limiting example, capture
device 106 may include an infrared light source to project infrared light onto the physical
space and a depth camera configured to receive infrared light. Capture device also may
comprise other sensors, including but not limited to two-dimensional image sensor(s) (e.g.
a visible light camera such as an RGB image sensor and/or a grayscale sensor) and one or
more microphones (e.g. a directional microphone array). While depicted as providing input
to an entertainment console, it will be understood that a depth camera may be used to provide
input relevant to speech recognition for any suitable computing system, and may be used in
non-gaming environments.

[0013] In order to image objects within the physical space, the infrared light source may
emit infrared light that is reflected off objects in the physical space and received by the depth
camera. Based on the received infrared light, a depth map of the physical space may be
constructed. Capture device 106 may output the depth map derived from the infrared light
to computing system 102, where it may be used to create a representation of the physical
space imaged by the depth camera. The capture device may also be used to recognize objects
in the physical space, monitor movement of one or more users, perform gesture recognition,
etc. Virtually any depth finding technology may be used without departing from the scope
of this disclosure. Example depth finding technologies are discussed in more detail with
reference to FIG. 5.

[0014] FIG. 1 also shows a scenario in which capture device 106 tracks user 108 so that the
movements of the user may be interpreted by computing system 102. In particular,
movements of the mouth, tongue, and/or throat of user 108 may be monitored to determine
if the user 108 is speaking. If user 108 is speaking, audio information received by computing
system 102 (e.g. via one or more microphones incorporated into capture device 106 and/or
located external to capture device 106) may be analyzed to recognize one or more of the
words spoken by the user. The mouth, tongue, and/or throat movements also may be used
to augment the process of identifying the spoken words, for example by confirming that the
identified words were spoken, adding additional identified spoken words, etc.

[0015] Information from the capture device may also be used to determine various
contextual elements of the identified spoken words. For example, if additional users are
present in the physical space, such as user 110, the user from which the spoken words were
received may be distinguished from other users by comparing the spoken words to the
mouth/throat/tongue movements of one or more users in the physical space. Further, facial

recognition, speaker identification (e.g. based on the user’s height, body shape, gait, etc.),
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and/or other suitable techniques further may be used to determine the identity of the person
speaking. The relative positions and/or orientations of one or more users in a room also may
be tracked to help determine whether a speaker is making a speech input. For example, if a
user is not facing the capture device when speaking, it may be determined that the user is
not speaking to the system. Likewise, where multiple users are visible by the capture device,
whether a user is facing the capture device may be used as information to identify which
person made a speech input.

[0016] Furthermore, once one or more users have been identified, the one or more users
may be tracked (via the capture device, for example). This may help to facilitate the efficient
matching of future recognized speech to identified speakers, and therefore to quickly
identify which speech recognition model/parameters to use for a particular user (e.g. to tune
the speech recognition for that user).

[0017] Further, gestures performed by user 108 identified via information from capture
device 106 may be used to identify contextual information related to identified spoken
words. For example, if user 108 is speaking with the intent to control computing system 102
via voice commands, user 108 may perform one or more gestures and/or postures, deliberate
or otherwise, that may indicate this intent. Examples include, but are not limited to, pointing
toward display device 104, looking at computing system 102 or display device 104 while
speaking, or performing a specific gesture that is associated with a recognized user input.
Thus, by identifying the gesture performed by user 108 as well as identifying the spoken
words, a determination of the intent of the user to control the computing device may be
made. Likewise, if user 108 is looking at another user, gesturing toward another user, etc.,
while speaking, an intent to control the computing device may not be inferred in some
embodiments.

[0018] Other types of contextual information likewise may be determined from the
information received from capture device 106. For example, in some embodiments, an
emotional state of user 108 when speaking may be determined by facial and/or body
features, postures, gestures, etc., of user 108 from depth information. As yet another
example, objects in the imaged physical space may be identified and used to distinguish
ambiguous words. For example, compound words such as “quarterback™ may be difficult to
distinguish from the individual words (“‘quarter” and “‘back’) that make up the compound
word. Therefore, in the case of such ambiguities, depth image data of the physical space
may be used to detect objects, actions, etc., that may provide context to help determine the

actual word or words spoken. In the specific example of “quarterback,” depth image data
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may be analyzed to determine the presence of objects and/or other contextual clues to help
disambiguate these terms, such as money in a user’s hand, football-related objects (e.g. is
the user seated in front of the television watching a football game), etc. Such information
also may be used in some instances to help disambiguate homonyms, such as “ate” and
“eight.”

[0019] Computing system 102 also may be configured to communicate with one or more
remote computing devices, not shown in FIG. 1. For example, computing system 102 may
receive video content directly from a broadcaster, third party media delivery service, or
other content provider. Computing system 102 may also communicate with one or more
remote services via the Internet or another network, for example in order to analyze the
received audio and/or image data, perform the speech recognition, etc. While the
embodiment depicted in FIG. 1 shows computing system 102, display device 104, and
capture device 106 as separate elements, in some embodiments one or more of the elements
may be integrated into a common device.

[0020] FIG. 2 shows a flow diagram depicting an embodiment of a method 200 for
recognizing speech of a user. Method 200 may be performed by a computing device
configured to receive and process audio and depth information, such as information received
from capture device 106.

[0021] At 202, method 200 includes receiving depth information from a depth camera. As
explained above, the depth information may be used to construct a depth map of the imaged
physical space including one or more users. Additionally, image information from a visible
light camera may also be received. At 204, method 200 includes receiving audio information
acquired via one or more microphones, which may include directional microphones in some
embodiments. At 206, one or more possible spoken words are identified from the audio
information. The one or more possible spoken words may be identified by the computing
device using any suitable speech recognition processes.

[0022] At 208, method 200 includes determining a speech input for the computing device
based on the one or more possible spoken words and the depth information. The speech
input may comprise a command that indicates an action to be performed by the computing
device, content intended to be displayed on a display device and/or recorded by a computing
device, and/or any other suitable speech input.

[0023] The identified possible spoken words and the depth information may be utilized in
any suitable manner to determine the speech input. For example, as indicated at 210,

movements of the user’s mouth, tongue and/or throat may be utilized to determine possible
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sounds and/or words spoken by the user. These identified possible sounds/words may then
be used to disambiguate any potentially ambiguous possible spoken words from the audio
information, and/or to increase a certainty of word identifications, as described in more
detail below.

[0024] Similarly, in some embodiments, mouth, tongue and/or throat movements may be
used to independently determine a set of possible spoken words. This set of possible spoken
words may similarly be compared to the set of possible spoken words determined from the
audio information to help disambiguate any uncertainty in the correct identification of words
from the audio information, to add any potential missed words to the audio data, etc.
[0025] As mentioned above, the depth information also may be used to identify contextual
clements related to the possible speech segments, as indicated at 212. Any suitable
contextual elements may be identified. Examples of such contextual elements may include,
but are not limited to, an identity of the user, an emotion of the user, a gesture performed by
the user, one or more physical objects in the physical space of the user, etc. The contextual
clements identified from the depth information may be used to confirm a speech input
identified from the audio information, disambiguate any ambiguous possible spoken words
(e.g. compound words, homonyms, etc.), place the speech input into a desired context,
utilize a directional microphone system to isolate that speaker from others in the
environment, tune the speech recognition based on known speech attributes of the identified
user, and/or for any other suitable purposes.

[0026] Continuing with FIG. 2, method 200 comprises, at 214, taking an action on the
computing device based on upon the speech input. For example, an action indicated by a
command speech input may be performed, text content corresponding to the spoken words
may be displayed on the display device, etc. Further, in some embodiments, the text content
may be tagged with an emotional state, such that words may have a different appearance
depending upon the user’s detected emotional state when the words were spoken.

[0027[ FIG. 3 shows a flow diagram depicting an embodiment of a method 300 for
recognizing a command speech input configured to cause a computing device to perform a
specified action. Method 300 may be performed by a computing device configured to
receive and process audio and depth input. At 302, method 300 includes receiving depth
information from a depth camera, and at 304, receiving audio information from one or more
microphones. At 306, method 300 comprises identifying one or more possible spoken from
the audio information, and at 308, identifying contextual elements from the depth

information. Contextual elements may include, but are not limited to, a gesture performed
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by the user (e.g. movement of mouth, throat, tongue, body, etc.), as indicated at 310, a
physical state of a user (e.g. whether a user is sitting, crouching or standing, whether a user’s
mouth is open or closed, how far a user is from a display, an orientation of the user’s head,
ctc.), as indicated at 312, and/or an emotional state of the user, as indicated at 314. It will
be understood that these contextual elements are described for the purpose of example, and
are not intended to be limiting in any manner.

[0028] At 316, method 300 includes comparing the spoken words and the identified
contextual elements. The spoken words and the contextual elements may be compared to
determine, for example, whether the spoken words are intended as a speech input directing
the computing device to perform a specified action based upon the one or more contextual
elements identified from the depth information. For example, a particular gesture performed
by the user and identified from the depth information may indicate that the spoken words
are intended as user input. As more specific example, the user may direct a gesture at a
speech recognition system device, such as pointing at the computing device/display/capture
device/etc. while speaking, and/or the user may perform a gesture that matches a known
gesture associated with a user input.

[0029] Further, an orientation of the user’s head may be used to determine if the spoken
words are intended as user input. For example, if the user is looking in a particular direction
while speaking, such as at toward a speech recognition system device (e.g. a display,
computing device, capture device, etc.), it may be determined that the words are intended
as a user input to the computing device. Likewise, if the user is looking at another user in
the physical space while speaking, it may be indicated that the words are not intended as a
user input.

[0030[ In a further example, one or more emotions of the user may be determined from the
depth data and used to determine if the spoken words are intended as a user input. For
example, if the user acting in a commanding and/or directive manner (e.g. deliberate,
serious, not facially animated), it may be indicated that the words were intended as user
input.

[0031] At 318, method 300 comprises determining from the comparison at 316 whether the
spoken words are intended as user input based upon the contextual information. If the words
are determined to be intended as speech input, then method 300 comprises, at 320,
performing via the computing device the action associated with the speech input. Likewise,
if the words are determined not to be intended as a speech input, then method 300 comprises,

at 322, not performing an action via the computing device in response to the words.
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[0032] FIG. 4 shows a flow diagram depicting an embodiment of a method 400 for
identifying spoken words from a combination of audio and depth information. Method 400
may be performed by a computing device configured to receive audio and depth input, such
as computing system 102.

[0033] At 402, method 400 comprises receiving depth information from a depth camera,
and at 404, receiving audio information from one or more microphone(s). At 406, one or
more of the user’s mouth, tongue, and throat are located from the depth information. For
example, feature extraction may be performed on the depth information to determine where
each above-listed facial feature is located.

[0034] At 408, movements of the mouth, tongue, and/or throat may be identified. For
example, a degree of opening of the user’s mouth, position/shape of the tongue,
shape/location of the user’s lips, etc., as the user speaks may be tracked to identify the
movements.

[0035] At 410, method 400 optionally includes triggering speech recognition to begin
responsive to detecting identified movements of the mouth, tongue and/or throat that
indicate the user is speaking. In this way, the operation of a resource-intensive speech
recognition process may be avoided until identified movements indicate that the user is
actually speaking,

[0036] At 412, method 400 comprises identifying a speech input of the user. As explained
previously, the speech input may include a command for the computing device to perform
an action, or may include input that is to be displayed (e.g. as text) on a display device and/or
saved. Identifying the speech input may include for example, identifying one or more
possible spoken words from the audio information at 414. The speech input may be
identified from the audio data in any suitable manner. Further, as indicated at 416,
identifying the speech input may include identifying one or more possible sounds, words,
and/or word fragments from the depth information. For example, the mouth, tongue, and/or
throat movements of the user may be used to identify sounds, words, etc.

[0037] Identifying the speech input also may include, at 418, comparing the one or more
possible spoken words identified from the audio information to the one or more possible
spoken words or sounds identified from the depth information. This may help to increase a
confidence of possible spoken words identified via the audio data, to help disambiguate
possibly ambiguous speech (for example, to identify boundaries between words via hand
motion analysis), to identify additional words that were missed in the audio data, and/or may

be used in any other suitable manner.
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[0038] As a more specific example, movements of the user’s mouth, tongue, and/or throat
may be analyzed (e.g. by extracting movement data from the depth images and applying one
or more classification functions to the movement data) to identify possible words/sounds
spoken. Further, in some embodiments, confidence scores may be applied to the possible
words/sounds spoken. Then, the determined possible spoken words/sounds determined from
the depth information may be compared to the possible spoken words determined from the
audio information, which likewise may include confidence score data in some embodiments.
From this comparison, a most likely spoken word or words may be identified, e.g. from a
highest combined confidence score, or other suitable metric. It will be understood that any
suitable mechanism may be used for comparing the possible spoken sounds/words identified
via the depth information and the possible spoken words identified via the audio
information.

[0039] At 420, method 400 includes taking an action based on the speech input. As
described above, any suitable action may be taken. For example, identified speech may be
used as a command input to cause the computing device to take an action, may be displayed
and/or saved as content, may be used to mark up content based upon a user’s determined
emotional state when speaking, and/or any other suitable action.

[0040] In some embodiments, the above described methods and processes may be tied to a
computing system including one or more computers. In particular, the methods and
processes described herein may be implemented as a computer application, computer
service, computer API, computer library, and/or other computer program product.

[0041] FIG. 5 schematically shows a non-limiting embodiment of a computing system 500
that can enact one or more of the methods and processes described above. Computing system
500 is one non-limiting example of computing system 102. Computing system 500 is shown
in simplified form. It will be understood that virtually any computer architecture may be
used without departing from the scope of this disclosure. In different embodiments,
computing system 500 may take the form of a mainframe computer, server computer,
desktop computer, laptop computer, tablet computer, home-entertainment computer,
network computing device, gaming device, mobile computing device, mobile
communication device (e.g., smart phone), etc.

[0042] Computing system 500 includes a logic subsystem 502 and a storage subsystem 504.
Computing system 500 may optionally include a display subsystem 506, input subsystem

508, communication subsystem 510, and/or other components not shown in FIG. 5.
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[0043] Logic subsystem 502 includes one or more physical devices configured to execute
instructions. For example, the logic subsystem may be configured to execute instructions
that are part of one or more applications, services, programs, routines, libraries, objects,
components, data structures, or other logical constructs. Such instructions may be
implemented to perform a task, implement a data type, transform the state of one or more
components, or otherwise arrive at a desired result.

[0044| The logic subsystem may include one or more processors configured to execute
software instructions. Additionally or alternatively, the logic subsystem may include one or
more hardware or firmware logic machines configured to execute hardware or firmware
instructions. The processors of the logic subsystem may be single-core or multi-core, and
the programs executed thercon may be configured for sequential, parallel or distributed
processing. The logic subsystem may optionally include individual components that are
distributed among two or more devices, which can be remotely located and/or configured
for coordinated processing. Aspects of the logic subsystem may be virtualized and executed
by remotely accessible, networked computing devices configured in a cloud-computing
configuration.

[0045] Storage subsystem 504 includes one or more physical, non-transitory, devices
configured to hold data and/or instructions executable by the logic subsystem to implement
the methods and processes described herein. When such methods and processes are
implemented, the state of storage subsystem 504 may be transformed—e.g., to hold different
data.

[0046] Storage subsystem 504 may include removable media and/or built-in devices.
Storage subsystem 504 may include optical memory devices (e.g., CD, DVD, HD-DVD,
Blu-Ray Disc, etc.), semiconductor memory devices (e.g., RAM, EPROM, EEPROM, etc.)
and/or magnetic memory devices (e.g., hard-disk drive, floppy-disk drive, tape drive,
MRAM, etc.), among others. Storage subsystem 504 may include volatile, nonvolatile,
dynamic, static, read/write, read-only, random-access, sequential-access, location-
addressable, file-addressable, and/or content-addressable devices.

[0047] It will be appreciated that storage subsystem 504 includes one or more physical, non-
transitory devices. However, in some embodiments, aspects of the instructions described
herein may be propagated in a transitory fashion by a pure signal (e.g., an electromagnetic
signal, an optical signal, etc.) that is not held by a physical device for a finite duration.
Furthermore, data and/or other forms of information pertaining to the present disclosure

may be propagated by a pure signal.
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[0048] In some embodiments, aspects of logic subsystem 502 and of storage subsystem 504
may be integrated together into one or more hardware-logic components through which the
functionally described herein may be enacted. Such hardware-logic components may
include field-programmable gate arrays (FPGAs), program- and application-specific
integrated circuits (PASIC / ASICs), program- and application-specific standard products
(PSSP / ASSPs), system-on-a-chip (SOC) systems, and complex programmable logic
devices (CPLDs), for example.

[0049] The term “module” may be used to describe an aspect of computing system 500
implemented to perform a particular function. In some cases, a module may be instantiated
via logic subsystem 502 executing instructions held by storage subsystem 504. It will be
understood that different modules may be instantiated from the same application, service,
code block, object, library, routine, API, function, etc. Likewise, the same module may be
instantiated by different applications, services, code blocks, objects, routines, APIs,
functions, etc. The term “module” may encompass individual or groups of executable files,
data files, libraries, drivers, scripts, database records, etc.

[0050[ It will be appreciated that a “service”, as used herein, is an application program
executable across multiple user sessions. A service may be available to one or more system
components, programs, and/or other services. In some implementations, a service may run
on one or more server-computing devices.

[0051] When included, display subsystem 506 may be used to present a visual
representation of data held by storage subsystem 504. This visual representation may take
the form of a graphical user interface (GUI). As the herein described methods and processes
change the data held by the storage subsystem, and thus transform the state of the storage
subsystem, the state of display subsystem 506 may likewise be transformed to visually
represent changes in the underlying data. Display subsystem 506 may include one or more
display devices utilizing virtually any type of technology. Such display devices may be
combined with logic subsystem 502 and/or storage subsystem 504 in a shared enclosure, or
such display devices may be peripheral display devices.

[0052] When included, input subsystem 508 may comprise or interface with one or more
user-input devices such as a keyboard, mouse, touch screen, or game controller. In some
embodiments, the input subsystem may comprise or interface with selected natural user
input (NUI) componentry. Such componentry may be integrated or peripheral, and the
transduction and/or processing of input actions may be handled on- or oft-board. Example

NUI componentry may include one or more microphones for speech and/or voice
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recognition; an infrared, color, steroscopic, and/or depth camera for machine vision and/or
gesture recognition; a head tracker, eye tracker, accelerometer, and/or gyroscope for motion
detection and/or intent recognition; as well as electric-field sensing componentry for
assessing brain activity.

[0053] When included, communication subsystem 510 may be configured to
communicatively couple computing system 500 with one or more other computing devices.
Communication subsystem 510 may include wired and/or wireless communication devices
compatible with one or more diffierent communication protocols. As non-limiting examples,
the communication subsystem may be configured for communication via a wireless
telephone network, or a wired or wireless local- or wide-area network. In some
embodiments, the communication subsystem may allow computing system 500 to send
and/or receive messages to and/or from other devices via a network such as the Internet.
[0054] Further, computing system 500 may include a skeletal modeling module 512
configured to receive imaging information from a depth camera 520 (described below) and
identify and/or interpret one or more postures and gestures performed by a user. Computing
system 500 may also include a voice recognition module 514 to identify and/or interpret one
or more voice commands or spoken words issued by the user detected via one or more
microphones (coupled to computing system 500 or the depth camera). While skeletal
modeling module 512 and voice recognition module 514 are depicted as being integrated
within computing system 500, in some embodiments, one or both of the modules may
instead be included in the depth camera 520.

[0055] Computing system 500 may be operatively coupled to the depth camera 520. Depth
camera 520 may include an infrared light 522 and a depth camera 524 (also referred to as
an infrared light camera) configured to acquire video of a scene including one or more
human subjects. The video may comprise a time-resolved sequence of images of spatial
resolution and frame rate suitable for the purposes set forth herein. As described above with
reference to FIG. 1, the depth camera and/or a cooperating computing system (c.g.,
computing system 500) may be configured to process the acquired video to identify one or
more postures and/or gestures of the user, determine a location of and track movements of
a user’s mouth, tongue, and/or throat, and to interpret such postures and/or gestures as device
commands configured to control various aspects of computing system 500.

[0056] Depth camera 520 may include a communication module 526 configured to
communicatively couple depth camera 520 with one or more other computing devices.

Communication module 526 may include wired and/or wireless communication devices

12

Petitioner Exhibit 1004, Page 862 of 1518



10

15

20

25

30

WO 2014/066192 PCT/US2013/065793

compatible with one or more different communication protocols. In one embodiment, the
communication module 526 may include an imaging interface 528 to send imaging
information (such as the acquired video) to computing system 500. Additionally or
alternatively, the communication module 526 may include a control interface 530 to receive
instructions from computing system 500. The control and imaging interfaces may be
provided as separate interfaces, or they may be the same interface. In one example, control
interface 530 and imaging interface 528 may include a universal serial bus.

[0057[ The nature and number of cameras may differ in various depth cameras consistent
with the scope of this disclosure. In general, one or more cameras may be configured to
provide video from which a time-resolved sequence of three-dimensional depth maps is
obtained via downstream processing. As used herein, the term ‘depth map’ refers to an array
of pixels registered to corresponding regions of an imaged scene, with a depth value of each
pixel indicating the depth of the surface imaged by that pixel. ‘Depth’ is defined as a
coordinate parallel to the optical axis of the depth camera, which increases with increasing
distance from the depth camera.

[0058[ In some embodiments, depth camera 520 may include right and left stereoscopic
cameras. Time-resolved images from both cameras may be registered to each other and
combined to yield depth-resolved video.

[0059[ In some embodiments, a “structured light” depth camera may be configured to
project a structured infrared illumination comprising numerous, discrete features (e.g., lines
or dots). A camera may be configured to image the structured illumination reflected from
the scene. Based on the spacings between adjacent features in the various regions of the
imaged scene, a depth map of the scene may be constructed.

[0060] In some embodiments, a “time-of-flight”” depth camera may include a light source
configured to project a pulsed infrared illumination onto a scene. Two cameras may be
configured to detect the pulsed illumination reflected from the scene. The cameras may
include an electronic shutter synchronized to the pulsed illumination, but the integration
times for the cameras may differ, such that a pixel-resolved time-of-flight of the pulsed
illumination, from the light source to the scene and then to the cameras, is discernible from
the relative amounts of light received in corresponding pixels of the two cameras.

[0061] Depth camera 520 may include a visible light camera 532 (e.g., RGB camera). Time-
resolved images from color and depth cameras may be registered to each other and
combined to yield depth-resolved color video. Depth camera 520 and/or computing system

500 may further include one or more microphones 534. One or more microphones may

13

Petitioner Exhibit 1004, Page 863 of 1518



10

15

WO 2014/066192 PCT/US2013/065793

determine directional and/or non-directional sounds coming from users in the physical space
and/or other sources. Audio data may be recorded by the one or more microphones 534.
Such audio data may be determined in any suitable manner without departing from the scope
of this disclosure.

[0062] While depth camera 520 and computing system 500 are depicted in FIG. 5 as being
separate devices, in some embodiments depth camera 520 and computing system 500 may
be included in a single device. Thus, depth camera 520 may optionally include computing
system 500.

[0063] It will be understood that the configurations and/or approaches described herein are
exemplary in nature, and that these specific embodiments or examples are not to be
considered in a limiting sense, because numerous variations are possible. The specific
routines or methods described herein may represent one or more of any number of
processing strategies. As such, various acts illustrated and/or described may be performed
in the sequence illustrated and/or described, in other sequences, in parallel, or omitted.
Likewise, the order of the above-described processes may be changed.

[0064] The subject matter of the present disclosure includes all novel and non-obvious
combinations and sub-combinations of the various processes, systems and configurations,
and other features, functions, acts, and/or properties disclosed herein, as well as any and all

equivalents thereof.

14

Petitioner Exhibit 1004, Page 864 of 1518



WO 2014/066192 PCT/US2013/065793

CLAIMS

1. On a computing device, a method for recognizing speech of a user, comprising:

receiving depth information of a physical space from a depth camera;

receiving audio information from one or more microphones;

identifying a set of one or more possible spoken words from the audio information;

determining a speech input for the computing device based upon comparing the set
of one or more possible spoken words from the audio information and the depth information;
and

taking an action on the computing device based upon the speech input determined.

2. The method of claim 1, further comprising identifying contextual elements in one or
more of the depth information from a depth camera, audio information from a directional
microphone, and image information from a visible light camera, and comparing the set of
one or more possible spoken words from the audio information to the contextual clements

to determine the speech input.

3. The method of claim 2, wherein identifying the contextual elements comprises one
or more of determining an identity of the user based on one or more of the depth information
and information from a visible light camera, determining an emotional state of the user,
determining a physical state of the user, determining a gesture performed by the user, and

identifying one or more objects in a physical space of the user.

4. The method of claim 1, further comprising identifying a set of one or more possible
spoken sounds and/or words from the depth information and comparing the set of one or
more possible spoken words identified via the audio information to the set of one or more
possible spoken sounds and/or words identified via the depth information to determine the

speech input.
5. The method of claim 4, wherein identifying the set of one or more possible spoken
sounds and/or words from the depth information further comprises identifying one or more

mouth, tongue, and/or throat movements of the user, and identifying the set of one or more

possible spoken sounds and/or words based on the movements.
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6. The method of claim I, wherein the speech input comprises a command, and wherein

taking the action comprises performing the command.

7. The method of claim 1, further comprising identifying which user of a plurality of

users is speaking based on one or more of mouth movements and gaze direction.

8. The method of claim 1, wherein the speech input is contentto be stored, and wherein

taking the action comprises storing the content.
9. The method of claim 1, wherein the speech input comprises content to be displayed
on a display device, and wherein taking the action comprises sending the content to the

display device.

10. The method of claim 1, wherein a boundary between possible spoken sounds and/or

words is determined based on identified hand movements of the user.
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2016/037495

Box No. | Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

O atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. O This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. O with regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. O forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

L on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. U furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section

713).

4. O In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.
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Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2016/037495

Be liem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

CN 104 575 504 A is regarded as being the prior art closest to the subject-matter of
claim 1, and discloses a system wherein an acoustic signal is processed in parallel by
a speech recognizer and a voiceprint identification unit in order to determine whether
a wake-up command was received from a registered user, see figure 3 and
paragraphs [0050] to [0056] of the computer-generated translation annexed to this
opinion, which correspond to paragraphs [0043] to [0049] of CN 104 575 504 A.

The subject-matter of claim 1 differs from this known system in that the acoustic
signal is interpreted using information indicative of the speaker's identity and is
therefore new (Article 33(2) PCT).

The problem to be solved by the present invention may be regarded as improving the
robustness of the wake-up word recognition.

The solution to this problem proposed in claim 1 of the present application is
considered as involving an inventive step (Article 33(3) PCT) for the following
reasons: By using information indicative of the speaker's identity components of the
speech recognizer like vocabulary or acoustic model can be adapted in order to
improve the speech recognizer's ability to accurately determine whether a speaker
uttered any one of the wake-up words. In the prior art at hand there is no hint at
interpreting the acoustic signal using information indicative of the speaker's identity,
and it is not considered to be obvious in view of the parallel processing illustrated in
figure 3of CN 104 575 504 A.

Claims 20 and 37 correspond to claim 1, and claims 2-19, 21-36 and 38-53 are
dependent claims and as such also meet the requirements of the PCT with respect to
novelty and inventive step.
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(57) Embodiments of the present invention disclose
a terminal voice control method. The method includes:
when a voice instruction of a useris received, identifying
the voice instruction, and extracting wake-up indication
information from the voice instruction; performing voice
verification on the voice instruction if the wake-up indi-
cation information is obtained by extracting; and afterthe
voice verification succeeds, extracting processing indi-
cation information from the voice instruction, and re-
sponding to the voice instruction of the user according
tothe processing indication information. Accordingtothe
terminal voice control methodin the embodiments of the
present invention, a user may use one voice instruction
to control a terminal to complete multiple tasks without
requiring voice interactionformultiple times, whichis sim-
ple to use, and has high security performance.

TERMINAL VOICE CONTROL METHOD, DEVICE, AND TERMINAL

=
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When a voice instruction of a user is received, identify the voice
instruction, and extract wake-up indication information included in the
veice instruction

l /SI02

Perform voice verification on the voice instruction if the wake-up
indicatien information is obtained by cxtracting

S183
h 4 /

After the voice verification succeeds, extract processing indication
information included in the voice insitruction, and respond to the voice
instruction of the user according to the processing indication information

h 4

! End !
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. CN 201310574762.8, filed with the
Chinese Patent Office on November 15, 2013 and enti-
tled "TERMINAL VOICE CONTROL METHOD AND AP-
PARETUS, AND TERMINAL", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The presentinvention relates to the field of ter-
minal technologies, and in particular, to a terminal voice
control method and apparatus, and a terminal.

BACKGROUND

[0003] With the development of science and technol-
ogy, smartphones have become necessities in people’s
lives. In order to facilitate a user to perform an operation
on a smartphone, most smartphones currently have a
voice controlfunction. A user can issue a voice instruction
to a mobile phone, and the mobile phone makes a re-
sponse to the voice instruction. However, in the prior art,
the foregoing solution is implemented by separately in-
voking different voice engines for multiple times. For ex-
ample, a voice wake-up engine and a voiceprint recog-
nition engine are used to identify whether a user is the
owner first, and then the mobile phone is woken up, and
the mobile phone then inquires about a requirement of
the user and directs the user to answer questions step
by step. After the user answers the questions, the mobile
phone identifies a voice instruction that is issued by the
user when the user answers the questions, and executes
the voice instruction of the user according to an identifi-
cation result.

[0004] A defect of the foregoing voice control manner
is that: multiple voice instructions are inconsecutive, re-
sulting in that a user needs to be inquired step by step
and directed to answer questions; a next step can be
started only after the user finishes answering the ques-
tions; a process of performing each step is cumbersome,
which causes great inconvenience for the user to use a
voice controlfunction ofa mobile phone. When the mobile
phone is standby, no instruction can be directly issued
to the mobile phone. The mobile phone needs to be wok-
en up before a further operation can be performed on the
mobile phone.

SUMMARY

[0005] According to a terminal voice control method
provided in embodiments of the present invention, one
voice instruction may be used to control a terminal to
complete multiple tasks.

[0006] According to a first aspect, an embodiment of
the present invention provides a terminal voice control
method, including:
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when a voice instruction of a useris received, iden-
tifying the voice instruction, and extracting wake-up
indication information from the voice instruction;
performing voice verification on the voice instruction
if the wake-up indication information is obtained by
extracting; and

extracting, after the voice verification succeeds,
processing indication information from the voice in-
struction, and responding to the voice instruction of
the user according to the processing indication in-
formation.

[0007] With reference tothe first aspect, in a first pos-
sible implementation manner of the first aspect, the ex-
tracting, after the voice verification succeeds, processing
indication information from the voice instruction, and re-
sponding to the voice instruction of the user according
to the processing indication information includes:

after the voice verification succeeds, if it is detected
that a terminal is in a screen locking state, lighting
up a terminal screen and unlocking the terminal
screen, extractingthe processingindicationinforma-
tion from the voice instruction, and responding to the
voice instruction of the user according to the
processing indication information; and

after the voice verification succeeds, if it is detected
that the terminal is not in a screen locking state, ex-
tracting the processing indication information from
the voice instruction, and responding to the voice
instruction of the user according to the processing
indication information.

[0008] With referencetothe first aspect,in a third pos-
sibleimplementation manner of the firstaspect, the meth-
od further includes:

if no wake-up indication information is obtained by
extracting, continuing to wait for receiving a voice
instruction of the user.

[0009] With reference to the first aspect, in a fourth
possible implementation manner of the first aspect, the
method further includes:

prompting reverification if the voice verification fails,
and stoppingreceiving a voice instruction ofthe user
if the number of times of verification exceeds a
threshold but the verification still fails.

[0010] With reference to the first aspect, in a fifth pos-
sible implementation manner of the first aspect, the ex-
tracting, after the voice verification succeeds, processing
indication information from the voice instruction, and re-
sponding to the voice instruction of the user according
to the processing indication information includes:

removing the wake-up indication information from
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the voice instruction, extracting the processing
prompt information in the voice instruction, and con-
verting the processing indication information into a
text; and

identifying a meaning of the processing prompt in-
formation according to the text, and making a re-
sponse according to the obtained meaning.

[0011] According to a second aspect, an embodiment
ofthe presentinvention provides a terminal voice control
apparatus, including:

a receiving unit, configured to, when a voice instruc-
tion of a user is received, identify the voice instruc-
tion, and extract wake-up indication information from
the voice instruction;

a first extracting unit, configured to perform voice
verification on the voice instruction if the wake-up
indication information is obtained by extracting; and
a first processing unit, configured to, after the voice
verification succeeds, extract processing indication
information included in the voice instruction, and re-
spond to the voice instruction of the user according
to the processing indication information.

[0012] With reference to the second aspect, in a first
possible implementation manner of the second aspect,
the first processing unitincludes:

a first executing module, configured to, after the
voice verification succeeds, if it is detected that a
terminal is in a screen locking state, light up a termi-
nal screen and unlock the terminal screen, extract
the processing indication information from the voice
instruction, and respond to the voice instruction of
the user according to the processing indication in-
formation; and

a second executing module, configured to, after the
voice verification succeeds, if it is detected that the
terminal is not in a screen locking state, extract the
processing indication information from the voice in-
struction, and respond to the voice instruction of the
user according to the processing indication informa-
tion.

[0013] With reference to the second aspect, in a third
possible implementation manner of the second aspect,
the apparatus further includes:

a second extracting unit, configured to, if no wake-
up indication information is obtained by extracting,
continue to wait for receiving a voice instruction of
the user.

[0014] Withreference to the second aspect, in a fourth
possible implementation manner of the second aspect,
the apparatus includes:
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a second processing unit, configured to prompt
reverification when the voice verification fails, and
stop receiving a voice instruction of the user if the
number of times of verification exceeds a threshold
but the verification still fails.

[0015] With reference to the second aspect, in a fifth
possible implementation manner of the second aspect,
the first processing unit includes:

a converting module, configured to remove the
wake-up indication information from the voice in-
struction, extract the processing prompt information
in the voice instruction, and convert the processing
indication information into a text; and

a responding module, configured toidentify a mean-
ing of the processing prompt information according
to the text, and make a response according to the
obtained meaning.

[0016] According to a third aspect, an embodiment of
the present invention further provides a terminal, where
the terminalincludes an audio monitoring unitand a proc-
essor, where:

the audio monitoring unit is configured to pick up a
voice instruction issued by a user; and

the processor is configured to, when the voice in-
struction of the user is received, identify the voice
instruction, and extract wake-up indication informa-
tion from the voice instruction; perform voice verifi-
cation on the voice instruction if the wake-up indica-
tion information is obtained by extracting; and after
the voice verification succeeds, extract processing
indication information from the voice instruction, and
respondtothe voice instruction oftheuseraccording
to the processing indication information.

[0017] According tothe terminal voice control method
in the embodiments of the present invention, a user may
use onevoice instructionto control a terminal to complete
multiple tasks without requiring voice interaction for mul-
tiple times, which is simple to use, and has high security
performance.

BRIEF DESCRIPTION OF DRAWINGS

[0018] To describe the technical solutions in the em-
bodiments ofthe presentinvention or in the priorart more
clearly, the following briefly introduces the accompanying
drawingsrequiredfordescribing the embodiments orthe
prior art. Apparently, the accompanying drawings in the
following description show some embodiments of the
presentinvention, and a person of ordinary skill in the art
may stillderive otherdrawings fromtheseaccompanying
drawings without creative efforts.

FIG. 1 is a flowchart of a terminal voice control meth-
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od according to a first embodiment of the present
invention;

FI1G. 2is a flowchartofa terminal voice control meth-
od according to a second embodiment ofthe present
invention;

FI1G. 3isa flowchartofa terminal voice control meth-
od according to a third embodiment of the present
invention;

FIG. 4is a schematic structural diagram of a terminal
voice control apparatus according to a fourth em-
bodiment of the present invention;

FI1G. 5is a schematic structural diagram ofa terminal
voice control apparatus according to a fifth embod-
iment of the present invention;

FIG. 6 is a schematic structural diagram of a terminal
voice control apparatus according to a sixth embod-
iment of the presentinvention; and

FI1G. 7 is a schematic structural diagram ofa terminal
according to a seventh embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0019] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the presentinvention. Apparently,
the described embodiments are a part rather than all of
the embodiments of the presentinvention. All other em-
bodiments obtained by persons of ordinary skill in the art
based on the embodiments of the presentinvention with-
out creative efforts shall fall within the protection scope
of the present invention.

[0020] RefertoFIG. 1,whichisaflowchartofaterminal
voice control method according to a firstembodiment of
the present invention. A terminal described in this em-
bodiment of the present invention includes an electronic
device such as a mobile phone, a PDA, or a tablet com-
puter. The method specifically includes:

[0021] S101. When a voice instruction of a user is re-
ceived, identify the voice instruction, and extract wake-
up indication information from the voice instruction.
[0022] Specifically, the voice instruction of the userin-
cludes the wake-up indication information and process-
ing indication information, where the wake-up indication
information is used to wake up a terminal that is in a
screen locking state, and the processing indication infor-
mation is used to instruct the terminal to execute a spe-
cific action.

[0023] Identifying the voice instruction of the user is
detecting whether the voice instruction of the user in-
cludes a presetwake-upword,forexample, aword preset
by the user, such as hi or hello, so as to extractthe wake-
up indication information included in the voice instruction
ofthe user.

[0024] S102. Perform voice verification on the voice
instruction if the wake-up indication information is ob-
tained by extracting.
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[0025] Specifically, performingthe voice verification on
the voice instruction is performing voiceprint recognition
on a voice in the voice instruction, so as to determine
whether the user who issues the voice instruction is a
preset user, so that only a user who passes the verifica-
tion can use the terminal and further perform a voice op-
eration on the terminal, thereby improving security per-
formance of the terminal.

[0026] It should be understood that voiceprint recog-
nition (Voiceprint Recognition) is also referred to as
speaker recognition, which refers to identifying, accord-
ing to a voice feature of a person, who speaks a segment
of voice. Generally, voiceprint recognition includes two
aspects: speaker identifying and speaker determining,
where the former is to determine which one of several
persons speaks a segment of voice, and the latter is to
determine whether a segment of voice is spoken by a
specified person. The voiceprint recognition manner in
this embodiment of the present invention is speaker de-
termining, that is, whether a segment of voice is spoken
by a preset specified person needs to be identified.
[0027] S103. After the voice verification succeeds, ex-
tract processing indication information from the voice in-
struction, and respond to the voice instruction of the user
according to the processing indication information.
[0028] Specifically, after the voice verification suc-
ceeds, the wake-up indication information is removed
from the voice instruction; the processing prompt infor-
mation in the voice instruction is extracted, and the
processing prompt information is converted into a text;
and a meaning of the processing indication information
is identified according to the text, and a responseis made
according to the obtained meaning.

[0029] According to the terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use.

[0030] RefertoFIG.2,whichis aflowchart ofa terminal
voice control method according toa second embodiment
ofthe presentinvention. A terminal described in thisem-
bodiment of the presentinvention includes an electronic
device such as a mobile phone, a PDA, or a tablet com-
puter. The method specifically includes:

[0031] S201. When a voice instruction of a user is re-
ceived, identify the voice instruction.

[0032] Specifically, identifying the voice instruction of
the user is detecting whether the voice instruction of the
userincludes a presetwake-up word, forexample, a pre-
set word such as hi or hello, so as to extract wake-up
indication information from the voice instruction of the
user.

[0033] S202. Perform voice verification on the voice
instruction if wake-up indication information is obtained
by extracting.

[0034] Specifically, performingthevoice verificationon
the voice instruction is performing voiceprint recognition
on a voice in the voice instruction, so as to determine
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whether the user who issues the voice instruction is a
preset user, so that only a user who passes the verifica-
tion can use the terminal, and further perform a voice
operation on the terminal, thereby improving security per-
formance of the terminal.

[0035] S203. After the voice verification succeeds, if it
is detected that the terminal is in a screen locking state,
lightup a terminal screen and unlock the terminal screen,
extract processing indication information from the voice
instruction, and respond to the voice instruction of the
user according to the processing indication information.
[0036] S204. After the voice verification succeeds, if it
is detected that the terminal is not in a screen locking
state, extract the processing indication information from
the voice instruction, and respond to the voice instruction
of the user according to the processing indication infor-
mation.

[0037] Specifically, if itis detected that the terminal is
in a screen locking state, the terminal that is in a screen
locking state needs to be woken up first according to the
wake-up indication information in the voice instruction,
and then another step is performed. If the terminal is not
in a screen locking state, the step of lighting up the ter-
minal screen or unlocking the terminal screen does not
need to be performed, and a next step is directly per-
formed.

[0038] According to the terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use.

[0039] RefertoFIG. 3,whichisaflowchartofa terminal
voice control method according to a third embodiment of
the present invention. A terminal described in this em-
bodiment of the present invention includes an electronic
device such as a mobile phone, a PDA, or a tablet com-
puter. The method specifically includes:

[0040] S301. When a voice instruction of a user is re-
ceived, identify the voice instruction, and extract wake-
up indication information from the voice instruction.
[0041] Specifically, the voice instruction of the user in-
cludes the wake-up indication information and process-
ing indication information, where the wake-up indication
information is used to wake up a terminal that is in a
screen locking state, and the processing indication infor-
mation is used to instruct the terminal to execute a spe-
cific action.

[0042] Identifying the voice instruction of the user is
detecting whether the voice instruction of the user in-
cludes a presetwake-up word, forexample, a presetword
such as hi or hello, so as to extract the wake-up indication
information included in the voice instruction of the user.
[0043] S302. Perform voice verification on the voice
instruction if the wake-up indication information is ob-
tained by extracting.

[0044] Specifically, performingthe voice verification on
the voice instruction is performing voiceprint recognition
on a voice in the voice instruction, so as to determine
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whether the user who issues the voice instruction is a
preset user, so that only a user who passes the verifica-
tion can use the terminal, and further perform a voice
operation on the terminal, therebyimproving security per-
formance of the terminal.

[0045] S303. If no wake-up indication information is
obtained by extracting, continue to wait for receiving a
voice instruction of the user.

[0046] Specifically, if no wake-up indication informa-
tion is obtained by extracting, the terminal does not per-
form any processing, and continues to wait for receiving
a voice instruction of the user.

[0047] S304. After the voice verification succeeds, ex-
tract processing indication information from the voice in-
struction, and respondtothe voice instruction of the user
according to the processing indication information.
[0048] Specifically, after the voice verification suc-
ceeds, the wake-up indication information is removed
from the voice instruction; the processing prompt infor-
mation in the voice instruction is extracted, and the
processingindicationinformationis convertedinto a text;
and a meaning of the processing prompt information is
identified according to the text, and a response is made
according to the obtained meaning.

[0049] S305.Promptreverificationifthe voice verifica-
tion fails, and stop receiving a voice instruction of the
user if the number of times of verification exceeds a
threshold but the verification still fails.

[0050] Specifically,ifthe numberoftimes ofverification
exceeds the presetthreshold but the verification still fails,
a voice instruction of the user stops being received, and
the user can only turn on a terminal screen manually,
thereby ensuring security of using the terminal.

[0051] According tothe terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use, and has
high security performance.

[0052] Referto FIG. 4, which is a schematic structural
diagram of a terminal voice control apparatus according
to a fourth embodiment of the present invention. A ter-
minal described in this embodiment of the presentinven-
tion includes an electronic device such as a mobile
phone, a PDA, or a tablet computer. The apparatus 1
specifically includes a receiving unit 10, a first extracting
unit 20, and a first processing unit 30.

[0053] The receiving unit 10 is configured to, when a
voice instruction of a user is received, identify the voice
instruction, and extract wake-up indication information
from the voice instruction.

[0054] Specifically, the voice instruction of the user in-
cludes the wake-up indication information and process-
ing indication information, where the wake-up indication
information is used to wake up a terminal that is in a
screen locking state, and the processing indication infor-
mation is used to instruct the terminal to execute a spe-
cific action.
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[0055] Identifying the voice instruction of the user is
detecting whether the voice instruction of the user in-
cludes a preset wake-up word, for example, a preset
wake-up word such as hi or hello, so as to extract the
wake-up indication information included in the voice in-
struction of the user.

[0056] The first extracting unit 20 is configured to per-
form voice verification on the voice instruction if the wake-
up indication information is obtained by extracting.
[0057] Specifically, performingthe voice verification on
the voice instruction is performing voiceprint recognition
on a voice in the voice instruction, so as to determine
whether the user who issues the voice instruction is a
preset user, so that only a user who passes the verifica-
tion can use the terminal, and further perform a voice
operation on the terminal, thereby improving security per-
formance of the terminal.

[0058] The first processing unit 30 is configured to, af-
ter the voice verification succeeds, extract processing
indication information from the voice instruction, and re-
spond to the voice instruction of the user according to
the processing indication information.

[0059] The first processing unit 30 includes a convert-
ing module 31 and a responding module 32.

[0060] The converting module 31 is configured to re-
move the wake-up indication information from the voice
instruction, extract the processing prompt information in
the voice instruction, and convertthe processing indica-
tion information into a text.

[0061] The responding module 32 is configured to
identify a meaning of the processing prompt information
according to the text, and make a response according to
the obtained meaning.

[0062] Specifically, after the voice verification suc-
ceeds, the wake-up indication information is removed
from the voice instruction; the processing prompt infor-
mation in the voice instruction is extracted, and the
processing indication information is converted into a text;
and a meaning of the processing prompt information is
identified according to the text, and a response is made
according to the obtained meaning.

[0063] According to the terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use.

[0064] Referto FIG. 5, which is a schematic structural
diagram of a terminal voice control apparatus according
to a fifth embodiment ofthe presentinvention. A terminal
described in this embodiment of the present invention
includes an electronic device such as a mobile phone, a
PDA, or a tablet computer. The apparatus 2 is an opti-
mization of the apparatus 1 in FIG. 4. A first processing
unit 30 of the apparatus 2 includes afirst executing mod-
ule 33 and a second executing module 34.

[0065] The first executing module 33 is configured to,
after voice verification succeeds, if it is detected that the
terminal is in a screen locking state, light up a terminal
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screen and unlock the terminal screen, extract process-
ing indication information from the voice instruction, and
respond to the voice instruction of the user according to
the processing indication information.

[0066] The second executing module 34 is configured
to, after the voice verification succeeds, if it is detected
that the terminal is not in a screen locking state, extract
the processing indication information from the voice in-
struction, and respond to the voice instruction of the user
according to the processing indication information.
[0067] Specifically, ifitis detected that the terminal is
in a screen locking state, the step of lighting up the ter-
minal screen and unlocking the terminal screen needs
to be performed; if the terminal is not in a screen locking
state, the step of lighting up the terminal screen and un-
locking the terminal screen does not need to be per-
formed.

[0068] In addition, performing voice verification on the
voice instruction is using a voiceprintrecognition method
toverifywhether the user who issues the voice instruction
is a preset user, thereby improving security of the termi-
nal.

[0069] According to the terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use.

[0070] RefertoFIG. 6, which is a schematic structural
diagram of a terminal voice control apparatus according
to a sixthembodimentof the presentinvention. A terminal
described in this embodiment of the present invention
includes an electronic device such as a mobile phone, a
PDA, or a tablet computer. The apparatus 3 is an opti-
mization of the apparatus 1 in FIG. 4. The apparatus 3
further includes a second extracting unit 40 and a second
processing unit 50.

[0071] The second extracting unit 40 is configured to,
if no wake-up indication information is obtained by ex-
tracting, continue to wait for receiving a voice instruction
of a user.

[0072] The second processing unit 50 is configured to
prompt reverification when voice verification fails, and
stop receiving a voice instruction ofthe userifthe number
of times of verification exceeds a threshold but the veri-
fication still fails.

[0073] Specifically, if the number of times of voice ver-
ification exceeds the preset threshold but the verification
still fails, a voice instruction of the user stops being re-
ceived, and the user can only turn on a terminal screen
manually, therebyensuring security of using the terminal.
[0074] According tothe terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use, and has
high security performance.

[0075] Referto FIG. 7, which is a schematic structural
diagramofaterminalaccordingto a seventhembodiment
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of the present invention. The terminal described in this
embodiment of the present invention includes an elec-
tronic device such as a mobile phone, a PDA, or a tablet
computer. The terminal 4 specifically includes an audio
monitoring unit 60 and a processor 70.

[0076] The audio monitoring unit 60 is configured to
pick up a voice instruction issued by a user.

[0077] The processor 70 is configured to, when the
voice instruction of the useris received, identify the voice
instruction and extract wake-up indication information
from the voice instruction; perform voice verification on
the voice instruction if the wake-up indication information
is obtained by extracting; and after the voice verification
succeeds, extract processing indication information from
the voice instruction, and respond to the voice instruction
ofthe user according to the processing indication infor-
mation.

[0078] Specifically, identifying the voice instruction of
the user is detecting whether the voice instruction of the
userincludes a presetwake-up word,forexample, a word
such as hi or hello preset by the user, so as to extract
the wake-up indication information included in the voice
instruction of the user.

[0079] Performing the voice verification on the voice
instructionis performing voiceprintrecognition on a voice
in the voice instruction, so as to determine whether the
user whoissues the voice instruction is a presetuser, so
that only a user who passes the verification can use the
terminal, and further perform a voice operation on the
terminal, thereby improving security performance of the
terminal.

[0080] After the voice verification succeeds, the wake-
up indication information is removed from the voice in-
struction; the processing prompt information in the voice
instruction is extracted, and the processing indication in-
formation is converted into a text; and a meaning of the
processing prompt information is identified according to
the text, and a response is made according to the ob-
tained meaning.

[0081] Definitely, in an exemplary implementation
manner of this embodiment of the present invention, the
audio monitoring unit 60 may be a microphone.

[0082] Accordingto the terminal voice control method
provided in this embodiment of the present invention, a
user may use one voice instruction to control a terminal
to complete multiple tasks without requiring voice inter-
action for multiple times, which is simple to use, and has
high security performance.

[0083] It should be understood that the first extracting
unit and the second extracting unit, the first processing
unit and the second processing unit, and the first execut-
ing module and the second executing module do notim-
ply a sequence relationship or quantity unit, but are in-
tended to distinguish different modules or units.

[0084] Persons of ordinary skill in the art may under-
stand that, various aspects or possible implementations
of various aspects of the present invention may be spe-
cifically implemented in a system, method, or computer
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program product. Moreover, various aspects or possible
implementations of various aspects of the presentinven-
tion may take a form of computer program product, where
the computer program product refers to computer read-
able program code stored in a computer readable medi-
um.

[0085] A computer readable medium may be a com-
puter readable signal medium or computer readable stor-
age medium. The computer readable storage medium
includes but not limited to electronic, magnetic, optical,
electromagnetic, infrared, or semi-conductive system,
device, or apparatus, or any suitable combination there-
of, forexample, a random access memory (RAM), a read
only memory (ROM), an erasable programmable read
only memory (EPROM or FLASH), an opticalfiber, acom-
pact disc read only memory (CD-ROM).

[0086] A processor in a computer reads computer
readable program code stored in the computer readable
medium, so that a specific function and action in each
step or in a combination of steps in the flowcharts may
be executed by the processor; generates an apparatus
for implementing a specific function and action in each
block or in a combination of blocks in the block diagrams.
[0087] Computer readable program code may be all
executed on a user computer alone, or a partthereof may
be executed on a user computer as a standalone soft-
ware package, or a part thereof may be executed on a
local computer while the other part is executed on a re-
mote computer, or may be all executed on a remote com-
puter or server. It should also be noted that, in some
alternative implementation solutions, each step in the
flowcharts or specific functions in each block in the block
diagrams may not occur in the illustrated order. For ex-
ample, two consecutive steps in the illustration which are
dependent on an involved function, or two blocks may in
fact be executed substantially simultaneously, or these
blocks may sometimes be executed in a reverse order.
[0088] Itis apparentthat persons skilled in the art can
make various modifications and variations tothe present
invention without departing from the spirit and scope of
the present invention. The presentinvention is intended
to cover these maodifications and variations provided that
they fall within the scope of protection defined by the
following claims or their equivalent technologies.

Claims
1. A terminal voice control method, comprising:

when a voice instruction of a user is received,
identifying the voice instruction, and extracting
wake-up indication information from the voice
instruction;

performing voice verification on the voice in-
struction if the wake-up indication information is
obtained by extracting; and

extracting, after the voice verification succeeds,



13

processing indication information from the voice
instruction, and responding to the voice instruc-
tion of the user according to the processing in-
dication information.

The method according to claim 1, wherein the ex-
tracting, after the voice verification succeeds,
processing indication information from the voice in-
struction, and responding to the voice instruction of
the user according to the processing indication in-
formation comprises:

after the voice verification succeeds, if it is de-
tected that a terminalis in a screenlocking state,
lighting up a terminal screen and unlocking the
terminal screen, extracting the processing indi-
cation information from the voice instruction,
and responding to the voice instruction of the
user according to the processing indication in-
formation; and

after the voice verification succeeds, if it is de-
tectedthatthe terminalis notin a screen locking
state, extracting the processing indication infor-
mation from the voice instruction, and respond-
ing to the voice instruction of the user according
to the processing indication information.

The method according to claim 1, further comprising:

if no wake-up indication information is obtained
by extracting, continuing to wait for receiving a
voice instruction of the user.

The method according to claim 1, further comprising:

prompting reverification if the voice verification
fails, and stopping receiving a voice instruction
of the user if the number of times of verification
exceeds a thresholdbutthe verification still fails.

The method according to claim 1, wherein the ex-
tracting, after the voice verification succeeds,
processing indication information from the voice in-
struction, and responding to the voice instruction of
the user according to the processing indication in-
formation comprises:

extracting the processing prompt information in
thevoice instruction afterthe wake-upindication
information is removed from the voice instruc-
tion, and converting the processing indication
information into a text; and

identifying a meaning of the processing prompt
information according to the text, and making a
response according to the obtained meaning.

6. A terminal voice control apparatus, comprising:
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7.

10.
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a receiving unit, configured to, when a voice in-
struction of a user is received, identify the voice
instruction, and extract wake-up indication infor-
mation from the voice instruction;
afirstextracting unit, configuredto perform voice
verification on the voice instruction if the wake-
up indication information is obtained by e xtract-
ing; and

a first processing unit, configured to, after the
voice verification succeeds, extract processing
indication information from thevoiceinstruction,
and respond to the voice instruction of the user
according to the processing indication informa-
tion.

The apparatus according to claim 6, wherein the first
processing unit comprises:

a first executing module, configured to, after the
voice verification succeeds, if it is detected that
a terminalis in a screen locking state, lightup a
terminal screen and unlock the terminal screen,
extract the processing indication information
from the voice instruction, and respond to the
voice instruction of the user according to the
processing indication information; and

a second executing module, configured to, after
the voice verification succeeds, if it is detected
that the terminal is not in a screen locking state,
extract the processing indication information
from the voice instruction, and respond to the
voice instruction of the user according to the
processing indication information.

The apparatus according to claim 6, further compris-
ing:

a second extracting unit, configured to, if no
wake-up indication information is obtained by
extracting, continue to wait for receiving a voice
instruction of the user.

The apparatus according to claim 6, comprising:

a second processing unit, configured to prompt
reverification when the voice verification fails,
and stopreceiving a voiceinstruction ofthe user
if the number of times of verification exceeds a
threshold but the verification still fails.

Theapparatus according toclaim 6, wherein thefirst
processing unit comprises:

a converting module, configured to extract the
processing prompt information in the voice in-
struction after the wake-up indication informa-
tion is removed from the voice instruction, and
convertthe processing indication informationin-
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to a text; and

a responding module, configured to identify a
meaning of the processing prompt information
according to the text, and make a response ac-
cording to the obtained meaning. 5

11. A terminal, comprising an audio monitoring unit and
a processor, wherein:

the audio monitoring unit is configured to pick 70
up a voice instruction issued by a user; and

the processor is configured to, when the voice
instruction of the user is received, identify the
voice instruction, and extract wake-up indication
information from the voice instruction; perform 15
voice verification on the voice instruction if the
wake-up indication information is obtained by
extracting; and after the voice verification suc-
ceeds, extract processingindication information
from the voice instruction, and respond to the 20
voice instruction of the user according to the
processing indication information.
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Title: METHOD FOR PERSONALIZED TELEVISION VOICE WAKE-UP BY
VOICEPRINT AND VOICE IDENTIFICATION

Title: K H 8 SURNGE & U A T AL WA i B 1) 7Y

Abstract:

The invention discloses a method for personalized television voice wake-up by voiceprint
and voice identification, particularly a method for performing identity confirmation on a
television user through voiceprint identification and controlling a television to perform
personalized voice wake-up through confirmed identity and a voice identification result of
user voice, and relates to voiceprint identification and voice identification technologies. A
composition system comprises a voice control system (1), an information storage unit (2)
and a television main controller (3) which are connected through electric signals. The
method has the characteristics of short training time, very high voiceprint and voice
identification speed and high identification rate. Voiceprint and voice identification can be
finished by only offline training and testing, identification results do not need to be sent to a
cloud server, use is convenient, and the safety of family information is guaranteed. The
method also can be applied to user-personalized automatic voice channel change of the
television, can be transplanted to a common high-speed DSP (digital signal processor) or
chip for operation, and can be widely applied to the related fields of smart homes.

Abstract:

KBRS SOE S R 3 T AL AiE 5 e The present invention uses a voiceprint and voice
BRI v, BAKFs— Rk Sani 4T e B recognition personalize Television Voice wake
HH P S iaih, oA By farH e method, specifically refers to a voiceprint

T IRAE R B S5 ok ) AL AT AL g identification performed by the TV using the user's
MARR, W% A SUHIANE SR R . Ak Tk Ry dentification, and identification by the user's voice
RO OB PR RGN, 158070 8 IR (2) Rl and speech recognition results to control the TV

PIHLE P8 (3) UL (S By Ko AR T A voice wake personalize involving voiceprint
* recognition and speech recognition technology.
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Constitute a system of the present invention
includes a voice control system (1), an information
storage unit (2) and TV host controller (3)
connected to the electrical components. The
present invention has the training time is short,
voiceprint and voice recognition speed very
quickly, and recognition rate characteristics.
Voiceprint and voice recognition are just off-line
training and testing can be completed without the
need to send to the cloud server, easy to use and
ensure the safety of family information. Users can
also be used in televisions personalized
automated voice for Taiwan, and can be ported to
run on general-purpose high-speed processor or
DSP chips, widely used in smart home related
fields.

1. One kind of speech recognition using the
voiceprint and personalize the TV voice wake
method, by using the voiceprint recognition and
speech recognition systems, to monitor the user's
identity, personalized television voice awakened,
characterized by comprising the steps of:

A. Personalized Information Register

Using the voiceprint identification system to
establish the user's voiceprint model, using voice
recognition system identifies the user's favorite
television channel information;

B. Information storage

The user voiceprint model and favorite TV
channels and stores information related to the TV
information storage unit;

C. Voice Wake Up

Users only need to tell the television voice
collecting unit pre-set wake-up word, you can
wake up the words of the voiceprint and voice
recognition results from the television tune
information storage unit based on the voice
recognition and speech recognition systems the
user's personalized information, auto-complete
turn on the TV and automatically switch to the
user's favorite TV channels.

2. Voiceprint as claimed in using voice recognition
and speech personalized TV Wake method
according to claim 1, characterized in that said
step A, step B, the user for the first When once the
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