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�1 �itJ:¥$: Y?l 'Efil'.¾ Df'ic:f1*i1!bif ffi�*i14��¥�1ix ' 'l'il' Jiil-r*i14 rp ffi�i so 1 £� Df'ic:f1 
*i1 • g� : m�*i14�¥-m�*i1�¥�1ifif.! Dt- 2:0 1 £�ifif.!Di4�: m�*i1�¥4evtt 
�&�¥�1xn¥$: 10 1  £�xn¥$:*i1 •m�*i14�4e � §t¥-m�*i14�4evtt� �&� 
;f ' rp� 'ffi�*i1Yt!£��**i1���&�¥� 'til-:f$V 0�li*it4���ifi� 'JJ, 
*¥lli��m�r JJ,*¥llt4effi�4����!¥.1f ' 'l'il' Jiil-r ��4em�*i1����¥ ·�¥1-lli'f m� 
�mm: ���m� t:pm�*m���m�*fil4�����m�4�����£��� 
�l:l:�1 ° C ffi.'k* ) £�ifi��liii�¥- 1 Jt�:ff�ll/1-�l:l:�1 ' rp flqJ,!iJ¥�¥f'.¥}-� [1717ooJ 

• fJ,fJef'!f il.4e Df'ir:f1*i1 L +.f� ' 'l'il' Jiil-r*� 4e � ix�� !¥.1f ' 'l'il' Jiil-r 
*fil4 t:p ����m:fB-� '�m*ID4t:p � ���mMw� ��&� ' Mw4�� �m� 
��gixfill�* 't1N�$F+--E .ij:t1&1W$F+--E .ij:.f--E &1W4�Yt!� �&:f- Ef3  ' 1:ff� [81700] 

·�m*��m�*fil4��¥-�m*�����H�� ·�u�it*���¥$:� 
®¾�m*m���* '®¾�m*ID�ifm�*fil4��� ·�m*ID4t:p � ���� 
li:fB-�"ij' Jiil-r*it4 rp 4e� ix��l:l:&1 w&*Df'i� 801 £�Df'ic:f1*i1 'til-:f¥f'.¥} � [l1700] 
1(i: vl/S st �� ¥.t V 899Z.89E:OT NJ 
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� ±-fu , ft J'j[i 5G iJ I I t!f, *KA � JZ: � ffl IJT Ji -� JZ: i! s J'j[i 5G z J§ , 1'j[i 5G J! IJT * K ::f fJr ±-fut� ffl ffl 

?�As"J�=ti!tt�ffl, R. rni!ttiJU11J*K 103 iJU11JYr$t:f�s"J�i��=ti!tt�fflt§x1@s"J 

Jttt11§',@, , i)I [ tff,i��JZ:i!s J'j[i 7Ga  

c 004s J ft Jl:t , * tt l3J§ x1 t±:l :i=,m Jl:t )l.):::k rt� 5E 1� 11 s"J � x i!tt� ffl ,  Ai�� x i!tt� ffl R. � 

x � ffl lJT Ji� x i!tt • 5G,  # x1 i� � x i!tt • 5G ::f fJr ±-funHT iJI I t!f, , l2J, * -� m :fh� �xi! 

tt�ffl s"J Jttt11§' ,@, s"Jli�Jrl 'ti o 

coo49J � 2 � t±:l t�ffl * tt l3J§ -1-1Jt;tz1�illi ,wu s"J m r¥r � =ti!tt11§' ,@, v1 1 t!f,�=ti!ttfl 

� s"Ji&4�� � 0  i�fl�iJl [ t!f,1&4 1 �1'1t5ff�Ll$t!tl*K 2O5, fF�IJ�j[j5E*K 206 5¥011§' ,@, 

=Nt1�*K 207 0 l2,l r �-�� 2 x1i�fjt;tz1�illi,wtln!:1jt:'H!I1Wi:i£ :��±-fu ,  i!s$t-ttl*K 201 $t 

.ijJffl? Wtti!s:'7ld!�*K�A B"Ji!s�ffl : �xiu fJr*K 202 iu fJr Yr:i£i!s�fflJt� A� 

=ti!tt�ffl : i!ttiJU1IJ*K 203  ':1§Yf:i£i!tt�fflA�JZ:i!tt�ffl, t�ffl�JZ:i!tt11§',@, , x1Yr 

J£�xmtt�ffln!:fimttm�)l.):�, [2,l$tffl�Yr:i£�xmtt�fflffl�@�ttttffig :ffi� 

iJI I t!f,* K 2 04 t� ffl Yr:i£ tt tt11§' ,@, , �j[j 5E Yr:i£ � x i!tt� ffl Yr x1@ s"J � x � ffl ,  l2,l J!iL gl(; J! 

IJT�JZ:i!sfl� , ;tt � ,  Yr:i£2ttt11§',@,� Yr:i£�JZ:�fflWttYr:i£� JZ:i!tt11§',@,;t§ E3tM :ff�Ll 

$t.ijJ*K 205 $t.ijJYf:i£ffl? A §  tff.@ffl�As"JJ'j[i iA]i!sfF�lj ;ff�U�J§JE*K 206 t�fflYr:i£ 

�=ti!ttfl� , �j[j 5E � Yf:i£J'j[i ii1J i!tt fF�IJ;t§ x1 @s"J �x '¥1--r fF�Ll : 11§' ,@,=Nt1�*K 207 �;fJ.� 

Yr:i£�JZ:'¥1--rff�lj;t§x1@s"J11§',@,=Nt1��Yr:i£ffl? 0 ;It � '  i!s$t-ttl*K 2OL �JZ:fUl1EJr*K 

202 , i!siJU1IJ*K 203 5t0fl� i)l [ t!f,*j[ 204 � � 1 Yr�x1@*j[;t§ �gl(;;t§1lV- ,  ii"fJl:t)l.):::f� 

7M:i£, #Jltt5 [ffl s"J1J:rt'EL�rJl:t o 

[0050] ;It � '  ff�IJ$t.ijJ*K 205 $t.ijJYf:i£ffl? A §  tff.@ffl�As"JJ'j[i iA]i!sfF�lj O ��±-fu,  

ffl? ��wtt�ffl? -i&4 �mtt*•*K��li, ft § �@ffl ��A•�mttfF� , fF� 

$t.ijJ*K 205 ,WtlizoWttiJW1ffl i�ffl? i&4Yr=Nt1�s"J@fflf¥fF-ti i::J  (API) 1/j)Jj\, $t.ijJi�ffl? 

A §  tff.@fflYr�As"JJ'j[i ii1Ji!ttfF�Ll o 

coo51 J fF�IJ�j[j5E*K 206 t�fflYr:i£�=ti!ttfl� , �j[j5E�Yf:i£J'j[i ii1Ji!tt fF�IJ;t§x1@s"J� 

JZ:'¥1--rfF�IJ o ��±-fu ,  fF�IJ�j[j5E*K 206 t�ffli�fF�IJ$t!tl*K 205 Yr$t!tJ s"JJ'j[i ii1Ji!sfF�IJ , 
'c& '-+ 'E. � ' Q J;J1 f hk J'.Ffl J:+f, ,-'---, ' ' i¥i 'c:! 'E. � � Erl frh l& � J� a  �* ,:;,;::; --1:B -l:6! ' '  ,g. � 1� a  --fr ' ' --tt-- '  'E. JJ.:!Lli ir::1 tt i/, n1J )(.[ .J:'E ,  'µJlj JE i� --"r lAJ ir::1 tt 1'f' 7 � 1=1 'J I,)(. tt , l§ ,\:,:;, , ,QI , , ,J , ill( 1/J't i� I,)(. tt , l§ ,\:,:;, , 1± i� ::R: x ir::1 

ttffl��n!:fi����. �5E��J'j[i�msfF�ffl�@��JZ:'¥�ff� o �� . ffl?Wtt� 

ffl? i&4B"Ji!s*•*KB"J�li, �A 7 J'j[i ii1Ji!sfF�IJ " iphone" ,  ff�Ll$t!tl*K 205 ,Wtlizo 

WttiJWlffl i�ffl? i&4Yr=Nt1�s"J@fflf¥fF-ti i::J (API )  1/j)Jj\, $t.ijJ 7 i�ffl ? �As"JJ'j[i ii1Ji!s 

fF�IJ " iphone " : !liJ§ , ff�IJ�j[j 5E*K 206 t�ffli�J'j[i ii1J i!s ff�Ll " iphone ", Wtti!ttiJU11J )l.): 

�.  �j[j5Ei�l'j[i ii1Ji!sff�U B"Jbttt11§',@, "aa ai4 f engl ", n!:rm , t�ffli�bts11§',@, , fti��JZ:i! 

sfl� �nt1T�Wc�i1!J ,  �j[j5E�i�l'j[i ii1Ji!sfF�IJ;t§x1@s"J�JZ:'¥Z--rfF�IJ " iphone "o 

coo52J 11§' ,@,=Nt1�*K 207 �;fJ.�Yf:i£�=t'¥Z--rfF�IJ;t§x1@s"J11§' ,@,=Nt1��Yr:i£ffl? o ,Wtlizo , 

':1§i� § tff.@ffl Ai!s�A@ffl ' i�11§',@,=Nt1�*K 207 WttiJWlfflmizo JSP, ASP glG PHP 1/ji}J;:;§ 

�Ntt#, ���x'¥�fF��Amtt�A�J21�*=Nt���ffl? : ':1§� § �@ffl Amtt 

-tf�@ffl : i�11§',@,=Nt1�*K 207 WttiJWlfflmizo JSP,ASP glG PHP 1/ji}J;:{§�Ntt#, �;fJ.;j;�t@i�� 

=t'¥�ff���$tffl�-,tgl(;$1-���*=Nt���ffl? o  

[0053J 1iJ21±-fu , i� § tff.@ffl Ai!s�A@ffl :Jt� , i�11§' ,@,=Nt1�*K 207 �;fJ.Yf:i£�=t'¥Z-1 

ff��Ams�A�J21�*=Nt��Yr:i£ffl? o ��. ':1§� § �@ffl Ams�A@ffl , ffl?W 
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tt�ffl? i&4B"Ji!s*•*-'i:B"J3E1L tti!s�A@ffl ��A 7 1¥L ii1Ji!sff�IJ " iphone ",  
ff �u $t 1tJ * -'i: 20 5 �tl -tzri w tt iJWJ m i� m ? -i& 4 Yr m 1� s"J @m t¥ ff-tt Q CAP n 1/j 1f :rt, $t 1tJ 
T i�ffl ?  �A B"J 1¥L ii1J i!s ff�Ll " iphone " ; M[J§,  ff�lj ,p"j[J5E*-'i: 206 t�ffli� 1¥L ii1Ji!s ff�Ll 
" iphone ", Wtti!siJU1IJ)[.):�, ,p"j[J5Ei�1¥L ii1Ji!s ff�IJ s"J bts11§',@, " aa ai 4 f engl ", nl:n'o, t� 
ffl�ttsffig, tt��xmaffl��*fi����. �5E��•�msff�ffl�@��x 
'¥1--rff�lj " iphone " ;ntrnJ , 11§' ,@,=Nt1�*K 207 JlttiJWlfflmizP JSP,  ASP glG PHP 1/ji}J�jxxJ]J[vz: 
#,  �;fJ.i��X-'¥1--rff�Ll " iphone " 11:Ai!s�A1�J21ii1J%:=Nt1��i�ffl? ,  l2J,1�i�ffl? J211f� 
A o  
[0054J 1iJ21±-fu ,  i� �Hff.@ffl Ai!s-tl�@ffl ;;It� , i�fl�iJl lt!f,1&4 1 �1'1-trS-tl�$t!tJ* 
-'i: C *�l±l ) o i�-tl�$t!tJ*-'i:�;fJ.Yf:i£�X-'¥1--rff�IJ1'FAYr:i£ffl? s"J�ifflff�Ll , $t!tl�Yr:i£ 
�i1Uff�Llt§x1@s"J-1-gl(;$1--tt�tit'= ;;tt � ,  i�11§' ,@,=Nt1�*-'i= 207 �;fJ.Yr:i£-1-gl(;$1--tt 
��*=Nt1��Yr:i£ffl? o Jtf�±-fu , ':1'ii� § tff.@ffl Ai!s-tl�@ffl , ff�IJ,p"J[J5E*-'i: 206 t�ffli� 
�xmaffl�. �5E��•�msff�ffl�@��x-'¥�ff� ;��$t�*-'i:@ffl�ff� 
,p"j[J 5E * -'i: 206 Yr ,p"j[J 5E s"J � x '¥ Z-1 ff �IJ , �;fJ. i� � x '¥ Z-1 ff �H'F Ai� ffl? s"J � i1U ff �IJ , n!: 1T � 
Wc�im ,  $t!tJ�i��i1Uff�IJt§x1@s"J-1-gl(;$1--tt��* ; M[J§ , 11§',@,=Nt1�*-'i: 207 WttiJWJ 
fflifizp JSP, ASP glG PHP 1/ji}J�jxxJ]J[vz:#, �;fJ.i�-,tgl(;$1'1f��*=Nt1��i�ffl? o 

[0055] �tl izP ' 3 i� § tff.@ffl Ai!s-tl�@ffl ' ffl ?  Wtt� ffl ? -i&  4 B"J i!s*•*K B"J 
3E1L  tti!s�A@ffl � �A 7 1¥L ii1Ji!sff�U " iphone" ,  ff�IJ $t.ijJ*-'i: 205 �tl izPJlttiJWJ 
ffl i� ffl ? -i& 4 Yr =Nt 1� B"J @ffl fi ff-ti i::J (AP I) 1/j 1f :it , $t !tl 7 i� ffl ? � A B"J 1¥L iA] i! s ff �lj 
" iphone " ; M[J§,  ff�lj,p"j[J5E*_'i: 206 t�ffli�1¥L ii1Ji!s ff�IJ " iphone" ,  Wtti!siJU1IJ)[.):�, ,p"j[J 
5Ei�1¥l ii1Ji!sff�IJ s"Jbts11§',@, " aa ai4 f engl " ,  nl:n'o, t�ffli�bts11§',@, , tti��Xi!sfl 
� �nt1T�Wc�i1U ,  ,p"j[J5E�i�1¥L ii1Ji!sff�IJ;t§x1@s"J�X-'¥Z--rff�Ll " iphone " ;ntn'o , -tl�$t 
-ttl*-'i:t� ffli�ff �IJ ,p"j[J 5E*-'i: 206 Yf ,p"j[J 5E s"J �X '¥1--r ff �Ll , �;fJ. i��X '¥1-1 ff �Ll " iphone " 11: 
A�ffl? ���ff� , n!:fi����. $t�����ff�ffl�@�-1-gl(;$1-���* ; M[  
J§ ,  11§',@,=Nt1�*K 207 JlttiJWlfflmizP JSP,ASP glG PHP 1/ji}J�jxxJ]J[vz:#, �;fJ.�i��X-'¥1--rff�U 
" iphone " ;t§x1@s{J-,tgl(;$1--tf��*=Nt1��i�ffl? , 1�i�ffl? �xU '&ff o  
[0056] J!1iJ21±fil ,  ff�IJ$t.ijJ*K 205 $t.ijJYf:i£ffl? A §  tff.@ffl�As"J-'¥-B-Fi!sff�Ll ;;It  
� ,  Yr:i£ff�IJ,p"J[J5E*-'i: 206 t�fflYr:i£�xi!sfl�,  ,p"J[J5E� Yr:i£'¥-B-Fi!sff�IJ;t§x1@s"J� 
X-'¥�ff� o A��, ffl?��Wtt�ffl? -i&4�ms*•*-'i:�3Eli, tE § �@ffl ��A 
'¥-B-Fi!sff�Ll ' ff�IJ$t.ijJ*K 205 �tlizPJlttiJWJffl i�ffl? i&4Yr=Nt1�s"J@ffl fiff-ti Q (API )  
1/jjj:ft, $t.ijJi�ffl? A §  tff.@fflYr�As"J-'¥-BJi!s ff�Ll ; [l;l[J§ , ff�lj,p"j[J5E*_'i: 206  t�ffli�ff 
�lj$t.ijJ*K 205 Yr$t!tJB"J-'¥-BJi!sff�Ll , Wtti!siR!tlJ)[.):�, ,p"J[J5Ei�-'¥-B-Fi!sff�U B"Jbts 
11§' ,@, , n!: ffiJ ,  f� ffl i� bts11§ ,@, , tE i� �Xi!s fl� �  nt1T � We �iffl ,  ,p"J[j 5E � i� '¥-B-Fi!s ff �U 
;t§x1@s"J�X-'¥Z--rff�Ll O �tlizP ' ffl?Wtt�ffl? i&4B"Ji!s*•*KB"J3Eli, �A 7 ¥£Ji! 
sff�U " L  p,  h, o ,  n ,  e ", ff�IJ$t.ijJ*-'i: 205 �tlizPJlttiJWJffl i�ffl? i&4Yr=Nt1�s"J@fflfiff-ti 
i::J (API) 1/jjj:ft, $t.ijJ 7 i�ffl?�AB"J-'¥-BJi!sff�lj " L  p ,  h ,  o ,  n ,  e " ; [l;l[J§ , ff�lj,p"j[J5E*_'i: 
206 t�ffli�-'¥-B-Fi!sff�IJ " L  p,  h ,  o, n ,  e ", Wtti!siR!tlJ)l):�, ,p"j[J5Ei�-'¥-B-Fi!sff�IJ s"Jbts 
11§',@, " aa ai4 p i4 ei2 ch oo oul ee enl ii i4" ,  nl:n'o, i'�ffli�bts11§',@, , tti��Xi!s 
fl� �nt1T�Wc�i1U ,  ,p"j[J5E�i�-'¥-B-Fi!sff�IJ;t§x1@s"J�X-'¥1--rff�Ll " iphone "o 

1 1  
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[0051J ;t§ flVJfu , 11§' ,@, =Ntf��-'i: 207 �;fJ.� i� �X '¥1-1 fF�IJ ;t§ x1@ s"J 11§' ,@,=Ntf�� Yr:i£ffl? o 
-ttJ:1Jtl , ':1§i� § tff.@ffl Ai!s�A@ffl , i�f1§',@,=Ntf��_'i: 207 WttiJWlfflmizP JSP,ASP glG PHP 
�i}J�ixxJ]J[vz:#, �;fJ.i��JZ:'¥1--rff�IJ " iphone " 11:Ai!s�A {�J21ii1J %:=Nt1��i�ffl? , l2J, 1� 
i�ffl ? J211f�A ; ':1§ i� § tff.@ffl Ai!s-t!l�@ffl ; 1f��!tl�-'i:t�ffli�fF�IJ,p"j[J5E�-'i: 206 
Yf,p"J[J'iEB"J�JZ:'¥1--rfF�IJ , �;fJ.i��JZ:'¥1--rfF�IJ " iphone " 11:Ai�ffl? s"Jtfi1!JfF�IJ , nHrl21Wctf 
i1!J , �1tJ�i�tfi1UfF�1Jt§x1@s"J�,tgl(;iS1--tt�tit'= ; fliJ§ , f1§' ,@,m1��-'i: 207 WttiJWJfflm 
izp JSP,ASP glG PHP �i}J�jxxJ]Jf vz::;,f:, �;fJ.�i��JZ:'¥1--rff�lj" iphone ";t§x1@s{J�,tgl(;iS,t-tf 
F,F,, I.--J-. a:, -ES. Jil /0,. ' ' p:J ' Jil ' ' p:J ' " rf Ilk 3R �i=i ;,rs: � t.1� !ci=i i� m ? , t.1� i� m ? 1X� m o 

[005sJ ftJl:t ,  * 1t l3J§ � ey � i!siJU11J ;t§ �if, JJ� ffl? l2J, �'¥-BJ R. � 1¥L ii1JWHrfi1J:rt � A 
�JZ:i!s fF�IJ , =Nt:fr 7 ffl? s"J ftffl �!Jft o 
[0059] � 3 � t±:lt�ffl*bt 13)§ J3 �1-1JOOB"J ffl -f<�-y � JZ:i!sf1§' ,@, i)l [ t{f,�JZ:i!sfl� B"J 
' '+ '±- :j'.P WT 7.f 12' i/lL�'E p-:r o 

[0060] ftff� S301 � ,  fl�i)l [t!f,i&� 1 �!tlffl?Jltti!s:'7ld!��-'i:�AB"Ji!s�fflo � 
�±-fu ,  ffl ? gl(;j(_mffl?Wtt�i!s*��-'i=B"J3EJi, �AT i!s�ffl, ftff� S301 � ,  fl� 
i)l [t!f,i&� 1 WttiJWJffl i�i!s*��-'i:Yr=Ntf�s"J@fflfifF-ti i::J (API ) , �.ijJi�ffl? gl(;j(_mffl 
? �AB"Ji!s�ffl ;gl(;� ' ffl? gl(;j(_mffl?Wtt�i!s*��-'i=B"J3EJi, �A T i!s�ffl, 
#�;fJ.i�i!s�fflf1Ai!s�ffl)$� ,  ftff� S301 � ,  fl�i)l[ t!f,i&� 1 WttiJWlffli�i!s�ffl 
J$Yf=Ntf�s"J@fflf¥fF-ti i::J (API ) , J-A i�i!s�fflJ$��-ttlffl? gl(;j(_mffl? �AB"Ji!s�ffl o 
[0061 ]  *�N±itz:#Alr! @�����_tj£�.ijJi!s�fflB"J1J:rtfXA��tl ,  Jtfm:f��s"Jgl(;4-J§ 
ey �� t±:l :f� B"J � .ijJ i!s� ffl B"J 1J :rt izp pJ �ffl r * 1t l3J§ , ill@� �ft* 1t l3J§ f�H/1 m 11 [2), � , # 
ft Jl:t l2J, 5 f ffl 1J :rt�� r Jl:t o 
[0062] ftff� S302 � ,  fl�i)l [t!f,i&� 1 fLlfJrYr:i£i!s�ffl��A�JZ:i!s�fflo ��±-fu ,  
ftff� S302 � ,  fl�i)l[ t!f,i&� 1 t�fflftff� S301 � Yr�!tJ B"Jffl?Jltti!s*��-'i:�A 
s"Ji!s�ffl, �tlizPJlttF�fl�121Wc�1J:rt , fufJri�i!s�ffl��A�JZ:i!s�fflo 
[0063] *�N±itz:#Alr! @�����_tj£fLJf)T�JZ:i!s�ffl B"J1J:rt1XA��tl ' ;tt{m:f��s"Jgl(; 
4-J§PT�t±:l�����xma�ffl�1J:rt�-ar�mr*2t13J§ , m@��ft*2tl3J§��m ll 
l2J, � , # ft Jl:t l2J, 5 f ffl 1J :rt�� r Jl:t o 
coo64J ftff� s303 � ,  fl�iJl lt!f,-i&� 1 ':13 Yr:i£i!s�fflA�Xi!s�ffl, t�ffl�=ti!s 
mg, �Yf:i£�xma�ffl*fi*sm���. l2J,�ffl�Yr:i£�xma�fflffl�@�tts 
11§',@, o ��±-fu ,  3ftff� S302 � ' fl�i)l [t!f,i&� 1 fUfJri�i!s�fflA�JZ:i!s�ffl, ftff� 
s303 � ,  fl�iJl l t!f,i&� 1 t�ffl�JZ:i!sf1§',@, , izP �XF'lf)J-BJ:f1§',@, , x1i��JZ:i!s�ffl*i-ri! 
siJUJIJ��. �tlizri , ':1'iftff� s302 � ,  fl�iJl l t!f,i&� 1 fufJri�i!s�fflA�JZ:i!s�fflat ,  
ftff� S303 � ,  fl�iJl[ t!f,i&� 1 *fflYf�ey��s"J �XF'lf)J-HJ:f1§',@,¾iJU11J i��JZ:i!s�ffl, 
l2J, ,p"J[J 5E i� �x i!s�ffl s"J tt s11§' ,@, o 
[0065] �tlizP , ffl ?  Wtt�i!s*��-'i: B"J3c:Ji,  �A 7 i!s�ffl1¥L ijij " iphone ", ftff� 
S301 � ,  fl�i)l [t!f,i&� 1 WttiJWlffl i�i!s*��-'i:Yr=Ntf�s"J@fflfifF-ti i::J (API) , �.ijJ 7 i� 
i!s�ffl " iphone " ;  flm:J§ , ftff� S302 � ,  fl�iJl [t!f,i&� 1 *ffl F�fl�121Wcs"J1J:rt, fLlfJr 
i�i!s�fflA�Xi!s�ffl ; flm:J§ ,  ftff� s303 � ,  fl�iJl l t!f,-i&� 1 *ffl Yr�-aJ��s"J �XF 
'!f)J-HJ:f1§',@, , x1i��JZ:i!s�ffl" iphone " *i-r5.11Ht1Jx11r, ,p"J[J5Ei��JZ:i!s�ffl" iphone " B"Jbt 
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s11§',@,A "aa ai4f engl "o ftJl:t ,  aa, ai4, L engl �ePA �XF'lf)J-HJ:11§',@, , ;tt � s"J�-'¥� 
���-BJ:ffigm�@�F� 0 *��tt#A�@��M, ft�, �XF�-BJ:ffig&F��� 
�1XA�,wu , rm::f@x1*2tl3J§ f21: ff1PJ�tttlJ o 
coo66J 1JtJ21±-fu , ftff � s303 � ,  fl� iJl lt!f,-i& � 1 �ey t2J- ttHI• ii1Jfl�mx1@s"J � xi!s 
11§' ,@, , �'¥-BJ:fl�mx1@s"J � xi!s11§' ,@, , x1i��xi!s�ffln!:1Ti!siJU11J )[1:�, l2J, $t;f�� 
i��Jz:i!s�ffl;t§x1@B"J1¥L ii1Jbts11§',@" �'¥-HJ:bts11§',@, o ,Wtli,ui , x1r " iphone ", � ffl?� 
Ai!s*��-'i:B"JA�1¥L ii1Ji� B"J " iphone ", IJliJftff� S303 � ,  fl�i)l [t!f,i&� 1 ,p"j[J5E;!tx1@ 
B"J*ffl �Jz:i!s11§',@,��s"Jbts11§',@,A "aa ai4 fengl " ;� ffl?�Ai!s*��-'i:B"JA� 
'¥-BJ:i�B"J " iphone ", ep , " L  p ,  h, o , n ,  e ", IJliJftff� S303 � ,  fl�i)l [t!f,i&� 1 ,p"j[J5E;!tx1@B"J 
*ffl �Jz:i!s11§',@,��B"Jbts11§',@,A "aa ai4 pi4 ei2 ch 00 oul ee enl i i i 4 "o 
[0067] *�N±itt#A� @�����_tj£iJU11Jbts11§',@, B"J1J:rt1XA�,Wtl '  Jt1m:E,ffi�B"J�4-J§ 
ey �� 1±\ :f,ffi B"J iJU11J 1st s 11§' ,@, B"J 1J :rt -fzp ey ff! ffl r * 1st l3J§ , m@ 1'1 '21 ft * 1st l3J§ 1�Hf1 m Elfil [2,l � , ff 
ft Jl:t l2,l 5 f ffl 1J :rt 111 '2! r Jl:t o 
coo6sJ ftff� s304 � ,  fl�iJl lt!f,-i&� 1 t�tmm:i£1ts11§',@, , 'PJ§5Em:i£�xi!s�tmmx1 
@s"J�x�ffl, [2),J!iL�J!fJT�xi!sfl�, Jt � ,  m:i£1ts11§',@,� m:i£�x�tmwttm:i£ 
� xi!s11§' ,@,;t§ s:P:M o ��±-fu , ftff � s304 � ,  fl� iJl l t!f,-i&� 1 t�fflftff� s303 � miR 
!t1J$t;f�s"Jbts11§',@, , ,p"J[J5Ei��Jz:i!s�fflmx1@B"J�Jz:�ffl, -fzP:t�fflbts11§',@, "aa ai4 f 
engl ", ,p"j[J5Ei�bts11§',@31@s"J�Jz:�fflA " iphone ", ��;fJ.i�bts11§',@,�i��Jz:�fflB"JE:P:M 
�*f¥A�Jz:i!sfl�, [2,l�:f,ffix1i��Jz:i!sfl� s"JJ!iL�J!fJT,  Jt � ,  i�bts11§',@,�i�� 
Jz:�fflWtti��Jz:i!s11§',@,;t§ E;P:M 
[oo69J ftJl:t ,  �Jz:�ffiA���s"J�Jz:1¥L ii1J , -fzp" iphone "�,  rm�Jz:i!s�fflAi���s"J 
�Jz:1¥L ii1Jmx1@B"Ji!s�ffl, -fzp " iphone " mx-t@s"Ji!s�ffl, Wtti!s$t!tJ�-'i: 10 1  m$t 
ltl o 

�m] *��tt#A� @��M-1:i£J!iL�J!ffi�Xmsffl� �7JA�A�� . ;tt�� 
���4-J§PT�i±l��JiiL�J!ffi�xmaffl� �1J:rt�PTff!fflr*1t13J§ , m@111'2tft* 
1st l3J§ 1�Hf1 m II l2,l � , ff ft Jl:t l2,l 5 f ffl 1J :rt 111 '2! r Jl:t o 
[0071 ] ftJl:t '  * 1st 13)§ ft@:� � XF �fl�lHili--1 , 5¥Llffl 1§1� B"J � Jz:i!s11§ ,@, ' x1�Jz:i!s 
�ffln!:fimam�)[1:�, [2),$tffl���xma�fflffl�@�Jtsffig, ����xmaffl 
� s"JJ!iL�J!fJT,  �:i31:±-fu�1tlJ7 �Jz:i!sfl�s"Jj;JJr\fl o 
[0012] 1iJ21±-fu , fl�i)l [t!f,i&� 1 s"J�1-ff�zJsJ:E�J��i::ffJrI ff s"J o ��±-fu , ftff� S301 
� ,  fl�i)l [t!f,i&� 1 $t!tlffl?Wtti!s*��-'i:�AB"Ji!s�ffl ;ftff� S302 � ,  fl�i)l [t{f, 
-i&� 1 iu iJrm:i£i!s�fflJt�A�Xi!s�ffl ;ftff� s303 � ,  fl�v11 t!f,1&� 1 ':1§m:i£i! 
s�fflA�Xi!s�ffl, t�ffl� xi!s11§',@, , x1 m:1£�xi!s�ffln!:1Ti!siR!tlJ)[1:�, l2,l$t 
1��m:1£�xi!s�fflt§x1@s"J2ts11§',@, ;ftff� s304 � ,  fl�iJl lt!f,-i&� 1 t�tmm:1£2ts 
11§' ,@, , ,PJ§ 5Em:i£�xi!s�ffl mx1 @s"J �x�ffl, l2,l JiiL�J!IJT �xi!sfl�,  Jt � ,  m:i£ 
btsffig�m:i£�Jz:�fflWttm:l£�xmaffigffl�M 0 ft�, *��tt#A�@�M"� 
�i " :EH!Hl�i)l [t!f,i&� 1 B"J�ff�:5J"-!tlj::f fJr±-fun!:iTi!s�fflB"J$t:ijJ, �Jz:i!s�fflB"JfUfJr ,  
�Jz:i!s�fflB"J iR!tlJ)[1:�&�Jz:i!sfl� B"JJ!iL�J!fJT , 1L�i�fl�i)l [t!f,i&� 1 ft�*st 
r'sJ � f' Jt$t!tJi!s�ffl o 
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coo13J 1JtJ21±-fu , ttff� s303 � ,  fl�iJl l t!f,-i&� 1 ':13Yr:i£i!s�fflA�Xi!s�ffl, t�tm• 
�-�Yr�@� � xmamg, �Yf:i£�xma�ffl*fi*sm���. � �ffl�Yr:i£� 
JZ:i!s�ffl;t§x1@B"J-1¥L ii1Jbts11§',@, o Jtf-t±-fu , ':1'ittff� S302 � '  fl�i)l [ t!f,i&� 1 fUfJrttff� 
s301 � Yr�ItJs"Ji!s�fflA�Xi!s�ffl, ttff� s303 � ,  fl�iJl l t!f,-i&� 1 *ffl-1¥L ii1Jfl� 
Yrx1@s"J �JZ:i!s11§',@, , PP " aa ai4 f engl " �. x1Yr:i£�JZ:i!s�ffl*fii!siJU11J��. 
PP511Htux11r��. *fflYrlraJ�� B"J �  XFi>J-HJ:11§',@, , x1it�JZ:i!s�ffl*fi511Htux11r, �� 
ffl�Yr:i£�xma�fflffl�@�-1¥L�btsffig 0 

coo14J tEJl:t , it• ii1Jfl� � f¥fii"t�J::;.• ii1JYrx1@ s"J � =ti!s11§',@, , it• ii1Jft�-ar �1-tr. 
rfl�i)l[ t!f,i&� 1 � '  ��1ir-=f �itfl�i)l[ t!f,i&� 1 WttrxxJttr;t§Jitts"J� � 771&�� 0 

coo15J 1JtJ21±-fu , ttff� s303 � ,  fl�iJl l t!f,-i&� 1 ':13Yr:i£i!s�fflA�Xi!s�ffl, t�ffl-'¥ 
-HJ:ffl�Yr�@� � xmamg, �Yf:i£�xma�ffl*fi*sm���. � �ffl�Yr:i£� 
JZ:i!s�ffl;t§x1@s"J-'¥-HJ:2ts11§',@, o �1-t±-fu ,  ':1'ittff � S302 � '  fl�i)l [ t!f,i& � 1 fUfJrttff 
� s301 �Yr�ItJs"Ji!s�fflA�Xi!s�ffl, ttff� s303 � ,  fl�iJl l t!f,-i&� 1 t�ffl-'¥-HJ:fl 
�Yrx1@s"J � JZ:i!s11§ ,@, , PP=+;\ 1-�J( '¥-HJ:Yrx1@s"J � JZ:i!s11§ ,@, , PP '¥-HJ:" a"  x1@s"J 
� JZ: i!s11§ ,@, " aa e i 1 ", '¥-HJ: " b "  x1 @s"J � JZ: i!s11§ ,@, "b  i 4 ", '¥-HJ: " c  " x1 @s"J � JZ: i!s 
11§',@, " s e i4"�,  x1it�JZ:i!s�ffl*i-ri!siJU11J��. ��:f��it�JZ:i!s�ffl;t§x1@s"J 
'¥-HJ:2ts11§' ,@, o 
coo16J 1JtJ21±-fu , ttff� s303 � ,  fl�iJl l t!f,i&� 1 x1-=fttff� s302 � fLl fJrA�JZ:i!s� 
tmAms�ffl, tt�*m•�•�Yr�@� � xmamg, ���xma�ffl*fi*sm 
!tlJ��. ':1'ittff� s303 � ,  fl�v1 1t!f,1&� 1 *m• ii1Jfl�x�tiR!tlJ t±:l it�=ti!s�ffl s"Jtt 
s11§',@, at , �*ffl-'¥-HJ:fl�Yrx1@s"J � =ti!s11§',@, , x1it�=ti!s�ffl*fii!siR!tlJ��. 
��:f��it�JZ:i!s�ffl;t§x1@s"J-'¥-HJ:2ts11§',@, o ;t§1lV-±-fu ,  ttff� S303 � '  fl�i)l [t!f,i&� 
1 m-ar�tt�*ffl-'¥-HJ:ffl�Yr�@��xmamg, ���xma�ffl*fi*sm���. 
':1'ittff� s303 � ,  fl�iJl l t!f,-i&� 1 *ffl '¥-HJ:fl�x�tiR!tlJ t±:l it�=ti!s�ffl s"Jtts11§',@, 
at , �*ffl-1¥l ii1Jfl�Yrx1@s"J �=ti!s11§',@, , x1it�=ti!s�ffl*i-ri!siR!tlJ��. ��:f� 
���xma�fflffl�@�-1¥L�btsffig 0 ft�, tt�*ffl-1¥L�-���tt�*ffl-'¥-HJ:ffl 
�Yrx1@s"J �=ti!s11§',@, , x1it�=ti!s�ffl*i-ri!siR!tlJ��. -ar��itfl�iJll t!f,-i&� 1 
t��i&5EB"J ,  m-ar �@JJ1tf:W*i-rifi/l�o 
[0077] ,WtlPP , x1-=fttff� S301 � ,  fl�i)l [ t!f,i&� 1 Yr�!tJB"Ji!s�ffl " iphone" ,  ttff� 
S302 � ,  fl�i)l [ t!f,i&� 1 fUfJriti!s�ffl " iphone " A�JZ:i!s�ffl, ttff� S303 � ,  fl� 
iJl l t!f,-i&� 1 1Jt�*ffl-1¥L ii1Jfl�Yrx1@s"J �  =ti!s11§',@, , x1it�=ti!s�ffl*i-ri!siR!tlJ� 
�.  @x�tiR!tlJ t±:l it�=ti!s�ffls"Jtts11§',@, ; ll;I[J§ , ttff� s301 � ,  fl�iJl lt!f,-i&� 1 �* 
ffl-'¥-HJ:ffl�Yr�@� � xmamg, ���xma�ffl*fi*sm���. �ffl���x 
i!s�ffl;t§x1@B"J-'¥-HJ:Jts11§',@, " aa ai4 p i4  ei2 ch oo oul ee enl ii  i4", IJlljpJ9;pt[ 

ff� S301 � Yr�!tJB"Ji!s�fflA�-'¥-HJ:i� B"J " iphone ", ep , " L  p, h, o,  n, e "o 
coo1sJ J! 1JtJ21±-fu , ttff� s303 � ,  fl�iJl l t!f,-i&� 1 :5J"-!tiJ*ffl-1¥L ii1Jfl�Yrx1@s"J � =ti!s 
11§',@" '¥-HJ:fl�Yrx1@s"J � =ti!s11§',@, , x1it�=ti!s�ffl*i-ri!siR!tlJ��. #:5J"-!t1Jx1i! 
am���Yr�ffl��**fiIT*, �5EIT*���ttsffigA��xma�ffl�ttsffi 
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0 

.. auoqd1 ,, nff�f}�4�4eA'f ix§tnif�* 
i1&1 w�1§:f �!¥.1l 'fij,1��jj]Jflrfrp fBfMi*i14��137'. ' 'l'il' *r*��1ffl�t 'Mil' '  .. 12ua J vP:i 
BB ,, 'ij' *Y* � 4e n.'f � ¥--it &t W �t � fJef'_il 'Elli W flf'icft¥--it :Pi'f '" auoqd 1 ,, n.'f � ¥--it &t W �t ffl �t 
1 Jt%1:ff�l lf!-18fl:i: ' rp  9OvS ln%37'. ' g(J f .. auoqct1 ,, n.'f�*i1&1 w4eYt!r:J&�1 L Xn� '�f.l 
� Crdv) [j �l�a!&A'l4eWr�Mf Jt%1 r:J&�1&f!j!(1:PWft1�na 1 Jt%1:ff� l1f!-18fli '  t:p sots ln%:l7'. 
' . . auoqd1 " nf�¥--i1&1 w L Yt! '1L*4e :���**i14eJt%1 r:J& §f :Pi'f r:J& ' 11�na O nff� 
&�4��A'l��M�*mMw�§f�� ·�����ift:p fBfm*m4��:l7'. '�m*� 
�1m�t • Mil' • 'l'il' *r*� 4e nff � *i1 &1 w�1 � 1¥1 • ®¾ fif'it:f1*i1:PWf • nff � *i1 &1 w 4e xn� 
Mf t:p sots ln%37'.ffl�t 1 Jt %1:ff� l1f!-18fli '  t:p govs ln%37'. 'til-:f$1f O nff�fl:�4�4eA'f ix§tnif 
�¥--i1&1 wW!':1/ef §f � fJef'_il '18fl:i:¥--i14�W!'Mf ffl�t 1 Jt%1:ff� ]lf!-18fli ' t:p  9OvS ln%37'. [L800] 

0 M�*mMw�Y�Mf&A'f� § ¥- r:J&��� •�f.l� 
Crdv) [j �l�a!&A'f 4eWr�Mf Jt%1 r:J&�1 fu'f!j!(!:Pi'ft1�na 1 Jt%1:ff� 11f!-18fli • t:p sots ln%:l7'. • nff 
�*i1&1 wvtt rp  &A'l�t § 37'. '1L*4e£��**i14e Jt%1 r:J&§f:PWft1�nar:J& 'til-:f$1r 
0 nff�*i1&1 w4evtt&A'l�t § ¥- r:J &W!'MfXn� 1 Jt%1:ff�1 1f!-18fli • t:p sots ln%:l7'. [98ooJ 

0 1:ir :£:-..gi, rij, � f.l 4e & l 2 :Pi'f ¥ 'W!'�M ± w1:irf.rii '1;1rnt� fgJ §tln %A'I ix 
.'ILMf s 00 §:f  vovs-r nvs ln% ' rp :)t  O r:J&W!'Mf�W}�'l'il'*r4eA'lix§tn.'f�fl:�4�W!'Mf§f#r. 
1 Jt%1:ff� 11f!-18fli • t:p wvs ln%:l7'.: nff�:&l:�4�4eA'lix§tn.Lf�*i1&1 wW!'Mf §f�1¥1 'fBfl'i* 
i14�W!'Mfffl�t: 1 Jt%1:ff�1 1f!-18fli • t:p 9ovs ln%:l7'.: nff�*i1&1 w4evtt&A'l�t § ¥- r:J&Wf 
:¼(Xn� 1 Jt%1:ff� ]lf!-18fli ' t:p  9OvS ln%37'.: i�¥E§t'l'il' *r*it4 rpWf:¼(:PWfffl�4�Wf:¼( §f'ij' 
*r* �W!'Mf • t:p :t • fBf li *i14 � ififil �0if Y?J • ffl�4 � 4e A'I ix Mf m �*i14� W!'Mf � 1¥1 
' 'l'il' *r*�W!'Mf ffl�t 1 Jt%1:ff� l1f!-18fli ' t:p vovs ln%37'.: 'l'il' *r*�4eA'I ix§tffl�*i14�W!'Mf 
§ft?� Y?J • ®¾ fif'it:f1*i1!bif ffl�*i14�WfMf ix · 'l'il' *r*i14 t:p m�t • m�*i14� ¥-ffl 
�*i1W!'Mf� 1 Jt%1:ff� llf!-fBfli 'rp sots ln%37'.:  m�*i14�¥.��m�*i1W!'Mf ifif.l D# 1 
Jt%1:ff� ]lf!-18fli ' rp  Z:OvS ln%37'.: ffl�¥--i14eYt!£��**i1:PWfr:J&Xn� I Jt%1:ff�] lf!-18f 
it ' t:p r nvs ln%37'. 'til-:f$1f = WfmH0:tt!bif Pa!iJ¥�¥f'.¥}�1ix v oo oo � � Y?J O oo ari�¥�f.l4e f8f 
it*i14�:ff� M 'l'il' *r*i14 t:p :f-lf:f- & 4e na £if¥�¥f1r�- fill �* m�t rn .'IL v oo [98ooJ 

0 fj,f¥.1lil.4e 'l'il' *r*�4effl�* 
i14��1+.f�%-il'Y?l ':ff�M!biftil-:fifif.l±�w *i14��1ix¥ ·�w *i14�ifififfl�4 
� N' m �*i14 � �1 ¥- • m �*i14 � 4e JJ, w:1 � !(ff :f-¥¾ 1:ir ?lff rn ix fill�* • 1:ir 37'. c v8oo J 

0 �W ¥--i14��1:ff� ]I{!- ' 'ij' *r*�4eA'f ix§tffl�¥--i14��1§:f 4e 
i?�Mffif'icf1rp  soss ln%37'.Ef3 N' 'ffl�*i14�4eYt!r:J&ffl�ttil-:fifif.l± I Jt%1:ff�l lf!-18fli ' rp  
USS ln%37'. ' g(��W ¥--i14�-ififjffl�4�¥, 1 Jt%1:ff� ]lf!-18fl:f: ' t:p  OISS ln%37'. 'til-:f$ 
1'I v 1/ZI st �� ¥.t V 899Z.89E:OT NJ 
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��x¥�ff��Ama�A���*m��m�m? . �� . 3� § �@fflAma�A 
@ffl , ffl? WM�ffl? �4 �ma*•�K��li, ftma�A@ffl ��A T •�maff 
�lj " iphone ", ftff� S405 � ,  fl�i)l [t!f,�4 1 �tlizPWMifi/Jffli�ffl? �4mmi�B"J@fflfiff 
-ti i::J (API) �7JA , $t.ijJ 7 i�ffl?�As"J• iiiji-'§-aff�U " iphone " ; [l}J tl§ ,  ftff� S406 � ,  fl 
� i)l[ t!f,�4 1 ttHii�· ii1Ji!aff�Ll " iphone ", WMi!aiJU11J)[.):�, �J[J5Ei�· ii1Ji!a ff�Ll s"J 
btai1§,@, "aa ai4 f engl ", n!:rm , ttH@i�btai1§,@, , fti��Xi!afl� �nHrl21Wctfi1!J ,  �j[J 
5E�i�· ii1Ji!aff�lj;t§x1@s"J�x¥Z--rff�Ll " iphone " ;JttrnJ ,  ftff� S407 � ,  fl�i)l [t{f,� 
4 1 WMifi/Jfflifizp JSP, ASP glG PHP �i}J�[xx]]J[vz:#, �;fJ.i��X¥1--rff�lj" iphone "i'J=:Ai!a 
�Ai��ii1J*mi��i�ffl? , l2J,i�i�ffl?�1f�A. 
coo90J ii�±-fu , i� § tff.@ffl Ai!a-tl�@ffl ;;tt� , i�1J�t�'EL-r5ff� s412 c *�l±l ) . ft 
ff� s412 � ,  fl�v1 1t!f,�4 1 �;fJ.m��x¥Z--rff�H'FAm�m? s"Jtfi1!Jff�Ll , $titJ�m� 
tfi1!Jff�Llt§x1@s"J-1-gl(;iS1--tt�tit'= ;;tt� , ftff� s4o7 � ,  fl�v1 1 t{f,�4 1 �;fJ.m�-1-
gl(;iS,t-tt��*mi��m�m? . Jtf�±-fu , 3i� § tff.@ffl Ai!a-tt�@m , ftff� s4o6 � ,  
fl�i)l [t!f,�4 1 ttH@i��Xi!afl�, �J§JE�i�· ii1Ji!aff�lj;t§x1@s"J�x¥Z--rff�Ll ;ft  
ff� s412 � ,  fl�v1 1 t!f,�4 1 ttHiftff� s4o6 � m�J[J5Es"J�x¥Z--rff�Ll , �;fJ.i��x¥Z--rff 
��A�ffl? �tf�ff� , n!:fi121�tf�, $t���tf�ff�ffl�@�-,tgl(;iS1-��� 
* ; !li;§ , ftff� S407 � ,  fl�i)l [t!f,�4 1 WMifi/Jfflifizp JSP,  ASP glG PHP �i}J�[xx]]J[vz:#, 
��-1-gl(;iS1-���*m���m? .  

[0091 ] �tlizP , 3 1,� § tff.@ffl Ai!a-tl�@ffl ' ffl ? WM�ffl? �4 B"Ji!a*-�K B"J� 
li ,  fti!a�A@ffl ��A 7 .  ii1Ji!aff�U " iphone ", ftff� S405 � ,  fl�i)l [t!f,�4 1 �tl 
izPWMifi/lffl i�ffl? �4mmi�B"J@fflfiff-ti i::J (API )  �7JA , $t.ijJ 7 i�ffl ? �As"J• ii1Ji! 
a ff�lj " iphone " ;  flij§ , ftff � S406 � ,  fl� i)l[ t{f,� 4 1 i'�t@i�• iiiji-'§-a ff�lj " iphone ", 
WMi!aiJU11J)l):�, �J[J5Ei�· ii1Ji!aff�IJ s"Jbtai1§,@, "aa ai4 f engl ", nl:n'o , t�t@i�bta 
mg, ft��xmaffl� �n!:fi121�tf�, �5E��•�maff�ffl�@��x¥�ff� 
" iphone " ;ntrnJ, ftff� S412 � , fl�i)l [t!f,�4 1 t�t@ftff� S406 �m�J[J5EB"J�X¥1--rff 
�IJ , �;fJ.i��X¥1--rff�Ll" iphone " i'J=:Ai�ffl? s"Jtfi1!Jff�Ll , n!:{rl21Wctfi1!J ,  $t!tJ�i�tfi1!Jff�Ll 
;t§x1@s{J-,tgl(;iS1--tt��* ; !li;§ ,  ftff� S407 � ,  fl�i)l[ t!f,�4 1 WMifi/JfflmizP JSP, 
ASP glG PHP �i}J�[xx]]J[vz:#, �;fJ.�i��X¥1--rff�U " iphone " ;t§x1@s{J-,tgl(;iS,t-tf��* 
+s 1.u 10- ' ' r:+1 ' 1.u ' ' r:+1 ' " rf Ilk � tf�!ci=i i�m ? , 1Ai�m ? 1X� _m . 
[0092] J!ii�±fil , ftff� S405 � , fl�i)l [t!f,�4 1 $titJm�ffl? A  § tff.@ffl�As"J¥-BJ 
i!aff�Ll ;;tt� , ftff� s4o6 � ,  fl�iJl l t!f,�4 1 t�t@m��xi!afl� , �J[J5E�m�¥-BJ 
maff�ffl�@��x¥�ff� . A��. ffl?��wtt�ffl? �4�ma*•�K�� 
li ,  ft §  tff.@ffl ��A¥-BJ:i!aff�IJ , ftff� S405 � ,  fl�i)l[ t!f,�4 1 �tlizPWMifi/Jffl i�ffl 
? �4mmi�s"J@fflf¥ff-tt i::J CAPI )  �1J:rt, $titJi�ffl? A §  tff.@mm�A s"J¥-BJ:i!aff 
�u ; !liJ§ , ftff� s4o6 � ,  fl�iJl l t!f,�4 1 t�t@ftff� s4os � m$t1tJs"J¥-BJ:i!aff�Ll , wtt 
i!a iJU11J )[.): �, �J[J 5E i� ¥-BJ:i!a ff �IJ s"J 1st ail§ ,@, , n!: ffiJ ,  t� t@i� 1st ail§ ,@, , ft i� � x i!a fl 
��n!:fi121�tf�, �5E��¥-BJ:maff�ffl�@��x¥�ff� . �� . m ? Wtt�m? 
�4s"Ji!a*-�KB"J�li, �A 7 ¥-BJ:i!aff�Ll "L p ,  h ,  o ,  n ,  e ", ftff� S405 � ,  fl� 
i)l[ t!f,�4 1 �tlizPWMifi/Jffli�ffl? �4mmi�B"J@ffl fiff-ti i::J (API )  �7JA,  $t!tJTi�ffl? 

1 7  
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�AB"J-'¥-BJ:i!s ff�U " L  p,  h, o ,  n ,  e " ; !liJ§ , ttff � S406 � ,  fl� i)l [t!f,i& � 1 ttH@i�-'¥-BJ 
i!sfF�IJ " L  p, h ,  o ,  n ,  e ", Wtti!siJU1IJ)l):�, �J[J5Ei�-'¥-BJ:i!sfF�IJ s"Jbts11§',@, "aa ai4 p 
i4 ei2 ch 00 oul ee enl i i  i4" ,  ntn'o ' ttHii�bts11§',@, , tti��JZ:i!sfl� �nHrl21Wc 
tfi1U ,  �J§5E�i�-'¥-BJ:i!sff�lj;t§x1@s"J�JZ:'¥1--rff�Ll " iphone "o 
coo93J t§1!vJfu , ttff� s4o7 � ,  fl�iJl lt!f,-i&� 1 �:ft�i��x-'¥Z--rfF�Llt§x1@s"J11§' ,@,:JRd� 
�Yf:i£ffl? o -ti-1�tl , ':1§i� �Hff.@ffl Ai!s�A@ffl , tEff� S407 � , fl�iJl [t!f,i&� 1 Wtt 
i)WJffl"ifizp JSP,ASP glG PHP �i}J�[xx]]J[vz:#, �:fti��JZ:'¥1--rff�lj" iphone " 11:Ai!s�A 1�J21 
ii1J%:=l'Rd��i�ffl? , l2J,1�i�ffl?J211f�A ; ':1§i� �Hff.@ffl Ai!s-tl�@ffl ;ttff� S412 � ,  
fl� i)l[ t!f,i& � 1 i'[Hittff � S406 � Yf�J[J5EB"J�JZ:'¥1--rff�lj , �:fti��JZ:'¥1--rff�lj " iphone " 
�A�ffl? �tf�fF� , n!:fi121�tf�, ����tf�fF�ffl�@�-�gl(;$����* ; 
flij§ , ttff� S407 � ,  fl�i)l[ t!f,i&� 1 JlttiJWJfflifizp JSP,ASP glG PHP �i}J�[xx]]J[vz:#, �;ff� 
i��JZ:'¥1--rfF�IJ " iphone " ;t§x1@s"J-�gl(;$�-tf��*-tJH��i�ffl? , 1�i�ffl?�xU '&ff o 
[oo94J tEJl:t , *1tl3J§ �ey �i!siJU11J1§ �if, JJf ffl? l2J,�'¥-BJR.�1¥L ii1JWHrfi1J:rt�A 
�xmafF� , m*Tffl? ��ffl�� 
[ 0095 J * 1t l3J§ s"J � 1tf: fifF ey l2J, 3m tt )[.): � %UJt. {r l2J, � :i=,m _t x Yr:i£ ff� g1G r}J �� o � f-+ ±-fu , * 
ttl3J§ ��#�fF c �mffl*��ffl�� > -arl2},•���tt�m-ar���*M� , m� , AAM 
�{ic/'1%! ,  �igl(;:;1t;#IRi}J%!gl(;��i:m:R.�{lV-i&�o 53!lr ,  *1tl3J§ s"J-®ff�gl(;r}J��ey*ffl�l1tf:* 
�:E,m ,  �tl izP , 11: A�)[.):�%! Weit J-J-ffiJ 1A1T �� r}J ��gl(;ff � s"J �Ni o 
coo96J 53 !Jr , *1tl3J§ s"J-��:5J"--arii@m Ait�tJLf¥fFr'2 &1 ,  �tlizriit�tJLf¥fFt!'t�, ':1§Jtii 
it �tJL 1A1T a,t ,  Wtt i� it �tJL B"J � 11: ' ey l2J, i)WJ ffl gl(;m1�t� ffl * 1t 13)§ B"J 7J�t 5f P / glG VZ:#77 � 0 

ffiJ�ffl *2tl3J§ �1J���fFffi�, ey�-��tt �5E�gl(;ey3� ���*M� , � / g1GJl 
ttrffigl(;Jt�m��-��� ��ffl�w•��. � 1 g1G•��t1:@fflYr:l£�fFffi��fi 
s"Jit�tJL i&�s"JI 11:�{ic/'1%!� o tEJl:t , t�ffl*1tl3J§ s"J-��illi�tl�15-��K, i��K�t5 
m r��tt�m�fFffi����%!�ffl r�fi�fFffi��)[.):�%! , Jt � , ':1§ �tt�m�fF 
m�•�)[.):�%!�fi�, Mtt��j[�fi¥r�:i£@ffl*1tl3J§ �$���m �1J�� 1 g1G  
vt#7J�o 
[0097] x1r*�N±itz:#Al¥! rnJ § ' lrri1l*2tl3J§ ::f ��T _tj£�ffi tt�illi�tl B"J�71,  rnJ Htt 
::f��*2tl3J§ ���gl(;¥*�fil�M��. �� l2J,;tt��A�%:rt��*1tl3J§ o ��. �� 
fA P)J� -,8 *3i, t>J@ �;ff� illi �tl 3i 11: :J! � m ·ti B"J , ffiJ H:J! � � �� 1tHi B"J , * 1t l3J§ B"J m II EE Yr �{HX 
��*n'o::f:J!-1:i£�13J§ �5E, �� � tt�Mtt���*����#����mll � �Yr� 
���mtt*1tl3J§ � o ::f@����*� �ffMmOO���A ��YrWR. ����*o � 
!Jr , lni?l "�15 "  -ii1J::ftlp�Jt1m1¥L5Ggl(;ff�, 1¥L�::ftlp�j[�o �KtX5¥Ll�*��i:i£s"J$ 
�·5Ggl(;�j[*pJ[2), B3-�·5Ggl(;�j[jmtt�#gl(;��#*��o ffi-, ffi=��mffl* 
�� !6 l$ , ffiJ # ::f �� ff 1PJ tf 5E s"J JrlNfF o 
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CORRECTED 
PATENT COOPERATION TREATY 

Applicant's or agent's file reference 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8  and Rules 43 and 44) 

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/year) I (Earliest) Priority Date ( day/month/year) 
PCT/CN2016/105343 10 November 2016 

Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEUING) 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� sheets. 

D 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: 

[2] the international application in the language in which it was filed. 

D 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. l (b)). 

b. D 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 9 1  (Rule 43 .6bis(a)). 

c. D \Vith regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. D Certain claims were found unsearchable (see Box No. II). 

3. D Unity of invention is lacking (see Box No. III). 

4. With regard to the title, 

[2] 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. 

[2] 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_ 

[2] as suggested by the applicant. 

D as selected by this Authority, because the applicant failed to suggest a figure. 

D as selected by this Authmity, because this figure better characterizes the invention. 

b. D none of the figures is to be published with the abstract. 
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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(l 50) trained on a corpus of training data(1 05) in a source language different 
than the target language, and storing a first sequence of speech units obtained by providing acoustic features( l  10) derived 
from audio comprising the user speaking a wake- up word in the target language to the acoustic model(l 50), 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( l50) 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/21 0  (continuation of first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT/CN2016/105343 

A. CLASSIFICATION OF SUBJECT MATTER 

GlOL 15/02(2006.0l)i ;  GlOL 1 5/06(2013.0l)i ;  GlOL 1 5/22(2006.0l)i ; G06F 1/32(2006.0l )i 

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

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

GlOL 15/- ; G06F 1 / -

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?,language?,native,nonnative 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category"' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

y US 20161 89706 A l  (BROADCOM CORP.) 30 June 2016 (2016-06-30) 1 -20 
description paragraphs [0030]-[0032] , [0049]-[0070] , [0086]-[0092] , figures 2 ,  4 .  
5 , 8 

--------------------------- ------------------------------ --------------------------- -------------------------
y CN 101 650943 A (CHINESE ACAD INST. ACOUSTICS , ET AL.) 17 February 2010 1-20 

(2010-02-17) 
description page 5 line 3 -page 6 line 9 . figures 1 -3 

------------------------------ ------------------------------ --------------------------- -------------------------
A I CN 103021409 A (ANHUI USTC IFL YTEK CO. , LTD.) 03 April 201 3  (201 3-04-03) I 1-20 

the whole document 
------------------------------ ------------------------------ --------------------------- -------------------------

A I CN 105575395 A (ZTE CORP.) 1 1  May 2016  (201 6-05-1 1) I 1-20 
the whole document 

------------------------------ --------------------------- --------------------------- -------------------------
A I US 2014365225 A l  (DSP GROUP) 1 1  December 2014 (2014-12- 1 1) I 1-20 

the whole document 
------------------------------ --------------------------- --------------------------- -------------------------

A CN 106098059 A (SHANGHAI JIAO TONG UNNERSITY) 09 November 20 16  1 -20 
(2016-1 1 -09) 

the whole document 
--------------------------- ------------------------------ ------------------------------ -------------------------

[2] Further documents are listed in the continuation of Box C. 0 See patent family annex. 

* Special categories of cited documents: "T" later document published after the international filing date or priority 
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the 

principle or theory underlying the invention to be of pruticular relevance "X" document of particular relevance; the claimed invention cannot be "E" earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step filing date when the document is taken alone 
"L" document which may throw doubts on priority claim(s) or which is "Y" document of particular relevance; the claimed invention cannot be cited to establish the publication date of another citation or other considered to involve an inventive step when the document is special reason ( as specified) combined with one or more other such documents, such combination 
"O" document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art 

means "&" document member of the same patent family 
"P" document published prior to the international filing date but later than 

the priority date claimed 

Date of the actual completion of the international search Date of mailing of the international search report 

13 July 2017 21 September 2017 

Name and mailing address of the ISA/CN Authorized officer 

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

Facsimile No. (86-10)62019451 Telephone No. (86-10)61648170 
Form PCT/ISA/21 0  (second sheet) (July 2009) 
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C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

A CN 103632668 A (BEIJING BAIDU NETCOM SCIENCE AND TECHNOLOGY CO. , 
LTD.) 12 March 2014 (2014-03-12) 

the whole document 

Form PCT/ISA/21 0  (second sheet) (July 2009) 

Relevant to claim No. 

1 -20 
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INTERNATIONAL SEARCH REPORT 
Information on patent family members 

Patent document 

I 
Publication date 

I cited in search report (day/month/year) 

us 2016189706 A l  30 June 201 6 

CN 101 650943 A 17 February 2010 

CN 103021409 A 03 April 2013 

CN 105575395 A 1 1  May 201 6 

us 2014365225 Al 1 1  December 2014 

CN 106098059 A 09 November 201 6  

CN 103632668 A 1 2  March 2014 

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

International application No. 

PCT/CN2016/105343 

Patent family member(s) I 
Publication date 
(day/month/year) 

None 

None 

CN 103021409 

None 

None 

None 

None 

B 
-------------------------
24 February 2016 

-------------------------

-------------------------
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PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY 
To: 

1 00037 
China 8th Floor, Vantone New World Plaza, 2 
Fuchengmenwai Street, Xicheng District, Beijing 

CCPIT PATENT AND TRADEMARK LAW OFFICE 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis. l )  

Date of mailing 
(day/month/year) 04 August 2017 Applicant's or agent's file reference FOR FURTHER ACTION 

IEE160077PCT See paragraph 2 below International application No. I International filing date (day/month/year) I Priority date (day/month/year) 
PCT /CN2016/105343 10 November 2016 International Patent Classification (IPC) or both national classification and IPC 

GIOL 1 5/02(2006.0l )i ;  GIOL 15/06(201 3.0l)i ;  G lOL 1 5/22(2006.0l)i ;  G06F 1 /32(2006.0l)i Applicant 
NUANCE SOFTWARE TECHNOLOGY (BEUING) CO., LTD. 

1. This opinion contains indications relating to the following items: Basis of the opinion Priority [2] Box No. I 
D Box No. II 
□ Box No. III 
D Box No. N 
[2] Box No. V 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability Lack of unity of invention Reasoned statement under Rule 43bis. l (a)(i) with regard to novelty, inventive step and industrial applicability; citations and explanations supporting such statement 
D Box No. VI Certain documents cited 
D Box No. VII Certain defects in the international application 
D Box No. VIII Certain observations on the international application 2. 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. lbis(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 31 July 2017 PROPERTY OFFICE OF THE 
P.R.CHINA KANG,Dandan 
China 6, Xitucheng Rd., Jimen Bridge, 
Haidian District, Beijing 100088 Facsimile No. (86-10) 62019451 Telephone No. (86-10)61648170 Form PCT/ISA/237 (Cover sheet) (July 201 1) 
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Box No. I 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

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. 

International application No. 

PCT/CN2016/105343 

0 
□ 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. l (b )). 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Authority under Rule 9 1  (Rule 43bis. l (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 electronic form 

D subsequently to this Authority for the purposes of search 

4. D 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 201 1) 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
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 ]  D I :  U S  201 6 189706 Al  

[2] 02: 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 V AD 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 4 1 0  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 4 1 0, 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 1 6) ;  the WUP model used for WUP detector is stored in WUP model DB 4 1 8  
which i s  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 5 1 4  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 5 1 4  is provided to 
V AD 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 \VUP 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] 02 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). 

[5] 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 D I  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 DI 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 201 1 )  
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 

PCT/CN2016/105343 

Box No. V 
Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations supporting such statement 

[9] Claim 16 differs from 0 1  in the above ( 1 )  and (3). 

[ 1 0] Therefore, claims 1 -20 are novel (PCT Article 33(2)). 

[ 1 1 ]  The feature ( I )  has already been disclosed by 02. The person skilled in the art would easily acquire the 
technical feature of 02 to decode the acoustic input. 

[ 1 2] The feature (2) of obtaining acoustic information by microphone is general solution in the art. 

[ 1 3] 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. 

[ 14] Therefore, claims 1 ,5 ,9, 16  do not involve an inventive step (PCT Article 33 (3)). 

[ 1 5 ]  Dependent claims 2-4,6-8, 10- 1 5 , 1 7-20 do not involve an inventive step (PCT Article 33 (3)). 

[ 16] As to claims 2,6, 10, 17,4,8, 1 3, 1 8, 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. 

[ 1 7] As to claims 3,7, 1 1 , 12 , 14, 1 5 , 1 9,20, those additional features have been disclosed by 0 1 .  

[ 1 8] Industrial applicability 

[ 1 9] Claims 1 -20 can find industrial applicability in the technical field of wake-up detecting (PCT Article 33 
(4)). 
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DOCKET NO. :  N0484.7 1090US01 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
First Named Inventor: William F .  Ganong, III 

13/795,933 Application No. : 
Confirmation No. :  
Filed: 
For: 

Examiner: 
Art Unit: 

2321 
March 12, 20 13  
METHODS AND APPARATUS FOR DETECTING A VOICE 
COMMAND 
H. C . Ho 
2644 

Certificate of Electronic Filing nnder 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. § l .6(a)(4). 

Dated: May 22, 2019 

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

Electronic Signature for MacAulay S .  Rush: /MacAulay S .  Rush/ 

STATEMENT FILED PURSUANT TO THE DUTY OF 
DISCLOSURE UNDER 37 C .F .R. §§ 1 . 56, 1 .97 AND 1 .98 

Sir: 

Pursuant to the duty of disclosure under 37 C .F.R. §§ 1 . 56, 1 . 97 and 1 .98, the undersigned 

requests consideration of this Information Disclosure Statement. 

PART I: Compliance with 37  C.F.R. § 1 .97 

This Information Disclosure Statement has been filed before the mailing of a first Office 

Action after the filing of a Request for Continued Examination under 3 7 C.F .R. § 1 . 1 14. 

No fee or certification is required. 

PART II: Information Cited 
The undersigned hereby makes of record in the above-identified application the information 

listed on the attached form PTO-1449 (modified PTO/SB/08). The order of 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 
Conf. No. :  2321 

- 2 - Art Unit: 2644 

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 subj ect matter related to this application: 

Serial No. Filing Date Inventor(s) Docket No. 

* 1 6/308,849 12- 1 1 -20 1 8  Pfeffinger et al. N0484.71 l 78US01 

* 1 6/348,689 05-09-20 19 Ren et al. N0484.71 l 77US00 

* A copy of this reference is not provided as the Office has waived the requirement under 37 C.F.R. § l .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 subj ect matter that is technically­

related to subj ect 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. 

7243443.1 

Date of Mailing Type(s) of Communication Docket No. 
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Application No. : 13/795,933 
Conf. No. :  2321 

PCT/US2016/037495 

PCT/CN2016/105343 

PCT/US2016/037495 

PART III: Remarks 

12-05-2016 

09-21-2017 

12-27-2018 

- 3 - Art Unit: 2644 

International Search Report N0484. 71178WO00 
and Written Ooinion 

International Search Report N0484.71177WO00 
and Written Ooinion 

International Preliminary N0484. 71178WO00 
Reoort on Patentability 

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. § l . 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 3 5  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 
Conf. No. :  2321 

- 4 - Art Unit: 2644 

An early and favorable action is hereby requested. 

The Director is hereby authorized to charge any deficiency or credit any overpayment in the 

fees occasioned by the filing of this Information Disclosure Statement to our Deposit Account No. 

23/2825 under Docket No. N0484.71090US01 from which the undersigned is authorized to draw. 

Docket No. : N0484.71090US01 
Date: May 22, 20 19 

7243443.1 

By: 

Respectfully submitted, 

/ Andrew J. Tibbetts/ 

Andrew J. Tibbetts, Reg. No. 65, 139  
Wolf, Greenfield & Sacks, P .C .  
600 Atlantic Avenue 
Boston, Massachusetts 022 10-2206 
Telephone: (6 17) 646-8000 

Petitioner Exhibit 1004, Page 843 of 1518



Electronic Acknowledgement Receipt 

EFSID: 36086082 

Application Number: 1 3795933 

International Application Number: 

Confirmation Number: 2321 

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

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

Customer Number: 91 337 

Filer: Andrew J. Tibbetts/MacAu lay Rush 

Filer Authorized By: Andrew J. Tibbetts 

Attorney Docket Number: N0484.71 090US01 

Receipt Date: 22-MA Y-201 9  

Filing Date: 1 2-MAR-201 3  

Time Stamp: 1 4:44:54 

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

Payment information: 

Submitted with Payment I no 

File Listing: 

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

75773 

1 Transmittal Letter N048471 090US01 -TRN-AJT.pdf no 1 
ab49e 7b1 358cb4cd3c27e3d9e0b829eb22 

0124d2 

Warnings: 

Petitioner Exhibit 1004, Page 844 of 1518



Information: 

1 46902 

2 N048471 090US01 -IDS-AJT.pdf yes 5 
de 7cd3a6fba4f07eeb89ed652b76964153b 

63477 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Transmittal Letter 1 4 

I nformation Disclosu re Statement (IDS) Form (SB08) 5 5 

Warnings: 

Information: 

3559 18  

3 Other Reference-Patent/ App/Search N048471 1 77WO00_ISRWO_Mai no 9 documents led_09-2 1 -201 7.pdf 
f9Scdf823505921 83c72d020d22e5ce 76e8 

4819 

Warnings: 

Information: 

1 93960 

4 Other Reference-Patent/ App/Search N048471 1 78WO00_IPRP _Mai le no 6 documents d_ 1 2-27-201 8.pdf 
3350bf4bdec543970a0ba4ed58112b9df53 

0b6f9 

Warnings: 

Information: 

231 787 

5 Other Reference-Patent/ App/Search N048471 1 78WO00_ISRWO_Mai no 7 documents led_ 1 2-05-201 6.pdf 
fe8e860e 798795f77354fedb393Sc5970719 

1 74b 

Warnings: 

Information: 

301 349 

6 Foreign Reference EP2899955.pdf no 1 7  
6db924a5d9Sd09a049b9795c987a 1 ea56ff 

1 94e3 

Warnings: 

Information: 

2581 1 7  

7 Foreign Reference WO1 40661 92.pdf no 26 
400ca0a 1 0e0462f41 5754853a6bc1f729aa8 

9ca3 

Warnings: 

Information: 

Petitioner Exhibit 1004, Page 845 of 1518



446560 

8 Foreign Reference CNl 01 650943_pdf.pdf no 27 
696a77664c44cae493f52521 7b0fdb 1 adc0 

aa77 

Warnings: 

Information: 

1 809820 

9 Foreign Reference CN 1 0302 1 409 _pdf.pdf no 23 
d a3f9a3 90cfdf5 bf61 d 64 b85 648897 dfeb 7 e 

1893 

Warnings: 

Information: 

1 526633 

1 0  Foreign Reference CNl 03632668_pdf.pdf no 58 
d 872 44 90028e 3 d0d 5069d 1 f038b0c25acbc 

1 c39a 

Warnings: 

Information: 

846845 

1 1  Foreign Reference CNl 04575504_pdf.pdf no 30 
69a70Sa21 a01 8535986296a3b955087baf0 

7cd34 

Warnings: 

Information: 

2748082 

1 2  Foreign Reference CNl 05575395_pdf.pdf no 52 
01 bS d ca483 635 6 7d 728c5e 234 fea 771896f3 

01a6 

Warnings: 

Information: 

922481 

1 3  Foreign Reference CN 1 06098059 _pdf.pdf no 24 
04d20b20ff6b80e872ca 1 07287ecb 1 a9391 

2d846 

Warnings: 

Information: 

Total Files Size (in bytes) 9864227 

Petitioner Exhibit 1004, Page 846 of 1518



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

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 

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

If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Petitioner Exhibit 1004, Page 847 of 1518



APPLICATION NO. :  13/795,933 ATTY. DOCKET NO. :  N0484.71090US01 
FORM PTO-1449/A and B (modified PTO/SB/08) 

FILING DATE: March 12, 20 13 CONFIRMATION NO. :  232 1 
INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT FIRST NAMED INVENTOR: William F. Ganong, III 

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

U.S. PATENT DOCUMENTS 

U.S. Patent Document Date of Publication or Issue Examiner's Cite Name of Patentee or Applicant of Cited 
Initials # No. Kind Document of Cited Document 

Number Code MM-DD-YYYY 

9,940,936 B2 Sejnoha et al. 04-10-20 18 
2016-0 189706 A l  Zopf et al. 06-30-20 16 
20 14-0365225 A l  Haiut 12- 1 1 -2014 
20 14-02498 17 A l  Hart et al. 09-04-2014 

FOREIGN PATENT DOCUMENTS 
Foreign Patent Document Date of 

Examiner's Cite Name of Patentee or Applicant of Cited Publication of Translation 
Initials # No. Office/ Number Kind Document Cited Document (YIN) 

Country Code MM-DD-YYYY 
CN 101650943 A Chinese Acad Inst Acoustics 02-17-20 10 y 
CN 103021409 A Anhui U stc Iflytek Co 04-03-20 13 y 
CN 103632668 A Beijing Baidu Netcom Sci and Tee. 03-12-20 14 y 
CN 104575504 A Univ Shanghai 04-29-20 15 y 
CN 105575395 A Zte corp 05-1 1-20 16 y 
CN 106098059 A Univ Shanghai Jiaotong 1 1-09-20 16 y 
EP 2 899 955 A l  Huawei Device 07-29-20 15 
WO 2014/066192 A l  Microsoft Corp. 05-0 1-20 14 

OTHER ART - NON PATENT LITERATURE DOCUMENTS 

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

International Search Report and Written Opinion for International Application No. 
PCT/CN2016/105343 mailed September 21, 2017 (N0484.7 1 177WO00). 
International Search Report and Written Opinion for International Application No. 
PCT/US2016/037495 mailed December 05, 20 16 (N0484.71 178WO00). 
International Preliminary Report on Patentability for International Application No. 
PCT/US2016/037495 mailed December 27, 20 18 (N0484.7 1 178WO00). 

[NOTE - No copies of U.S. patents, published U.S. patent applications, or pending, unpublished patent applications stored in the USPTO's Image File Wrapper (IFW) system, 
are included. See 37 CFR § 1.98 and 128700163. Copies of all other patent(s), publication(s), unpublished, pending U.S. patent applications, or other information listed are 
provided as required by 37 CFR § 1.98 unless 1) such copies were provided in an IDS in an earlier application that complies with 37 CFR § 1.98, and 2) the earlier application is 
relied upon for an earlier filing date under 35 U.S.C. § 120.] 

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

7243442.1 

Petitioner Exhibit 1004, Page 848 of 1518



;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; --
;;;;;;;;;;;;;;; -
;;;;;;;;;;;;;;; --
;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; --
;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; -

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bmeau 

(43) International Publication Date 
1 May 2014 (01 .05.2014) 

(51) International Patent Classification: (72) 
Gl0L 15124 (201 3.01) G06K 9/62 (2006.0 1 )  
G06F 3101 (2006.0 1 )  GJ0L 15/22 (2006.01 )  
G06K 9/00 (2006.0 1 )  A63F 13/00 (201 4.01)  

(21) International Application Number: 
PCT/US201 3/065793 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

1 8  October 201 3  ( 18 . 10.20 1 3) 

English 

English (81) 
(30) Priority Data: 

1 3/662,293 26 October 20 12 (26. 10.2012) US 

(71) Applicant: MICROSOFT CORPORATION [US/US]; 
One Microsoft Way, Redmond, Washington 98052-6399 
(US). 

(84) 

1 11111 11111111 11 IIIIII IIIII 11111 11111 1111 1 II Ill lllll lllll lllll lllll lllll 1111 1111111 1111 1111 1111 

(10) International Publication Number 

WO 2014/066192 Al 

Inventors: KAPUR, Jay; c/o Microsoft Corporation, LCA 
- International Patents, One Microsoft \Vay, Redmond, 
Washington 98052-6399 (US). TASHEV, Ivan; c/o Mi­
crosoft Corporation, LCA - International Patents, One Mi­
crosoft Way, Redmond, Washington 98052-6399 (US) . 
SELTZER, Mike; c/o Microsoft Corporation, LCA - In­
ternational Patents, One Microsoft Way, Redmond, Wash­
ington 98052-6399 (US). HODGES, Stephen Edward; 
c/o Microsoft Corporation, LCA - International Patents, 
One Microsoft Way, Redmond, Washington 98052-6399 
(US). 

Designated States (unless othervvise indicated, for every 
kind of national protection available) : AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, 
ZW. 

Designated States (unless othervvise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 

[Continued on next page] 

(54) Title: AUGMENTING SPEECH RECOGNITION WITH DEPTH IMAGING 

FIG. 1 

(57) Abstract: Embodiments related to the use of depth imaging to augment speech recognition are disclosed. For example, one dis -
closed 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 pos -
sible spoken words from the audio information and the depth information, and taking an action on the computing device based upon 
the speech input determined. 

Petitioner Exhibit 1004, Page 849 of 1518



WO 2014/066192 Al 1 11111 11111111 11 IIIIII IIIII 11111 11111 1111 1 II Ill 11111 11111 11111 IIIII IIIII IIII IIIIIII IIII 1111 1111 

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
L V, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
SM, TR), OAPI (BF, BJ, CF, CG, Cl, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

as to applicant 's entitlement to apply for and be granted 
a patent (Rule 4. 1 l(ii)) 

- as to the applicant's entitlement to claim the priority of 
the earlier application (Rule 4. 1 l(iii)) 

Published: 
- with international search report (Art. 21(3)) 

Petitioner Exhibit 1004, Page 850 of 1518



WO 2014/066192 PCT/US2013/065793 

AUGMENTING SPEECH RECOGNITION WITH DEPTH IMAGING 

BACKGROUND 

[0001 [ Computerized speech recognition seeks to identify spoken words from audio 

5 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 easily determined from such audio 

information. 

1 0  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 

1 5  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 

20 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. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

[0004 [ FIG. 1 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. 

30 [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 

5 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. 

10  [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 

1 5  words not detected in audio data, etc .  Additionally, in some embodiments, gestures, 

postures, etc. 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 

20 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. 

[001 1 [  FIG. 1 shows a non-limiting example of a speech recognition environment 1 00 .  In 

particular, FIG. 1 shows a computing system 1 02 in the form of an entertainment console 

25 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 1 04 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 1 00 further includes a capture device 1 06 in the 

30 form of a depth camera that visually monitors or tracks objects and users within an observed 

scene. Capture device 1 06 may be operatively connected to the computing system 1 02 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 1 06 may be connected. Capture device 

1 06 may be used to recognize, analyze, and/or track one or more human subjects and/or 

2 
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objects within a physical space, such as user 1 08.  In one non-limiting example, capture 

device 1 06 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. 

5 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. 

10  [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 1 06 may output the depth map derived from the infrared light 

to computing system 1 02,  where it may be used to create a representation of the physical 

1 5  space imaged by the depth camera. The capture device may also b e  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 .  

20 [0014[  FIG. 1 also shows a scenario in which capture device 1 06 tracks user 1 08 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 1 08 may be monitored to determine 

if the user 1 08 is speaking. If user 1 08 is speaking, audio information received by computing 

system 1 02 ( e.g. via one or more microphones incorporated into capture device 1 06 and/or 

25 located external to capture device 1 06) 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 vanous 

30 contextual elements of the identified spoken words . For example, if additional users are 

present in the physical space, such as user 1 1 0, 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.), 

3 
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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 

5 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 

10  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 1 08 identified via information from capture 

device 1 06 may be used to identify contextual information related to identified spoken 

1 5  words. For example, if user 1 08 is speaking with the intent to control computing system 1 02 

via voice commands, user 1 08 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 1 04, looking at computing system 1 02 or display device 1 04 while 

speaking, or performing a specific gesture that is associated with a recognized user input. 

20 Thus, by identifying the gesture performed by user 1 08 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. 

25 [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 1 08 when speaking may be determined by facial and/or body 

features, postures, gestures, etc ., of user 1 08 from depth information. As yet another 

example, objects in the imaged physical space may be identified and used to distinguish 

30 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 

4 
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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 

5 "eight." 

[0019[  Computing system 1 02 also may be configured to communicate with one or more 

remote computing devices, not shown in FIG. 1 .  For example, computing system 1 02 may 

receive video content directly from a broadcaster, third party media delivery service, or 

other content provider. Computing system 1 02 may also communicate with one or more 

10  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 1 02, display device 104, and 

capture device 1 06 as separate elements, in some embodiments one or more of the elements 

may be integrated into a common device. 

1 5  [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 1 06 .  

[0021 [ At 202, method 200 includes receiving depth information from a depth camera. As 

20 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 

25 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 

30 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 2 1 0, 

movements of the user's mouth, tongue and/or throat may be utilized to determine possible 

5 
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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. 

5 [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 . 

1 0  [0025[ As mentioned above, the depth information also may be used to identify contextual 

elements related to the possible speech segments, as indicated at 2 12. 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 

1 5  elements 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 

20 user, and/or for any other suitable purposes. 

[0026[ Continuing with FIG. 2, method 200 comprises, at 2 14, 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 

25 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 

30 receive and process audio and depth input. At 3 02, 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 

6 
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by the user (e.g. movement of mouth, throat, tongue, body, etc.), as indicated at 3 1 0, 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, 

etc.), as indicated at 3 12, and/or an emotional state of the user, as indicated at 3 14 .  It will 

5 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 3 1 6, 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 

1 0  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 

1 5  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, 

20 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 

25 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 3 1 8 , method 300 comprises determining from the comparison at 3 1 6  whether the 

30 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. 

7 
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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 .  

5 [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. 

1 0  [0034[ At 408, movements o f  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 4 1 0, method 400 optionally includes triggering speech recognition to begin 

1 5  responsive to detecting identified movements o f  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 4 1 2, method 400 comprises identifying a speech input of the user. As explained 

20 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 4 14 .  The speech input may be 

identified from the audio data in any suitable manner. Further, as indicated at 4 1 6, 

25 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 4 1 8, comparing the one or more 

possible spoken words identified from the audio information to the one or more possible 

30 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 

5 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 

10  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 

1 5  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 

20 processes described herein may be implemented as a computer application, computer 

service, computer API, computer library, and/or other computer program product. 

[004 1 [  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 1 02 .  Computing system 500 is shown 

25 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 

30 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 5 10, 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 

5 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 

1 0  instructions. The processors of the logic subsystem may be single-core or multi-core, and 

the programs executed thereon 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 

1 5  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 

20 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.) 

25 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-

30 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. 

1 0  
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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 

5 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 

10  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, 

1 5  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 . 

20 [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 

25 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 

30 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 off-board. Example 

NUI componentry may include one or more microphones for speech and/or voice 

1 1  
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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. 

5 [0053 [ When included, communication subsystem 5 1 0 may be configured to 

communicatively couple computing system 500 with one or more other computing devices. 

Communication subsystem 5 1 0  may include wired and/or wireless communication devices 

compatible with one or more different communication protocols. As non-limiting examples, 

the communication subsystem may be configured for communication via a wireless 

10  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 5 12 

configured to receive imaging information from a depth camera 520 (described below) and 

1 5  identify and/or interpret one or more postures and gestures performed by a user. Computing 

system 500 may also include a voice recognition module 5 14 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 5 00 or the depth camera). While skeletal 

modeling module 5 12 and voice recognition module 5 14 are depicted as being integrated 

20 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 

25 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 (e .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 

30 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 

1 2  
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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 

5 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 

10  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 

1 5  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 

20 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 

25 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 

30 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 

1 3  
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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. 

5 [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 

10  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. 

1 5  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. 
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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 elements 

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. 

1 5  
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6. The method of claim 1 ,  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 content to 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. 

1 6  

Petitioner Exhibit 1004, Page 866 of 1518



WO 2014/066192 

0 
0 ...... 

a:, 
C) 

PCT /US2013/065793 

1/5 

� 

Petitioner Exhibit 1004, Page 867 of 1518



WO 2014/066192 PCT /US2013/065793 

2/5 

START 

RECE IVE D EPTH INFORMATION FROM DEPTH 
CAMERA 

RECEIVE AUDIO INFORMATION FROM 
MICROPHONE 

IDENTIFY POSSIBLE SPOKEN WORDS FROM 
AUDIO INFORMATION 

DETERMINE SPEECH INPUT BASED ON SPOKEN 
WORDS AND DEPTH INFORMATION 

I SOUNDS/WORDS FROM I 
I _ _ _ _  DEPTH INFORMATION _ _ _  � 

202 

204 

206 

208 

I CONTEXTUAL ELEMENTS FROM � 
I DEPTH INFORMATION 21 2 I L - - - - - - - - - - - - - - -

TAKE ACTION BASED ON  SPEECH INPUT 

END 

FIG. 2 

214 

r200 

Petitioner Exhibit 1004, Page 868 of 1518



WO 2014/066192 

3/5 

START 

302 

RECEIVE DEPTH INFORMATION FROM 
DEPTH CAMERA 

RECEIVE AUDIO INFORMATION FROM 
MICROPHONE 

IDENTIFY SPOKEN WORDS FROM 
AUDIO INFORMATION 

IDENTIFY CONTEXTUAL ELEMENTS 
FROM DEPTH INFORMATION - - - - - - - - - - - - - - -

1 
I GESTURE PERFORMED BY USER 3 1  O i 
L - - - - - - - - - - - _ _  -=1 
- - - - - - - - - - - - - - - 1 
I PHYSICAL STA TE OF USER 3 l 2 i 
L - - - - - - - - - - - - _ -=1 
- - - - - - - - - - - - - - - 1 
I EMOTIONAL STATE OF USER 3 14 1 
L - - - - - - - - - - - _ _  -=1 

COMPARE SPOKEN WORDS AND 
CONTEXTUAL ELEMENTS 

PERFORM AN ACTION VIA COMPUTING 
DEVICE 

END 

304 

306 

308 

3 1 6  

320 

FIG. 3 

PCT /US2013/065793 

.-300 

DO NOT PERFORM AN ACTION 
VIA COMPUTING DEVICE 

322 

Petitioner Exhibit 1004, Page 869 of 1518



WO 2014/066192 PCT /US2013/065793 

4/5 

START 

RECEIVE DEPTH IMAGE INFORMATION FROM 
DEPTH CAMERA 

RECEIVE AUDIO INFORMATION FROM 
MICROPHONE 

LOCATE MOUTH , TONGUE,  THROAT OF USER 
FROM DEPTH IMAGE INFORMATION 

402 

404 

406 

408 
IDENTIFY MOVEMENTS OF MOUTH , TONGUE,  AND 

THROAT 

r41 0 
- - - - - - - - - - - - - - - L -, 

I TRIGGER SPEECH RECOGN ITION ONCE I 
I_ MOVEMENTS IND ICATE USER IS  SPEAKING _ J 

I DENTIFY SPEECH INPUT 
- - - - - - - - - - - - - - - - -,  
I IDENTIFY WORDS FROM AUDIO I 
I _ _ _ _ _  I NFORMATION _ _ _ fill 
- - - - - - - - - - - - - - - - -,  
I IDENTIFY WORDS FROM I 
I DEPTH INFORMATION 41 6 1  
- - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - -,  
I COMPARE TO DETERM INE SPEECH INPUT I 
' - - - - - - - - - - - - - - �, 

TAKE ACTION BASED ON SPEECH INPUT 

END 

FIG. 4 

412  

420 

r4oo 

Petitioner Exhibit 1004, Page 870 of 1518



WO 2014/066192 

5/5 

520 

( 
( 

( 

DEPTH CAMERA 

INFRARED L IGHT J 
522 

INFRARED CAMERA 
J 524_ 

COMMUNICATION MODULE 
526 

VISI BLE L IGHT CAMERA 
532 

MICROPHONE(S) 
J 534_ 

f -COMPUTING SUBSYSTEM ) 
I 500 I - - - - - - - - - =-' 

FIG. 5 

( 

PCT /US2013/065793 

500 

COMPUTING SYSTEM 

LOGIC SUBSYSTEM J 502 _ 

STORAGE SUBSYSTEM 
504 

DISPLAY SUBSYSTEM 
506 

( 
INPUT SUBSYSTEM 

] 
_________ 5_08 __ 

COMMUNICATION 
SUBSYSTEM 5 1 0 

SKELETAL MODELING 
MODULE 5 1 2 

VOICE RECOGN ITION 
MODULE 51 4 

Petitioner Exhibit 1004, Page 871 of 1518



INTERNATIONAL SEARCH REPORT 
International application No 

PCT/ US2013/065793 
A .  CLASSIFICATION OF SUBJECT MATTER 

I NV .  G 10L15/24 G06 F3/01 G06K9/00 G06 K9/62 
ADD . G 10Ll5/22 A63 F13/00 

According to International Patent Classification (IPC) o r  t o  both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

A63 F Gl0L  G06K G06 F 

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) 

EPO - I n terna l , WPI  Data , COMPENDEX , I NSPEC , I BM -TDB 

C .  DOCUMENTS CONSIDERED T O  BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X us 2009/138805 Al ( H I LDRETH EVAN [CA] ) 1 - 3 , 6-8  
28  May 2009 ( 2009 -05 -28 )  
paragraph s [0057] , [0 1 5 1] - [0155] 10 
fi gure 2 

- - - - -
X us 2004/ 193413 Al  (W I LSON ANDREW D [US] ET 1 - 3 , 9  

AL)  30 September 2004 ( 2004-09-30)  
paragraph s [0060] , [0074] , [0084] , 
[0094] , [0 107] , [0 108] , [0 1 68] , [0 169] 
c l a i ms 1 , 5 

- - - - -
X us 2002/ 1 1 6 197 Al  ( ERTEN GAMZE [US] ) 1 , 4 , 5  

22 August  2002 ( 2002 -08 -22 ) 
paragraph s [0044] , [0046] , [0048] , 
[0064] 
fi gure 2 

- - - - -
-/ - -

[]] Further documents are listed in the continuation of Box C. [K] See patent family annex. 

* Special categories of cited documents : 
"T" later document published after the international filing date or priority 

•A• document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand 

to be of particular relevance 
the principle or theory underlying the invention 

"E• earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y• document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

•o" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

•p• document published prior to the international filing date but later than 
the priority date claimed "&• document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

4 December 2013  18/ 12/201 3  

Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 581 8 Patentlaan 2 
NL - 2280 HV Rijswijk 

1 
Tel. (+31-70) 340-2040, Ge i B l er ,  Chri s t i an Fax: (+3 1 -70) 340-3016 

Form PCT/ISA/2 10  (second sheet) (April 2005) 

page 1 of  2 

Petitioner Exhibit 1004, Page 872 of 1518



1 

INTERNATIONAL SEARCH REPORT 

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages 

X US 2004/046736 Al  ( PRYO R  T I MOTHY R [CA] ET 
AL) 1 1  March 2004 ( 2004-03 - 1 1 )  

X 

y 

paragraph s [0324] , [0327] , [05 19] , 
[0578] - [0581] 

US 201 1/2579 7 1  Al  (MORRI SON ANDREW R [US] ) 
20 October 20 1 1  ( 20 1 1 - 10-20 )  
paragraph s [0018] , [0026] - [0028] 

US 2010/070268 Al  ( SUNG JUN  HYUNG [KR] ) 
18 March 2010  ( 20 10-03 - 18 )  
paragraph s [0045] , [0047] , [0052] , 
[0063] 
cl a i m  8 

Form PCT/ISA/2 1 0  (continuation of second sheet) (April 2005) 

International application No 

PCT/ US2013/065793 

Relevant to claim No. 

1 

1 

10 

page 2 of  2 

Petitioner Exhibit 1004, Page 873 of 1518



INTERNATIONAL SEARCH REPORT 
International application No 

Information on patent family members 
PCT/ US2013/065793 

Patent document I Publication I Patent family I Publication 
cited in search report date mem ber(s) date 

us  2009 138805 Al  28-05 -2009 CN 10 19259 16  A 2 2 - 12 -2010 
CN 10336939 1 A 2 3 - 10-2013  
JP  201 15047 10 A 1 0 -02 -201 1  
us 2009138805 Al 28-05-2009 
WO 2009067670 Al 28-05-2009 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

us  2004193413 Al 30-09 -2004 us 2004193413 Al  30-09-2004 
us 2010138798 Al 03 -06 -2010 
us 201015 1946 Al 1 7 -06-2010 
us 2013190089 Al  25 -07 -2013 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

us  2002 1 16 197 Al  22-08-2002 AU 9645901  A 15 -04-2002 
us 20021 16197  Al  22-08 -2002 
WO 0229784 Al  1 1 -04-2002 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

us  2004046736 Al 1 1 -03-2004 us 6720949 Bl 13 -04-2004 
us 2004046736 Al 1 1 -03-2004 
us 2006202953 Al 1 4 -09-2006 
us 2008122786 Al 29 -05-2008 
us 2013267318 Al  1 0 - 10-2013  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

us  201 125797 1  Al  20 - 10 -20 1 1  us 201 125797 1  Al  20 - 10-20 1 1  
WO 20 1 1 130083 A2 20 - 10-20 1 1  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL SEARCH REPORT 

(PCT Article 1 8  and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
N0484.71 1 78 ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US201 6/037495 1 5  June 201 6 (1 5-06-201 6) 

Applicant 

NUANCE COMMUNICATIONS, INC.  

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of _ _ _ _ __ 3 _ __ sheets. 

[8J It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 
C. □ 

□ 
□ 

the international application in the language in which it was filed 

□ a translation of the international application into _ _ _ _ _ _ _ __ __ , which is the language 
of a translation furnished for the purposes of international search (Rules 1 2.3(a) and 23.1 (b)) 

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)). 

With regard to any nucleotide and/or amino acid sequence disclosed in  the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. I I )  

Unity of invention is lacking (see Box No I l l) 

4. With regard to the title, 

[8J 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, 

[8J □ 
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. - -�- - -­

[8] as suggested by the applicant 

b. □ 
D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/2 1 0  (first sheet) (January 201 5) 
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INTERNATIONAL SEARCH REPORT 
International application No 

PCT/US2016/037495 
A .  CLASSIFICATION OF SUBJECT MATTER 

I NV .  G10 L15/22 
ADD . G10 L15/08 G10L17 /22 

According to I nternational Patent Classification {IPC) o r  t o  both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched {classification system followed by classification symbols) 

Gl0 L 

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) 

EPO - I nterna l , WP I  Data 

C.  DOCUMENTS CONSIDERED TO B E  RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A CN 104 575 504 A ( UN I V  SHANGHA I ) 1 -53 
29 Apri l 2015 (2015 -04-29 )  
paragraph [0043] - paragraph [0049] ; 
f i gure 3 

- - - - -
A EP  2 899 955 Al  ( HUAWE I  D EV I CE co LTD 1 -53 

[CN] ) 29 J u l y  2015 ( 20 15 -07-29 ) 
paragraph [0020] - paragraph [0029] ; 
f i gure 1 - - - - -

A us 2014/249817 Al ( HART GREGORY M I CHAEL  1 -53 
[US] ET AL )  4 September 2014 ( 2014-09-04)  
paragraph [0025] - paragraph [0026] ; 
f i gure 1 - - - - -

□ Further documents are listed in the continuation of Box C. [] See patent family annex. 

* Special categories of cited documents : 
"T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand 

to be of particular relevance 
the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason {as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

15 November 2016 05/ 12/2016 

Name and mailing address of the !SA/ Authorized officer 

European Patent Office, P.B. 581 8  Patentlaan 2 
NL - 2280 HV Rijswijk 1 Tel. (+3 1 -70) 340-2040, Z immermann , E l ko Fax: {+3 1 -70) 340-3016 

Fann PCT/ISA/21 0  (second sheet) (April 2005) 
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Patent document 
cited in search report 

CN 104575504 

EP  2899955 

us 2014249817  

A 

Al 

Al 

Fann PCT/ISA/21 0  (patent family annex) (April 2005) 

I 
Publication 

date 

29 -04-2015 

29 -07 -2015 

04-09 -2014 

I 
NONE 

CN  
EP 
J P  
us 

WO 

EP 
us 

WO 

International application No 

PCT/US2016/037495 

Patent family 
member(s) 

103595869 A 
2899955 Al  

2016502829 A 
2015141079 Al  
2015070644 Al  

2965314  Al  
2014249817  Al  
201413775 1 Al  

I 
Publication 

date 

19 -02-2014 
29 -07 -2015 
28-01 -2016 
2 1 -05 -2015 
2 1 -05 -2015 

1 3 -01 -2016 
04-09-2014 
12 -09 -2014 
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PATENT COOPERATION TREATY 

From the 
I NTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCT/lSA/.220 

PCT 

WRITTEN O P I N ION OF THE 
I NTERNATIONAL S EARC H I NG AUTHORITY 

(PCT Rule 43bis. 1 )  

Date of mailing 
(day/month/year) see form PCT/ISAl21 0 (second sheet) 

Appl icant's or agent's file reference 

see form PCT/lSA/.220 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT AJS201 6!037 495 

International filing date (dayimonth,year) 

1 5 .06.20 1 6  

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

I NV. G1 0L 1 5/.22 ADD. G 1 0L 1 5!08 G 1 0L 1 7/.22 

Appl icant 

NUANCE COMMUNICATIONS, I NC .  

1 .  This opinion contains indications relating to the following items:  

� Box No.  I Basis of the opinion 

D Box No. 1 1  Priority 

Priority date (day/month/year) 

D Box No. 1 1 1  Non-establishment o f  opinion  with regard t o  novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 

� Box No. V Reasoned statement u nder Rule 43bis. 1 (a) ( i) with regard to novelty, inventive step and industrial 
applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. V I I  Certain defects in  the international application 

D Box No. V I I I  Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international prel iminary exam ination is made, this opinion will usually be considered to be a 
written opinion of the International Prel iminary Examining Authority (" I PEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the I PEA and the chosen I PEA has notifed the 
I nternational Bureau under Rule 66.1 bis(b) that written opinions of this I nternational Search ing Authority 
wil l not be so considered. 

I f  this opinion is, as provided above, considered to be a written opinion of the I PEA, the applicant is invited to 
submit to the I PEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mail ing of Form PCT/lSA!.220 or before the expiration of 22 months from the priority date, 
wh ichever expires later. 

For further options, see Form PCT/1SAl220. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCHSAl237 (Cover Sheet) (January 201 5) 

Date of completion of 
this opinion 

see form 
PCT/ISAl21 0 

Authorized Officer 

Zimmermann ,  E lko 

Telephone No. +49 89 2399-0 
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WRITTEN OPINION OF THE 
I NTERNATIONAL SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1 .  With regard to the language, this opinion has been established on the basis of: 

[Z] the international application in the language in which it was filed. 

International application No. 
PCT/US201 6t037495 

□ a translation of the international application into , which is the language of a translation fu rnished for the 
purposes of international search ( Ru les 1 2 .3(a) and 23. 1 (b) ) .  

2 .  □ This opin ion 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 appl ication ,  this 
opinion has been established on the basis of a sequence listing :  

a. □ forming part of the international application as fi led: 

□ in the form of an Annex CST.25 text file . 

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

b. □ fu rnished together with the international application under PCT Rule 1 3ter. 1 (a) for the purposes of 
international search only in the form of an Annex CST.25 text file . 

c.  □ fu rnished subsequent to the international f i l ing date for the purposes of international search only: 

□ in the form of an Annex CST.25 text f i le (Rule 1 3 ter. 1 (a) ) .  

□ on paper or in the form of an image file ( Rule 1 3ter. 1 (b) and Admin istrative I nstructions, Section 
7 13) .  

4 .  □ 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 . 

5 .  Additional comments :  

Form PCT/ISA/ 237 (January 201 5) 
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WRITTEN OPINION OF THE 
I NTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT/US201 6t037495 

Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or 
industrial appl icability; citations and explanations supporting such statement 

1 .  Statement 

Novelty (N) Yes : Claims 1 -53 
No: Claims 

Inventive step ( IS) Yes : Claims 1 -53 
No: Claims 

Industrial applicabil ity ( IA) Yes : Claims 1 -53 
No: Claims 

2 .  Citations and explanations  

see se�arate sheet 

Form PCT/ISA/ 237 (January 201 5) 
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WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING 

AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT/US201 6/037495 

Reasoned statement with regard to novelty, inventive step or industrial 

applicabi l ity ; citations and explanations supporting such statement 

CN 1 04 575 504 A is regarded as bei ng the prior art closest to the subject-matter of 

clai m 1 ,  and discloses a system wherein an acoustic signal is processed i n  paral lel by 

a speech recogn izer and a voiceprint identificat ion un i t  i n  o rder to determine whether 

a wake-up command was received from a registered user, see fi gu re 3 and 

paragraphs [0050] to [0056] of the computer-generated translation  annexed to this 

opin ion ,  which correspond to paragraphs [0043] to [0049] of CN 1 04 575 504 A. 

The subject-matter of claim 1 differs from this known system in that the acoustic 

s ignal is i nterpreted us ing informatio n  i ndicative of the speaker's identity and is 

therefore new (Article 33(2) P CT) . 

The problem to be so lved by the present i nvention may be regarded as improving the 

robustness of the wake-up word recognition .  

The solution to  th is  problem proposed in  claim 1 of the present appl ication is  

considered as i nvolvi ng an i nventive step (Article 33(3) PCT) for  the fo l lowing 

reasons: By usi ng i nformation  i ndicative of the speaker's identity components of the 

speech recognizer l ike vocabulary or acoustic model can be adapted in  order to 

i mprove the speech recognizer's abi l i ty to accu rately determine whether a speaker 

uttered any one of the wake-up words. I n  the prior  art at hand there is no h int at 

i nterpreti ng the acoustic signal us ing i nformation i ndicative of the speaker's identity, 

and it is not considered to be obvious in view of the paral lel processing i l l ustrated i n  

fi gu re 3 o f  C N  1 04 575 504 A. 

Claims 20 and 37 correspond to claim 1 ,  and claims 2- 1 9 , 2 1 -36 and 38-53 are 

dependent claims and as such also meet the requi rements of the PCT with respect to 

novelty and inventive step.  

Form PCT/ISA/237 (Separate Sheet) (Sheet 1 )  ( EPO-April 2005) 
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( 1 2) EU ROPEAN PATENT APPLICATION 
publ ished in accordance with Art. 1 53(4) EPC 

(43) Date of publication :  
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(2 1 )  Application n um ber: 1 481 4665. 7 

(22) Date of fil ing :  0 1 . 08.2014 

(84) Designated Contracting States: 
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Designated Exte nsion States: 
BA M E  

(30) Priority: 1 5.1 1 .201 3 C N  201 31 0 574762 

(7 1 )  Applicant: H uawei Device Co., Ltd. 
Longgang District 
Shenzhen 
G uangdong 5 1 8129 (CN) 

(72) Inve ntors: 
• WANG, Xiyong 

Shenzhen 
G uangdong 5 1 8129 (CN) 

(5 1 )  I nt Cl . :  
H04M 11725 <2006-01) G10L 1 7100 <2013-01) 

(86) I nternational application number: 
PCT/CN2014/083507 

(87) I nternational publication number: 
WO 201 5/070644 (21 .0 5.20 1 5  Gazette 201 5/20) 

• JIANG,  Hongrui  
Shenzhen 
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(54) TERMINAL VOICE CONTROL M ETHOD, DEVICE, AND TERMINAL 

(57) Embodiments of the present inve ntion disclose 
a termi nal voice control method. The method includes: 
when a voice instruction of a user is received , identifyi ng 
the voice instruction ,  and extracting wake-up i nd ication 
information from the voice i nstruction ;  performing voice 
verification on the voice instruction if the wake-up indi­
cation information is obtained by extracting ;  and after the 
voice verification succeeds, extracting processing indi­
cation information from the voice instruction ,  and re­
sponding to the voice instruction of the user according  
to the processing indication information .  According to  the 
terminal  voice control method in  the embodiments of the 
present invention, a user may use one voice instruction 
to control a terminal to complete m ultiple tasks without 
requiring voice interaction for m ultiple times, which is sim­
ple to use, and has high security performance. 

Start 

S I O I  

\.Vhen a voice instruction of a user is received, identify the voice 
instruction, and extract wake-up indicarion information included in the 

voice instruction 

S I 02 

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

S I OJ 

After the voice verification succeeds, extract processing indication 
information include<l in the voice im,truction, and respond to the voice 

-instruction of the user according to the processing indication information 

(�_End _) 

FIG. l 

Printed by Jouve. 75001 PARIS (FR) 
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Description 

[0001] This a p plication claims priority to Chinese Pat-
ent Appl ication No. CN 201 31 0574762.8, filed with the 
Chinese Patent Office on November 1 5, 201 3  a nd enti- 5 

tied "TERMINAL VOICE CONTROL M ETHOD A N D  AP­
PARETUS,  AND TERM INAL", which is i ncorporated 
herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] The present invention relates to the field of ter­
m i na l  tech nologies, and i n  particular, to a terminal voice 

1 0  

when a voice instruction o f  a user i s  received, iden­
tifyi ng the voice instruction,  and extracting wake-up 
i ndication information from the voice i nstruction ;  
performi ng voice verification on the voice i nstruction 
if the wake-up i ndication information is obtained by 
extracting ; and 
extracting , after the voice verification succeeds, 
processing indication information from the voice i n­
struction,  and responding to the voice instruction of 
the user accordi ng to the processing indication i n­
formation.  

[0007] With reference to the first aspect, i n  a first pas-
control method a nd a p paratus, and a terminal.  sible implementation manner of the first aspect, the ex-

15  tracting ,  after the voice verification succeeds,  processing 
BACKG ROU N D  indication i nformation from the voice instruction ,  and re-

sponding to the voice instruction of the user according 
[0003] With the development of science and technol- to the processing indication information i ncludes: 
ogy, smartphones have become necessities in  people's 
lives. In order to facilitate a user to perform an o peration 20 

on a smartphone, most smartphones currently have a 
voice control function .  A user can issue a voice instruction 
to a mobile phone,  a nd the mobile phone makes a re­
s ponse to the voice instruction.  However, i n  the prior art, 
the foregoing solution is implemented by separately in- 25 

voking d ifferent voice engines for multiple times. For ex­
ample, a voice wake-u p  eng i ne and a voiceprint recog­
n ition eng i ne are used to identify whether a user is the 
owner first, a nd then the mobile phone is woken u p, a nd 
the mobile phone then inquires about a requ irement of 30 

the user a nd directs the user to a nswer questions step 
by step .  After the user a nswers the questions, the mobile 
phone identifies a voice i nstruction that is issued by the 
user when the user a nswers the questions, a nd executes 
the voice instruction of the user according to an identifi- 35 

cation result. 
[0004] A defect of the foregoing voice control manner 
is that: multiple voice instructions are inconsecutive, re­
sulting i n  that  a user needs to be inquired step by step 
and directed to a nswer questions; a next step can be 40 

started only after the user finishes a nsweri ng the q ues­
tions; a process of performing each step is cumbersome, 
which causes great inconve nience for the user to use a 
voice control function of a mobile phone. When the mobile 
phone is standby, no instruction can be directly issued 45 

to the mobile phone. The mobile phone needs to be wok-
en u p  before a further o peration can be performed on the 
mobile phone. 

SUMMARY 

[0005] According to a terminal  voice control method 
provided in embodiments of the present i nvention ,  one 
voice i nstruction may be used to control a terminal to 

50 

complete m ul tip le tasks. 55 

[0006] According to a first aspect, an embodiment of 
the present invention provides a terminal  voice control 
method , including:  

2 

after the voice verification succeeds, if it is detected 
that a terminal is in a screen locking state, l ig hting 
up a terminal  screen and u nlockin g  the terminal 
screen ,  extracting the processing i ndication informa­
tion from the voice instruction ,  a nd respondi ng to the 
voice i nstruction of the user according to the 
processing indication i nformation;  and 
after the voice verification succeeds, if i t  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 
i nstruction of the user according to the processing 
i ndication information. 

[0008] With reference to the first aspect, in  a third pos­
sible imp lementation manner of the first aspect, the meth­
od further i ncludes: 

if no wake-u p i ndication i nformation is obta ined by 
extracting , continu ing to wait for receiving a voice 
i nstruction of the user. 

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

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 
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 i nformation from the voice instruction ,  and re­
sponding to the voice instruction of the user according 
to the processing indication information i ncludes: 

removin g  the wake-up indication information from 
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the voice i nstruction ,  extracting the processi ng 
prompt i nformation in the voice instruction ,  and con­
verting the processing indication i nformation into a 
text; and 
identifying a meaning of the processing prompt in- 5 

formation according to the text, a nd maki ng a re­
sponse accordi ng to the obtained meaning .  

a second processing u nit, configured to  prompt 
reverification when the voice verification fails, and 
stop receiving a voice instructio n  of  the user if the 
number of times of verification exceeds a threshold 
but the verification still fai ls.  

[00 1 5] With reference to the second aspect, in a fifth 
possible implementation manner of the second aspect, 

[001 1 ]  According to a second aspect, an embodiment the first processing u nit includes: 
of the present i nvention provides a terminal voice control 1 0  

a pparatus, i ncludi ng :  

a receiving u nit, configu red to, w h e n  a voice instruc­

tion of a user is received ,  identify the voice i nstruc-
tion , a n d  extract wake-up indication i nformation from 15  

the voice i nstruction ;  
a first extracting unit, configured to  perform voice 
verification on the voice i nstruction if the wake-up 
indication i nform ation is obtained by extracting; a nd 
a first processing u n it, configured to, after the voice 
verificatio n  succeeds, extract processi ng i nd ication 
i nformation i ncluded in the voice i nstruction ,  and re­
spond to the voice i nstructio n  of the user accordi ng 
to the processing i nd ication i nformation.  

[001 2] With reference to the second aspect, i n  a first 
possible implementatio n  manner of the second aspect, 
the first processing u nit i ncludes: 

20 

25 

a first executing module, configu red to, after the 30 

voice verification succeeds, if it is detected that a 
terminal  is i n  a screen locki ng state, l ight u p  a termi-
nal  screen and u nlock the terminal  screen ,  extract 
the processing i ndication i nformation from the voice 
instruction, a n d  respond to the voice i nstructio n  of 35 

the user accord ing to the processing i nd ication in­
formation ;  a nd 
a second executing module,  configured to, after the 
voice verificatio n  succeeds, if it is detected that the 
terminal  is not i n  a screen  locking state, extract the 40 

processing ind ication i nformation from the voice in­
structio n ,  and respond to the voice i nstruction of the 
user accordi ng to the processing indication i nforma-
tion . 

[00 1 3] With reference to the second aspect, i n  a thi rd 
possible implementatio n  m an ne r  of the second aspect, 
the apparatus further i nclud es: 

45 

a second extracting u nit, configured to, if no wake- 50 

up i nd ication i nformation is obtained by extracting,  
continue to wait  for receiving a voice i nstruction of 
the user. 

[0014] With reference to the second aspect, in a fourth 55 

possible implementation m an ne r  of the second aspect, 
the apparatus i ncludes: 

3 

a converting module, configure d  to remove the 
wake-up i nd ication i nform atio n  from the voice i n­
struction ,  extract the processing prompt i nformation 
i n  the voice i nstruction ,  a nd convert the processing 
i ndication information i nto a text; and 
a respondi ng module, configured to identi fy a mean­
i ng of the processing prompt i nformation according 
to the text, and m ake a response accord ing to the 
obta ined m ean ing .  

[0016] Accord ing to  a third aspect, a n  embodiment of  
the present i nvention further provides a termina l ,  where 
the term ina l  i ncludes an audio monitoring u nit and a proc­
essor, where :  

the aud io  monitoring u nit is configured to  pick u p  a 
voice i nstruction issued by a user; a nd 
the processor is configured to, when the voice i n­
structio n  of the user is received , identify the voice 
i nstruction,  and extract wake-up indication i nforma­
tion from the voice i nstruction;  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 
i ndication information from the voice i nstruction ,  and 
respond to the voice i nstruction of the user according 
to the processing indication i nform ation .  

[0017] According to  the  terminal  voice control method 
in the embodiments of the present i nvention ,  a user may 
use o n e  voice instructio n  to control a term inal  to complete 
multiple tasks without requiring voice interaction for mul­
tiple times, which is sim ple to use, and has high security 
performance. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] To describe the technical solutions in the em­
bodiments of the present i nvention or in the prior art more 
clearly, the fol lowing briefly i ntroduces the accom panying 
drawings required for describ ing the embodiments or  the 
prior art. Apparently, the accompanying d rawings in the 
following description show som e  embodiments of the 
present i nvention,  a nd a person of ord inary skill in the art 
may stil l derive other drawings from these accompanying 
drawi ngs without creative efforts. 

F I G .  1 is a flowchart of a term i na l  voice control meth-
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od accord ing to a first embodiment of the present 
invention ;  
F IG .  2 i s  a flowchart o f  a terminal  voice control meth­
od according to a second embodiment of the present  
invention ;  
F IG .  3 i s  a flowchart o f  a terminal  voice control meth­
od according to a third embodiment of the present 
invention ;  
F IG .  4 i s  a schematic structural d iagram of a terminal 
voice control a pparatus accord ing to a fourth em­
bodiment of the present invention ;  
F IG .  5 is  a schematic structural d iagram of a terminal 
voice control apparatus according to a fifth embod­
iment of the present i nvention; 
FIG. 6 is a schematic structural d iagram of a terminal 
voice control a pparatus accordi ng to a sixth embod­
iment of the present i nvention; and 
F IG .  7 is  a schematic structural d iagram of  a terminal 
accordi ng to a seventh embodiment of the present  
invention .  

DESCRIPTION O F  EMBODIMENTS 

[00 1 9] The following clearly and completely describes 

[0025] S pecifical ly, performing the voice verification on 
the voice instruction is performing voiceprint recognition 
on a voice in  the voice i nstruction ,  so as to determine 
whether the user who issues the voice instruction is a 

5 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] I t  should be u nderstood that voicepri nt recog-

10  nition (Voice pri nt Recog nition) is also referred to as 
speaker recogn ition,  which refers to identifying , accord­
ing to a voice feature of a person, who speaks a segment 
of voice. Generally, voiceprint recogn ition includes two 

aspects: speaker identifying and speaker determi ning,  
15  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  i nvention is  speaker de-

20 termin ing,  that  is, whether a segment of voice is spoken 
by a preset specified person needs to be identified. 
[0027] S 1 03. After the voice verification succeeds, ex­
tract processing i ndication i nformation from the voice i n-

the technical solutions in the embodiments of the present  25 

struction ,  a nd respond to the voice i nstruction of the user 
accord ing to the processing indication i nformation .  
[0028] S pecifical ly, after the voice verification suc-invention with reference to the accompa nying drawings 

in  the embodiments of the present i nvention. Apparently, 
the described embodiments are a part rather than a ll of 
the embodiments of the present i nvention .  Al l  other em­
bodiments obtained by persons of ordinary skill in the art 30 

based on the embodiments of the present i nvention with­
out creative efforts shall fal l  within the protection scope 
of the present i nvention .  
[0020] Refer t o  F IG .  1 ,  which is a flowchart ofa terminal 
voice control method according to a first embodiment of 35 

the present i nvention .  A terminal  described in this em­
bodiment of the present invention includes an electronic 
device such as a mobile phone, a P DA, or a tablet com­
puter. The method specifical ly includes: 
[0021 ]  S 1 0 1 .  When a voice i nstruction of a user is re- 40 

ceived , identify the voice instruction ,  and extract wake­
u p  indication information from the voice instruction .  
[0022] S pecifically, the voice instruction o f  the user in­
cludes the wake-up ind ication information and process-
ing indication i nformation ,  where the wake-up i nd ication 45 

i nformation is used to wake u p  a terminal that is in a 
screen locking state, a nd the processing indication infor­
m ation is used to instruct the termina l  to execute a spe-
cific action .  
[0023] Identifying the voice instruction o f  the user is 50 

detecting whether the voice instruction of the user in­
cludes a presetwake-upword, for exam ple, a word preset 
by the user, such as hi or hello, so as to extract the wake-
up indication information included in the voice instruction 
of the user. 55 

[0024] S 1 02. Perform voice verification o n  the voice 
instruction if the wake-up indication i nformation is ob­
tai ned by extracting. 

4 

ceeds, the wake-up indication information is removed 
from the voice i nstruction ;  the processing prompt infor­
mation in  the voice i nstruction is extracted,  a nd 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 response is made 
according to the obta ined meaning.  
[0029] According to the terminal voice control method 
provided in this embodiment of the present invention ,  a 
user may use one voice i nstruction to control a terminal 
to complete multiple tasks without requiring voice inter­
action for multiple times, which is sim ple to use. 
[0030] Refer to F I G .  2, which is a flowchart of a terminal 
voice control m ethod according to a second embodiment 
of the present invention. A termina l  described i n  this em-
bodiment of the present i nvention i ncludes an electron ic 
device such as a mobile phone, a PDA, or a tablet com­
puter. The method specifically i ncludes: 
[0031 ]  S20 1 . When a voice instruction of a user is re­
ceived, identify the voice instruction.  
[0032] S pecifical ly, identifying the voice i nstruction of 
the user is detecting whether the voice instruction of the 
user includes a preset wake-up word, for example, 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 ind ication information is obta ined 
by extracting.  
[0034] S pecifical ly, performing the voice verification on 
the voice instruction is performing voiceprint recognition 
on a voice in  the voice i nstruction ,  so as to determine 
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whether the user who issues the voice i nstruction is a 
preset user, so that only a user who passes the verifica­
tion can use the terminal ,  a nd further perform a voice 
operation on the terminal ,  thereby improving security per­
formance of the term inal . 
[0035] S203. After the voice verification succeeds, if i t  
is detected that the terminal is in  a screen locking state, 
l ight u p  a terminal screen and u nlock the terminal screen ,  
extract processing indication information from the voice 
instruction ,  and respond to the voice instruction of the 
user according to the processing i ndication information .  
[0036] S204. After the voice verification succeeds, if i t  
is detected that the terminal is not in  a screen locki ng 
state, extract the processing indication i nformation from 
the voice i nstruction ,  a nd respond to the voice instruction 
of the user according to the processing indication infor­
mation. 
[0037] Specifically, if it is detected that the terminal is 
in  a screen locking state, the term i na l  that is i n  a screen 
locking state needs to be woken u p  first according to the 
wake-up  indication information in the voice i nstruction ,  
and then a nother step is  performed. If the terminal is not 
in  a screen locking state, the step of lighting up the ter-

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 term inal,  and further perform a voice 
operation on the terminal ,  thereby improving security per-

5 forma nce of the terminal.  
[0045] S303. If no wake-up i ndication information is 
obtained by extracting,  continue to wait for receiving a 
voice instruction of the user. 
[0046] S pecifical ly, if no wake-up i ndication informa-

10 tion is obtained by extracting , the terminal does not per­
form a ny processing ,  and continues to wait for receiving 
a voice instruction of the user. 
[0047] S304. After the voice verification succeeds, ex­
tract processing i ndication i nformation from the voice i n-

15  struction, and respond to the voice instruction of the user 
according to the processing indication i nformation .  
[0048] S pecifical ly, after the voice verification suc­
ceeds, the wake-up indication information is removed 
from the voice i nstruction ;  the processing prompt infor-

20 mation in the voice instruction is extracted , a nd the 
processing i ndication i nformation is converted i nto a text; 
and a meani ng of the processing prompt information is 
identified according to the text, and a response is made 

m i na l  screen or u n locking the terminal screen does not 
need to be performed, a nd a next step is directly per- 25 

formed .  

according t o  the obtained meaning.  
[0049] S305.  Prompt reverification if  the voice verifica­
tion fails, and stop receiving a voice instruction of the 

[0038] According to the terminal voice control method 
provided in this embodiment of the present i nvention ,  a 
user may use one voice instruction to control a terminal 
to complete multiple tasks without requiring voice inter- 30 

action for m ultiple times, which is sim ple to use. 
[0039] Refer to F I G .  3, which is a flowchart ofa terminal 
voice control method according to a third embodiment of 
the present i nvention .  A terminal described in this em-
bodiment of the present invention includes an electronic 35 

device such as a mobile phone, a P DA, or a tablet com­
puter. The method specifically includes: 
[0040] S30 1 . When a voice i nstruction of a user is re­
ceived, identify the voice instruction ,  and extract wake-
u p  indication information from the voice instruction. 40 

[0041]  Specifically, the voice instruction of the user in­
cludes the wake-up indication information a nd process-
ing indication i nformation ,  where the wake-up i ndication 
information is used to wake up a terminal that is in  a 
screen locking state, and the processing indication infor- 45 

mation is used to instruct the terminal to execute a spe­
cific action. 

user if the n umber of times of verification exceeds a 
threshold but the verification still fails. 
[0050] S pecifical ly, if the numberoftimes ofverification 
exceeds the preset threshold 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 to the terminal voice control method 
provided in this embodiment of the present invention ,  a 
user may use one voice i nstruction to control a terminal 
to com plete multiple tasks without requ iring voice inter­
action for multiple times, which is simple to use, a nd has 
high security performa nce. 
[0052] Refer to F I G .  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 i n  this embodiment of the present inven­
tion includes an electronic device such as a mobile 
phone, a P DA,  or a tablet com puter. The a pparatus 1 
specifica l ly i ncludes a receiving unit  1 0, a first extracting 
unit 20, a nd a first processing u nit 30. 
[0053] The receiving unit  1 0  is configu red to, when a 
voice instruction of a user is received , identify the voice 

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

50 instruction, and extract wake-up indication information 
from the voice instruction .  

[0044] Specifically, performing the voice verification on 
the voice instruction is performing voice print recognition 
on a voice in the voice instruction ,  so as to determ i ne 

[0054] S pecifical ly, the voice i nstruction of the user i n­
cludes the wake-up indication i nformation and process­
ing indication information , where the wake-up indication 

55 information is used to wake up a terminal  that is in  a 
screen locking state, and the processing i ndication infor­
mation is used to instruct the terminal to execute a spe-
cific action. 

5 
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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 hel lo, so as to extract the 
wake-up indication information included in  the voice in­
struction of the user. 
[0056] The first extracti ng u nit 20 is configured to per­
form voice verification on the voice instruction if the wake­
u p  indication information is obtained by extracting.  
[0057] S pecifically, performing the voice verification on 
the voice instruction is performi ng voiceprint recognition 
on a voice in the voice instruction ,  so as to determ i ne 
whether the user who issues the voice i nstruction is a 
preset user, so that only a user who passes the verifica­
tion can use the terminal ,  a nd further perform a voice 
operation on the terminal ,  thereby improving security per­
forma n ce of the term inal . 
[0058] The first processing u nit 30 is configured to, af­
ter the voice verification succeeds, extract processi ng 
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 u nit 30 inc ludes a convert­
ing mod u le 31 and a responding module 32. 
[0060] The converting mod u le 3 1  is configured to re­
move the wake-up i nd ication information from the voice 
instruction ,  extract the processing prompt i nformation in  
the voice i nstruction ,  and convert the processing indica­
tion information into a text. 
[0061 ] The responding modu le 32 is configured to 
identify a meaning of the processing prom pt i nformation 
according to the text, and make a response according to 
the obtained meaning. 
[0062] S pecifical ly,  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 i nformation 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 i nvention,  a 
user may use one voice instruction to control a terminal  
to complete multiple tasks without requiri ng voice inter­
action for m ultiple times, which is sim ple to use. 
[0064] Refer to F IG.  5 ,  which is a schematic structural 
d iagram of a terminal  voice control a p paratus according 
to a fifth embodiment of the present i nvention .  A terminal  
described in  this embodiment of the present invention 
includes an e lectronic device such as a m obi le phone, a 
P DA,  or a tablet computer. The apparatus 2 is a n  opti­
mization of the apparatus 1 in F IG .  4. A first processi ng 
un it 30 of the apparatus 2 inc ludes a first executing mod­
u le 33 and a second executing module 34. 
[0065] The first executing modu le 33 is configured to, 
after voice verification succeeds, if it is detected that the 
terminal  is in a screen locking state, l ight up a terminal  

screen a nd u n lock the terminal  screen ,  extract process­
ing indication information from the voice i nstruction ,  and 
respond to the voice instruction of  the user according to 
the processing i nd ication information. 

5 [0066] The second executing module 34 is configured 
to, after the voice verification succeeds, i f  i t  is detected 
that the terminal  is not in a screen locking state, extract 
the processing i nd ication i nformation from the voice i n­
struction ,  and respond to the voice i nstruction of the user 

10 according to the processing indication i nformation .  
[0067] S pecifical ly,  i f  i t  i s  detected that the terminal  is 
in a screen locking state, the step of l ighting u p  the ter­
minal  screen and un locking the terminal  screen needs 
to be performed; if the termi nal  is not in a screen locking 

15 state, the step of l ighting up the terminal  screen and u n­
locking the termina l  screen does not need to be per­
formed. 
[0068] I n  addition ,  performing voice verification o n  the 
voice i nstruction is using a voiceprint recogn ition method 

20 to verify whether the user who issues the voice i nstruction 
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 

25 user may use one voice i nstruction to control a terminal  
to complete multiple tasks without requiring voice inter­
action for multiple times, which is sim ple to use. 
[0070] Refer to F IG.  6, which is a schematic structural 
diagram of a terminal  voice control apparatus according 

30 to a sixth embodiment of the present invention. A terminal  
described i n  this embodiment of the present invention 
incl udes an electronic device such as a mobile phone, a 
P DA,  or a tablet computer. The a pparatus 3 is a n  o pti­
mization of the a pparatus 1 in F IG .  4. The apparatus 3 

35 further i ncludes a second extracting u nit 40 and a second 
processing un it 50. 
[0071 ]  The second extracting u nit 40 is configured to, 
if no wake-up indication information is obtained by ex­
tracting,  continue to wait for receiving a voice i nstruction 

40 of a user. 
[0072] The second processing u nit 50 is configured to 
prompt reverification when voice verification fai ls, and 
stop receiving a voice i nstruction of  the user i f  the number 
of times of verification exceeds a threshold but the veri-

45 fication stil l  fails. 
[0073] S pecifical ly,  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 

50 manual ly,  thereby ensuring security of using the termina l .  
[0074] According to the terminal  voice control method 
provided in this embodiment of the present invention ,  a 
user may use one voice i nstruction to control a terminal  
to complete multiple tasks without requiring voice inter-

55 action for multiple times, which is simple to use, and has 
high security performa nce. 

6 

[0075] Refer to F IG.  7 ,  which is a schematic structural 
diagram of a terminal  according to a seventh embodiment 
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of the present  invention. The terminal  described in  this 
embodiment of the present i nvention i ncludes an elec­
tron ic device such as a mobile phone, a PDA, or a tablet 
computer. The terminal 4 specifical ly  i ncludes an audio 
monitoring u nit 6 0  and a processor 70 .  
[0076] The audio monitoring un it 6 0  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 user is received, identify the voice 
instruction and extract wake-up indication i nformation 
from the voice instruction ;  perform voice verification on 
the voice instruction if the wake-up indication i nformation 
is obtained by extracting;  and after the voice verification 
succeeds, extract processing indication i nformation from 
the voice i nstruction ,  a nd respond to the voice instruction 
of the user according to the processing indication infor­
mation. 
[0078] S pecifical ly ,  identifying the voice instructio n  of 
the user is detecting whether the voice instruction of the 

program product. Moreover, various aspects or possible 
implementations of various aspects of the present inven­
tion may take a form of com puter program product, where 
the computer program product refers to computer read-

5 able program code stored i n  a com puter readable medi­
um.  
[0085] A computer readable medium m ay be a com­
puter readable signal medium or computer readable stor­
age medium.  The computer readable storage medium 

10  i ncludes but not l imited to electronic, magnetic, optica l ,  
electromagnetic, infrared,  or semi-conductive system,  
device, or  a pparatus, or  any suitable combination there­
of, for example,  a random access memory ( RAM),  a read 
only memory (ROM) ,  a n  erasable programmable read 

15  only memory (EPROM or F LASH) ,  an optical fiber, a com­
pact d isc read only memory (CD-ROM) .  
[0086] A processor in a computer reads com puter 
readable program code stored in the computer readable 
medium,  so that a specific function and action in each 

user i ncludes a preset wake-up word, for example,  a word 20 step or in a combination of steps in the flowcharts may 
such as h i  or hel lo 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 o n  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 verification can use the 
terminal ,  and further perform a voice operation on the 

be executed by the processor; generates an a pparatus 
for implementing a specific function and action in each 
block or in a combination of b locks in the block diagrams. 
[0087] Computer readable program code may be a l l  

25 executed on a user computer alone, or a part thereof may 
be executed on a user com puter 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 com puter, or may be a l l  executed on a remote com-

terminal ,  thereby improving security performance of the 30 puter or server. I t  should also be noted that, in some 
terminal .  a l ternative implementation solutions, each step in  the 

flowcharts or specific functions in each block in the block 
diag rams may not occur in the i l lustrated order. For ex­
am pie, two consecutive steps i n  the i l lustration which are 

[0080] After the voice verification succeeds, the wake­
u p  indication i nformation is removed from the voice in­
struction ;  the processing prompt information in  the voice 
instruction is extracted , and the processing i ndication in­
formation is converted i nto a text; and a meaning of the 
processing prompt i nformation is identified according  to 
the text, a nd a response is made according to the ob-

35 dependent on an involved function,  or two blocks m ay in 
fact be executed substa ntial ly  simu ltaneously, or these 
blocks may sometimes be executed in  a reverse order. 
[0088] It is a pparent that persons ski lled in the art can 

tained meaning.  make various modifications and variations to the present 
[0081]  Defin itely, in an exem plary implementation 40 i nvention without departing from the spirit and scope of 
manner of this embodiment of the present invention ,  the the present invention .  The present invention is intended 
audio monitoring un it 60 may be a microphone. 
[0082] According to the terminal  voice control method 
provided in this embodiment of the present i nvention ,  a 
user may use one voice instruction to control a terminal  45 

to complete multiple tasks without requiri ng voice inter-

to cover these modifications and variations provided that 
they fal l  within  the scope of protection defined by the 
following claims or their equivalent technologies. 

action for m u lt iple times, which is simple to use, and has Claims 

high security performance. 
[0083] I t  should be u nderstood that the first extracti ng 1 .  A terminal  voice control method , comprising :  
un it and the second extracting u nit, the first processing 50 

un it and the second processing u nit, and the first execut- when a voice instruction of a user is received, 
ing module and the second executing module do not im­
ply a sequence relationship or quantity u nit, but are in­
tended to distinguish d ifferent  modules or u nits. 
[0084] Persons of ordinary skil l  in the art may u nder- 55 

stand that, various aspects or possible im plementations 
of various aspects of the present invention may be spe­
cifical ly  implemented in  a system,  method, or computer 

7 

identifying the voice instruction ,  and extracting 
wake-up indication information from the voice 
instruction ;  
performing voice verification on the voice i n­
struction if the wake-up indication i nformation is 
obtained by extracting ;  and 
extracting ,  after the voice verification succeeds, 
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processing indication information from the voice 
instruction ,  and responding to the voice instruc­
tion of the user accord ing to the processing in­
d ication i nformation. 

2. The method according to cla im 1 ,  where in  the ex­
tracting,  after the voice verification succeeds, 
processing indication information from the voice in­
structio n ,  and responding to the voice i nstruction of 

5 

the user according to the processing i nd ication in- 10  

formation comprises: 

after the voice verification succeeds, if it is de-

1 4  

a receiving u nit, configured to, when a voice i n­
struction of a user is received ,  identify the voice 
instruction ,  and extract wake-up i n dication infor­
mation from the voice instruction;  
a first extracting u nit, configured to perform voice 
verification on the voice instruction if the wake­
up indication information is obtained by e xtract­
ing ;  and 
a first processing u nit, configu red to, after the 
voice verification succeeds, extract processing 
ind ication i nformation from the voice instruction,  
and  respond to the voice instructio n  of the user 
according to the processing indication informa-

tected that a terminal  is in a screen  locking state, t io n .  
lighting u p  a terminal screen a nd u nlocking the 15  

term inal screen ,  e xtracting the processing indi- 7. The apparatus accord i ng to claim 6, wherein the first 
cation i nformation from the voice i nstruction ,  
a n d  responding t o  the voice instruction o f  the 

processing u nit comprises: 

user according to the processing i nd ication in­
formation;  and 
after the voice verification succeeds, if i t  is de­
tected that the terminal  is not in  a screen locki ng 
state, extractin g  the processing ind ication infor­
mation from the voice instruction ,  and respond-

20 

ing to the voice i nstruction of the user according 25 

to the processing i nd ication information.  

3. The method according to claim 1 ,  further comprising : 

if no wake-up i ndication i nformation is obtained 30 

by extracting ,  continu ing to wait for receivin g  a 
voice instruction of the user. 

4. The method according to claim 1 ,  further comprising : 

a first executing module, configured to, after the 
voice verification succeeds, if it is detected that 
a terminal  is in  a screen locking state, l ight up a 
terminal screen and u nlock the term inal screen ,  
e xtract the processing i nd ication information 
from the voice instruction ,  and respond to the 
voice instruction of the user accord ing  to the 
processing indication i nformation ;  and 
a second executing module ,  configured to, after 
the voice verification succeeds, if it is detected 
that the term inal is not in a screen locking state, 
e xtract the processing i nd ication information 
from the voice instruction ,  and respond to the 
voice instruction of the user accord ing  to the 
processing indication i nformation.  

35 8. The apparatus according to claim 6 ,  further  compris-
prompting reverification if the voice verificatio n  i ng :  
fails, and stopping receiving a voice instructio n  
o f  the user i f  the n umber o f  times o f  verificatio n  
exceeds a threshold b u t  the verification still fails. 

5. The method according to cla im 1 ,  where in  the ex-
tracting , after the voice verification succeeds, 

40 

a second extracting u nit, configured to, if no 
wake-up i ndication information is obtained by 
e xtracting ,  continue to wait for receiving a voice 
instruction of the user. 

processing indication information from the voice in- 9. The apparatus according to claim 6 ,  com prising : 
structio n ,  and responding to the voice i nstruction of 
the user according to the processing i nd ication in- 45 a second processing u nit, configured to prompt 
formation comprises: 

extracting the processing prom pt information in  
the voice instruction after the wake-up i nd icatio n  
information i s  removed from the voice instruc- 50 

reverification when the voice verification fails, 
and stop receiving a voice instruction of the user 
if the n umber of times of verification exceeds a 
threshold but the verification still fails. 

tion ,  and converti ng the processing i nd icatio n  10 .  T h e  apparatus accord i ng t o  claim 6 ,  wherein t h e  first 
information i nto a text; and processing u nit comprises: 
identifying a meaning of the processing prompt 
information according to the text, and making a a converting module,  configured to extract the 
response according to the obtained meaning.  55 processing prompt information in the voice i n­

struction after the wake-up indication informa-
6. A term i nal  voice control apparatus,  com prising: 

8 

tion is removed from the voice instruction,  and 
convert the processing indication information i n-
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to a text; and 
a responding mod u le ,  configured to identify a 
meaning of the processing p rompt i nformation 
according to the text, and m ake a response ac­
cording to the obtained meaning.  

1 1 .  A terminal ,  com prising an audio monitoring u nit and 
a p rocessor, wherein :  

5 

the audio monitoring un it is configured to pick 10  

up a voice instruction issued by a user; and 
the p rocessor is configure d  to, when the voice 
instruction of the user is received , identify the 
voice instruction ,  and extract wake-up i nd ication 
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 p rocessing i nd ication i nformation 
from the voice instruction,  and respond to the 20 

voice i nstruction of the user according to the 
p rocessing i nd ication information .  

25 

30 

35 

40 

45 

50 

55 
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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 voice instruction 

,, 
/ S 1 02 

Perform voice velification on the voice instruction if the wake-up indication information is obtained by extracting 

,, 
/ S 1 03 

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

( __ End _) 

FIG. 1 
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Start 

S201 

When a voice instruction of a user is received, 
identify the voice instruction 

S202 

Perform voice verification on the voice 
instruction if wake-up indication information is 

obtained by extracting 

After the voice verification succeeds, if it 
is detected that a terminal is in a screen 
locking state, light up a terminal screen 
and unlock the terminal screen, extract 

processing indication information included 
in the voice instruction, and respond to the 
voice instruction of the user according to 

the processing indication information 

S204 

After the voice verification succeeds, if it is 
detected that the terminal is not in a screen 

locking state, extract the pro�essing 
indication information included m the voice 

instruction, and respond to t�e voice 
instruction of the user accordmg to the 

processing indication information 

End 

FIG. 2 

11 
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Start 
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/
S301 

When � vo�ce inst1:1ction of a user is received, identify 
the :'01ce ms!ruc�10n, and extract wake-up indication 

mformat10n mcluded in the voice instruction 

/
S302 

' , . , /
S303 

Perform voice verification on the voice 
jnstruction if the wake-up indication 
mformation is obtained by extracting 

If no wake-up indication information 
is obtained by extracting, continue 

to wait for receiving a voice 
instruction of the user 

/
S304 

, , 
After the voice verification 

. �uc�eed_s, extract processing 
md1cat10n mformation included in 
the voice instruction, and respond 
to the voice instruction of the user 

ac�or�in& to �he processing 
md1cahon mformation 

End 

. , /
S305 

Prompt reverification if the voice 
veri�icatjon fail�, and stop receiving 
a v01ce mstruct10n of the user if the 

number of times of verification 
exceeds a threshold but the 

verification still fails 

FIG. 3 

1 2  
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Title: 

Abstract: 

.��N ·1 04575504 A 
M ETHOD FOR PERSONALIZED TELEVIS ION VO ICE WAKE-UP BY 
VO ICEPRINT AND VO ICE IDENTIF ICATION 
*m���msm�filfi� tt���ms�M��� 

The invention d iscloses a method for personal ized televis ion voice wake-up by voiceprint 
and voice identification, particu larly a method for perform ing identity confirmation on a 
television user through voiceprint identification and contro l l ing a television to perform 
personal ized voice wake-up through confirmed identity and a voice identification result of 
user voice, and relates to voiceprint identification and voice identification technologies. A 
com position system comprises a voice control system ( 1  ) ,  an information storage unit (2) 
and a television main contro l ler (3) which are connected through electric signals. The 
method has the characteristics of short train ing time, very high voiceprint and voice 
identification speed and high identification rate. Voiceprint and voice identificat ion can be 
fin ished by only offl ine train ing and test ing, identification results do not need to be sent to a 
cloud server, use is convenient, and the safety of fam i ly information is guaranteed. The 
method also can be appl ied to user-personal ized automatic voice channel change of the 
television, can be transplanted to a common high-speed DSP (dig ital signal processor) or 
ch ip for operation, and can be widely appl ied to the related fields of smart homes. 

Abstract: 

*��*m���msm�filfi� tt���ms� 
M���. A�ffi-#�tt��m�filfi��m� 
mmP ��fil��. #�tt����fil��mPm 
s�msm��**�� ��mfilfi� tt��ms 
�M. W&��m��msm�tt*· *���� * �JtiQ,1§i-as1:2r'1u * �Jc( 1 ) , 11§ ,�,1'¥1i1 • 5G(2)5¥□ � 
filffl±1:2r'1U�(3) lJ- �11§%�AJ!t1gii� .  *��A 

The present invention uses a voiceprint and voice 
recognition personal ize Television Voice wake 
method, specifica l ly refers to a voiceprint 
identification performed by the TV using the user's 
identification, and identification by the user's voice 
and speech recogn ition resu lts to control the TV 
voice wake personal ize involving voiceprint 
recognition and speech recognition technology. 

file :///C:/pdf/N048471 090US04/MTCN1 04575504.htm 1 /1 8  
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� i)I I  f*at i'§J fil , F1 �50¥□ i-asi9'JJU J!&i�1�·� , H iR 
JIU$ r,3J s{]t� ,8 0 F�5f□i-asi9'JJU:l:)]1x mi�  �iJll f*l□ 
m��m��. �m�*���m�B, �m�� 
_§_�fil7*�m��*� tto �mmmr��m� 
mP� tt���ms�� .  ��m�3ffi��m� 
DSPr,3JJ!�fEJ.ff��J=, _r�ff , ��;�i@ffl r��� 
*,@ ;t§ �@i ±i 0 

Claims: 

1 .-#*fflJB��msm�filff� tt���ms� 
M���. � tt*fflJB�m��msm�*�' � 
mP ��filfilff�m , ��� tt ���ms�M, 
�t�titar,  '§1§�□r :W#I= 

A �ti: 1t 18 -�Jiffl 

Patent Order MT 

Constitute a system of the present invention 
includes a voice control system (1 ) ,  an information 
storage un it (2) and TV host contro l ler (3) 
connected to the electrica l com ponents. The 
present invention has the train ing t ime is short, 
voiceprint and voice recogn ition speed very 
quickly, and recogn ition rate characteristics. 
Voiceprint and voice recognition are j ust off-l ine 
train ing and testing can be completed without the 
need to send to the cloud server, easy to use and 
ensure the safety of fam i ly information . Users can 
also be used in televisions personal ized 
automated voice for Taiwan , and can be ported to 
run on general-purpose h igh-speed processor or 
DSP ch ips, widely used in smart home related 
fields. 

1 .  One kind of speech recognition using the 
voiceprint and personal ize the TV voice wake 
method, by using the voiceprint recogn ition and 
speech recognition systems,  to mon itor the user's 
identity, personal ized television voice awakened , 
characterized by com prising the steps of: 

*fflJB�iRJJU*fJE�iLffl? B{]JB�tl� , *ffli-as A Personal ized Information Reg ister 
iRJJU * fJE iRJJU ffi m P � % � s{] � fitY1m 18 -�, ; 
B.  18 ,�,1¥1i1 

�ffl?JB�ffi���%�����mm�filff�� 
:#1¥1i1¥U � fitfl18 -�,1¥1i{i. ]G; 

mP� m���m�ms*�•5G*ffi����� 
P��i iAJ , ep m itHAs F1 �iRJJU 5¥□ i-asiRJJU * fJtx-f P��i 
��F��msm��*M� �mm�1'¥�•5G� 
Wffiffl? �� tt�m�, ����n*��* � � 
tJH� ¥Um P � % � s{] � fitY1m 0 

2.����*1m��*fflF1��msm�filff� tt 
���m s�M���. ��filar, m�:W• 
A, :W.B , amP�m-� �����. �m� 
m�1t:W#JC, epm����tl:1ti-as�fJlliB{]P� 
�i ; 

�mP����m�%���a��. �ttmffi� 
/,� iJ=:. Tilf5<A �* /,� R=l ' AM+· J I/ J� § ,' ' nu vc+ J� § ---t;; i'cl,c 1T& OJA< , RI 1Tm ?  I 1':t: n ... 1 a ,�A£1J;J , A'J 1 a ,�,1=f fl,B 
•5G�����mm�filff�ffi , ���mfilffF 
��ffi, �mifilffJB��re�msm� o 

file :///C:/pdf/N048471 090US04/MTCN1 04575504,htm 

Using the voiceprint identification system to 
establ ish the user's voiceprint model ,  using voice 
recognition system identifies the user's favorite 
te levision channel information; 

B .  Information storage 

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

C .  Voice Wake U p  

Users only need to te l l  the television voice 
col lecting unit pre-set wake-up word , you can 
wake up the words of the voiceprint and voice 
recognition resu lts from the television tune 
information storage un it based on the voice 
recognition and speech recognition systems the 
user's personal ized information, auto-complete 
turn on the TV and automatica l ly switch to the 
user's favorite TV channels. 

2 .  Voiceprint as cla imed in using voice recogn ition 
and speech personal ized TV Wake method 
accord ing to claim 1 ,  characterized in that said 
step A, step B, the user for the first When once the 

2/1 8 

Petitioner Exhibit 1004, Page 900 of 1518




