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[0035] Ho]2 ofA|~HE FEfo|AE tjulo]2(104)(dZAd], 725 Ake] T2 oA=HE, 33 A9 & &5
Zb= 2nEE ) FE B UlAadE HAFE, HER FFE, Hojx AWME fulo]s ) Butd tule]s EE A
ZFU Al=EHE ere 94¥ dule 1*(132)(0417%11 o] A2 E) 9 o] 9 tnfo](134)(oAAd, skt
ool AMAE, & oA, Holx oA ~HE FElo]AdE tiulo]A(104) (o7

|2|E, T2 Al T2 %% 2% Bolz AWE tuel s, mukel Hplel 2 i 3
) Az defolals d B3 Hukel o] BAVsE ASYHL. FeoldE

AHE S4ES TPt Hols oAARE FeleldE thulel 21049 4L golab
2E (Y, Bels AU thlel s MY )& TR Ak,

[0036] HE FAENA, Holx oAAHE F2po|JQE Tiufoe] ~(104)+ 3t o]l AlZAA <l FAIRE(152)
(g, LED FE)S =Z3ett. AlAAQ1 ZAAEZ (XA, LED FE)E Ze HolA oAARE Sgo|dE
tufo]2o] A o=, wrgo] o] "LED Design Language for Visual Affordance of Voice User Interfaces"
o2 2016 59 13YxE FHHJAA, T HAAZE B HAAC &l o3 EIH+= W= EY A
62/336,566%.2] = 4ac] oJAlHT}.

[0037] 7HAY tupo]~(106) R Holx oAAHE SEo]dE Hubo] A (104)= Holi oJAJARE RE i
gholBnefe](136) 9] ZH7te] QIARAES L. Hojx oAIAHE Eg/ele]H e (136)«= thddt tinlo]
25, A" Hrke]2(106), Holx oAAHE JEto]dE tupe]2(104))0] AA Holi oJAAFE
7 TEshe Ea/delByEloltt. Holi oAARE Y52 Hule]A-54 SAS(dX, Hojk ofA]
2HES F3 fule|A-54 5SS Aojstr] Ad Ad)= 3] s|&stdM v dutolagel 2A
Aot By FFHENA, Holx 01/‘1wE_E EE Ee golBHe](136)= dutelasd 2A Fdsrv
E= fAbet L FAR gtolB el 253 G ynlolage x3d 4 o,

RE/glo] B2 (136)& tlnfo] 2o

[0038] B FASClA, tnto]so] BFglell ofEste], Holx ofAAHE
i Hutolzel g (A, Feojl

AR olEdAleldel, Hutols 2 AlxFel] EIHAY, =
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

S550dl 10-2307976

o}
2y FHE A, AaE Tnfe]2(106)2] Kol AAIAHE BE/Fo|H ] (136-1)F Holx oA~
=& T3] Y8l A7) BE(146) 7 A%

[0040] 2 FEHEANA, 2" fufe]2~(106)2] Heoli AAXHE HE/go]lH g (136-1)v Al EAl
S AsAY T 287 god AAEd ZARE(142)d 9SS = 5 .

[0041] B3 FHAEAA, Hol2 oALHE FeboldE tnto]=(104)9] Belx ofAXHE WE/eolneje)
(136-2)% AZ49l BAAE150)S AolsAn Bt a8 gom A2 BAGER 98E & 5

[0042] 702=¥] T]u}o]2~(106) L Holx oA AHE o]

2
m

Hupo]l 2 (104)+= st ool 4l UESAAS

(112)(0117dtH 274 99 HEYIE, 9 vEAIE, d8HDS T3 AW A= (114)0] SA7bssA AE
YHET, Holx OM HE E%/E?O]HEMU%)”, 20% 998 tube]~(108/132)e 93 I (pick up) ¥
(g, AAHE) 7 489S A=Ad, F)skaL, (Aid, =S AEs] ) 7 dEs ==
A3 sk, *Li“"}})% TF Y48 == Ei*ﬂ/‘d% TF 49 JIFYEES AW (114)o] Fgr. A (114)+=
TRAEE R AY e 19 39S FAlEta, FAE T dES Z2AASHY, 7 el oie g4
3 SHS AAen. HAAs SR VT v 5% FIEr] 9% " fule]~(106) T Holx oA
2BE ZEo|dE tufo]~(104)0] ol FRl=, AR, EE WHE T ANSE EE dEdol 1e‘ T
Ak, A (114 $ES Ma" yulo]2(106) EiE Holx oA AHE Felo]dE tjulo]2(104)0] A3}
W oy|A, ZElx Ee JR7F EEEHu(AAY, 29 &8 gule]A(110/130)E T8 FEH ) 1?4 /e
£ 75l 9. ZTRAAEY dREA, A (11 Sl e Fux = AW, T o i Bx
£S5 FE5GEE sl ol e FHlx e AW AAE(1389)F B4 4 k. @2 FHEA, FHx e
AE A2E(138)2, o7d, AN OM%, dolglwlo] =5, AMEAFe] AR Add FER(A, AL,
23 F2E, o), fAlEE, 9 mto] 2EHWY AMuAES XFett. HE FAENA, Holx oA
2BE ZEpoldE tjulo] 2 (104) B 7H*FJ tupe] 2~ (106)= A= TAAY e Aesed 4 k. 1e
i3 PRk ol Kol o AlAHE FEto|AE tupo] 2~ (104) (X, F AR

St B2 e g5z "ﬂ ®
= 2)9 CdAHA s2ELS, Wgel wWAo] "LED Design Language for Visual Affordance of Voice User
Interfaces"©. & 2016\d 5¢¥ ISQQX}Eé =949 "= &9 Al 62/336,566%, el WA o] "Voice-Controlled
Closed Caption Display"2® 2016\ 5¢9 13¥x= Z9® = 7F=d Al 62/336,569%, 2 2ol Aol
"Media Transfer among Media Output Devices"O.Z 20161 59€ 13¥x2 99 v]= 71&Y A 62/336,565%
of Awyo] glon, oF 7EUE BEFT I8 WA E HAA A&l o) xger).

EL

(0043] B% FAFAA, me]2 ol A2HE RE/ehoHele(130)E 26e A4 tluko]~(108/132)9] <l5) A
AY FE AYE AT, M TRAYE QAL ZzAgol A9 Qi) TF 99 wt 19 dmgs
AR 1e] FA8G. AW1)E TF g8 = A% $He AR,

ZAsk] g Ess AEskaL, A
il

e NEE yuko]lA(106) HE= Holi oAIARIE FEholdE tnfo] A (104)

[0044] 7 Qo] AE Tuke] 2(106) Hi= Mol ofAXHIE FeholdE tluke] 2(104)7} 715E
7l 9% ANEs FFBTL AN 1147 2R, AN (11D)E SHew, Jl=E Tule]2(106) Eir Hols
SASEE Eeoldls el (007h 2 s E $YSES Ak FPE EE oSl S,
e tubelzd] 54 S glom, Hols o ALHEMA 1eF JEES AUSY] AT $HL HolZ o
ANARE B Aol el (1300 e EE A8 959 mE EE olsez AAg duelA(106) Ei
ZepolE (1009 £3E 5 AUk,

-

[0045] B FRASAA, AW (114)=, 77 98 Z2AA 455 Fdstar 7 d8959 U sHss 2
Aohz Holx TRAY $(148)& ERFe7L 1ol AEHHr.

[0046] BE FHENA, MB(114)E TLE2Y7He3 Holx oA ARE glo]B 8] (150)5 ¥33tt). o=
G7bsd Hola oA AHE gho]H e g (150) (X, Holx oJAI~’E go]lHa#(136)¢ sdg A, Ee
a9 gHolE)E MEE SAE % 7T EE QUoEES T F Jom, Holx oA AHE 2ho]H
£ Tufo] 2z RIFSAV BEE Hol~ oA AHE go]lHH P (136)F PUlolEsHy] A3 theEdd F Ut

[0047] = 2= 22 FdEo e UEYT F7(100)9 A2 Holx oJAIAHE Fglo|dE tjnjfo]x
(104) H=+ =" tulo] 2(106)E CAIgE &5 tholojasloltt,  Hol2~ ofAAHE ZZo|JE Ttjujo] X~
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

S5S0dl 10-2307976

(one) dSe, Y &, AT B, B8 D, A28 DR, 2 2@, 2 40 T
2 #), melx AWE Tuela(dAd, T A 17 &), DeAuld, 4% ah, 71228 eube] (el A,
o el 2EAAE), vtiel AESlY Twels, A48 AAZ, AN 0 cujel s, A AAY.

R lof2l UG culolss TPAR ool ABHAL Ytk Molx NAHE FeholdE Tufel s
Q1) (A, 7 Ao 7 F, 7 oANAHE $¥E 2t muld Tujels) Ei A2Y tuke] 2(106)
(T, 5 Abe] ABAZE)E BAHoR, st olge] EEA FU(CPNE@02), st ool MEY
BT ol 25 (204), MR (206), B olF AELVEES FEAANIT] A% St o] FA WAE(208)S
EHEE FAOR AT Holx N AHE Fee]QE tlrho] 2 (104) Ei= A2 irbol 2 (106)k:,

ove Y Hutel (108 B 13)(AAY, wola-AUE I 3w vholARE) W HEHont v

Qe tlufel 5, olBHW JNE, vhes, HA 238 txZdel, HA-4ed 98 A=, AxA BA A

Meh, Et e QY MEE EE AClEE Z¥sel Asa Qe Solshl s sht o4l Q¥ Hupel s

£(210¢ TR, Py FASCIA, Bolx JAAHE FeoldE tule]A(102)E VREES BIEAL
O~

T4
E= iﬂ’g}ﬂ &l mpolazE W Holx 1A, e JhHlE B AR AAES AREETE. HolA oAAHE
Zalolol E tlufo] A~ (104) W= 7| 2E qB}op(loe)u T, ore &Y qH}oV(no = 134) (i, st
Lol de 297E, HEEE %) 2 duHoge= AREAL QIFHo] 25 ZEAlH | AE ThestAl st
= 9 ARS txFdolate st oY AAAR] taEdolE (i taE o] (144)) B/%E= Bt o4
o AZARl FAAE(142 T 152)(dAd], LEDE)S EFste= st olde] &Y fulo]2E(212)=
EEgr. AdEHoR | Holx oALHE 33}01"4‘5 tnrpo] 2 (104) T EE Hnto] 2 (106) & Kol of
E ZEoldE tnfo]2(104) T ANAE tule]2(106)2] XS AAS Y] 3 99X HE FH(214),
IH GPS(ZFEH TAMAY 94) &= E}% A Q-2 A o] M (geo-location) FAI7IE EFFTE. Holx oA

F( ol

>4_4

E ZFo]dE tule]2(104) T MAE Unle]A(106)E AEdor 3, U QHAELS (A, ¥
£ NQ1E tuto]ze] Ag-ol= AFEA-FEA) e tigh Kol ofAAHE FEto]dE tiupo] 2 (104) HE=

2% tnte] 2= (106) €] E@E% Aa74st7] 93 231= HE ﬂﬁkﬂ*(zw) A R AAME XFT
Utk AEHR o Holx ofAAHE FgfoldE tiHlo]~(104) & MW tHbo]£(106)+ A4 (£)(213)

A o
4o
(A, A, Aol zam 5)E Zadl,

[0048] ™| 5.2] (206)= 114
zHolE e tutelsE

DRAM, SRAM, DDR RAM, & T2 Y dAM 2 &=
2=, 9-3wg WEeE], o]EHW s o] AV
ojxE, dhu o] EHAl Wi tulol~E, T
olAES ¥, W (206)E AEHoR 3}
02)2FE 970w ZAHH st o]d9 11% Hupol25S& Xt w2

U

= sk ovu DP

L ool LA %
(206) H+= tibHom

(2
Wwel(206) el W-FA vlmels w-AAH AFE BEAS A hAE E£F

ks AR, MR 06) i 22l (206)2) d-eA Al BFE DS A% A el =

2OYE, BEE, D dolE T2E, FE olEY MBAE ®E #uAEE AFuch:

® DHEE |RA A2E ANAES AEIST Gude] F& BaAES £ AP AHES TPt

29 A 28(216);

® St ol o] VIESI AEolAE (A B BH) 3 s} o] MEAAEI), o EHY Y

9, ve 39 dEADE, 27 99 EAZE, gEA oa@, MEADE 52 B Holx oAiRE 2

H

[m

OoJAE Uulo]A~(104) EE ANAH UnrbolA(106)5 Y tulo|AE (A, MW AlxE(114), Feo|dE
(102, 140), t2 Holx oA AR E Zglo]dE tulo]| A5 (104) EE HAE tulo]~(106)) AZAA717] ¢
3 UEYT B4 RE(218);

@ 3l ol e EE ynpolAE(212) (A, YAaZHolE, AYAE 5)S T Holx oAAHE Felold
E fulo] 2 (104) Ex 2" ynto]~(106)oA4 AR Al oS 7HestAl 317 Hd AR AE H o]

Hrkel 25 (210) 3l WA Ei £AE sht o) s WA wE JEAEES
t 3EAES A4S AT 4 TR RE22)

@ T JEES AL, FF YYES AB(114)d ATE, AW (114)ZHE SHES A8y, &
GES Y317 93 Bolx oA ~HE BE(136); %

® uolx oAiHE EE(136)3 A HelHE Holm Adei, the

o
bl
ot
o
rlr

ZeholAdE dlolH



[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

(226):

O Holx oA AHE RE(136) E Holx oJAIAHE 7|5 dd A"E 2 TAEY daE HARE
AGslr] g Holx ofA|AHE AR E(228);

O Zdl= & Aue| vy Aox Iga/Ee AASA-54E 228 9 ezl Es AFstr] e
FHx/ARB A2E5(230) 2 78] E(232);

O Ho|z oA~

E
295 g $HE, Aus
g A3 AW AHE ol (2

O ZW=/AH 22520004 AEAE] 22ke] A Aazs] 0F st olge] AgAEel
AbE D AF Au, % 1 Sk ARE B A NS A A A ARE D A7HE236);
y

= A EPHe], AxY ool

O AAds A FH=S FAs] 93 Frl= 2253 s}
7]

[0049] H¥ ¢
AN2HE 9 3

Z(APDHES ¥

oA, mels oA AHE FetoldlE tlubo]2(104) EE A2 lubo]2(106)E me]x of
ueles 9 et ol ojEeAeld Ty Aol

. oE gelnelelEe Hols oAAHE RE(I0) EiE FAY] BE
o]z o AZHE V5T dud w

b

(146)0] ¥z
B 2HE
TES X3, APIER HolA oA AHIE 7]
ZEHoI(AAW, 9 A=", & dfEgAeldE)el g Iyl AES AT ).
A, Holx oA 2HE ZgfoldE gho]Helg](240), HWA gholH e g (242), %%i AP !
22 (POSIX) APTE(246)0] w22 (206)°] A= 4 dv}. o] FolByE E API
oA F7l2 HdvHrct.

mm

[0050] R FAENA, Kol oA~HE FEto]AdE tue] 2 (104) EE AW tube] 2 (106)=, Kol
A ~RIE FEholdE gho]lH 2| (240)9] BEE 4 71%%% AHESHE Hol2~ OH—E—EW o] A (250), B AgA
orE U golBeE(242), ZHE APIS(244), B 2 APIE(246) % i?}%ﬁﬂr g9y LHEA], B
o] 2 o ZE A 0] (250)& Kol oJAIAHE FElo|dE E}Olﬂaa}(zéxo) o AFES Fa Holz-gld o] & E]
= HZ2E-TH e ANE-TY ofEe]Alo] Aot
[0051] S1ellA 2AHE AHUEE 772 ojdd AFH HEY Yulol2E F st oo AFE 4 o,
AelA AEE 7les Fd87] A HEEY] AEC st oA AHE REE v TRIHE(S,
HEEY] AEES)S I iiE?M ZRORE, HAE, EES v HolH TREEAN 1dE Zar ¢l
o welA, ol EEES UYs MEANEEL v FAENA ZFHAY B 1¥x gow Audd
S Jdrk. 29 FIE A, uﬂﬂfﬂ( 06)+= d%‘@gi, Yol AEE REE D ol FXEY HMHAES
Aggth. ggo], WEe(206)= HAEAoR, 9o WA G FIHAY EEE 9 dHolE FRES A

A,

[0052] = 3& 29 FHEC wE, YEYI 87(100)2] A Au A2 (114)S A3 B= tho]ojx
Ao}, AB(114)+= B4Fo =z, 3l oo ZaAA FY(CPU)E(302), a1t olate YEYA ¢ Ei # o] 2
E5(304), WREZ(306), X °olE AXIEES AEAAAN77] 9% st o] B4l HAE(308)S EXH(EF
Aoz AqHE)git;. MW (114)+= Agdoz  AMgA 8-S golstA st st ode o Elﬂ}ol*%
(310), °]EHW 7|HE=, wp9-2, Hol2- A =3 ™ E]*ieﬂ o], HA-zt

$9 98 A=, AxA AA A, ®
ARES weksAY i gAss] g8 e
o2 FREeA, AN (4)E Ad_aua
H

E= Aol BT o

AEE AR AY St A9 AUYE, NS, TE EE AN faEe EgUL A0E
Aesoz wd, Aga Aol ~Ee] Zeleolde Jbsabl a ZAxE txZdolsn, st oo
AnPE R/ ShE oldel A4AS HABAelEE Egehe sht oldel £9 o] AR(IDE EPD
oh.

[0053] ®ZE2](306)= 1% AY AA~ wxe], o|SH W DRAM, SRAM, DDR RAM, =& U& dF dAx= &Y=
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[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

o= wmel tujo

S550dl 10-2307976

o HY St ol gl 4]

1258 ¥gata; aga dejgors, n-3dy v
> A
[}

U2z A delelaE, skt ol4el ¥ Uz AY telelaE, skt olgel FaA vne tulelss, w
£ SR ol thE -y s Aol A% Oupelagg Tawth vwe(300)E d9¥ez,
ol EaAd FUEG)RRE d402 2A09E st ol A% oujelasg ¥ vne
(306) i vl ot vwel(306) o] W3y vzl w-AdAHe AFE BEAs AF AR w3
ot B FAEAA, AR (06) E ARR@06)9] B B WS A4 s el =
2a9E, REE, L ol TRE, wE 059 ANAE £ FHAEE AgUn

3 9 ANAES AEYeL o] T4 B2AES FY] AT WAES TPk

oldel UESH

9, v #9 HESAE,
o, Hojx

Futo] 25 (

A YA 25 (304) (FAl e FA
24 99 H]E-‘Hia A °ﬂ°ﬁﬂ

AAHE ol

2 g} o)A WEYIAE(112), o]SHH 2E
1E%ic 5 S AW Al="(114) S bE
, Mad fule]l~(106), FEFo]AE(102), &

2ol AE(140)) el AZAA717] gk MES T T4l 23(318),

@ Holx
E gulo]=(104) T 7
(320);

Oo|A| AEHE

@ Ho|x ojA~HE
E(106) 256 FAlH
(116):

ZeloldE rlupo] 4 (104) EE

3 122(106) 2] $1x
AN~8 tlulo] ~(106)¢ SHE T/ >

nfo Brel 7
AAE AAs7] 9% 2

AR/ 24 w

ZAF0] T2 Ayt HeolHE Aol AFsta vas Edshs MW AILE HlolH

O ol oAAHE E9Fe ASAEN Avd Aud AP, Bes TP A dold

m AN=
olFE(dAY, 21

[ JCH
A222E5(230) 2 71
AFEALE 2

mE

=y =
e 2 ds AR, 4

71 A ARA A=

[0054] 9ol A=
Hlold A 7ss
HHE AEE)S ¥
om wepA, o5 B
g 9y, 9d tEE
Agect, o], H
i

I E(232)° d&3ste BRE A

o]z A ~HE A E(228)d Ul-§3hE Holx ofAIAHE AlY AHu, o
913t A}8A} HolA oA AHE AEE(334);

5 9 edE ¥ gests $HEe odEg TPgete molx
=i}
=

el =/AHH
AAN~HES} TH

M2/40 225230094 AR 2zt AEe] AAzs] A% AgAES <
A8 ARE D A7V 236)d ek 2 A7k AR SOl o AR AnE Age
2 Ql7hE (338).



[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

(m
L

olneleli wols o NAHE J5E y .
g st=sol (i), FeoldE E= LT o] Ao st= J]Oi) 54 9 22ES
A AN2"EEY sy Yk st o)At o Zg] Aol A D

tlo
&
o2,
_O‘L

Ir
td
st
[
tilo

ro
Jlm
N

[0056] 2 FAENA, eholmelel= A7, WGB}, BEY, AA, ¥ RIS AES TP oo A

5 ZRAY BAES AQs: REES LUt 99 PASA, delndds Fu(dan, An-rw)

94 zEAd Asgse 9de) AT 2ESE Z¥Rd. A9 RASAY. delueiels
of olf UM, AEHE €28 A LEES LI

[0057] %= Holx oA|AHE FEfo|AE tiule]~(104) Ev= A" fufe]2(106) o] A=, Holx
Al~HE D%isr(ls ) B Al o3l FeE F A FelEHEE H APIES dAlgtt. gl
BejEls 9 APIES AA~BE  ZEo|dE  #ho]B#e](240), UM golreig](242), ZAFE
API(244), B XA 2 APIE(246)S ZTE 4= Qth. Ho|x AAIAHE FElol|dE tule] 4 (104) E& AH
tupo] 2 (106) 2] el Ze] Aol M E (), Holx oJAI~HE HE(136), T Hol~ ofA|~BlESe] ¥
715 4T F e & QI AIAE)S dEFYACIAdA Holx AAIA-HE VTS A EE A
7] 918 FelrgeEs 2 APIES EFsIAY, 28 AAHAY, 2= 25S FEAE F A, 2E 7d
oA, Holx  oAZEE ZEpoldE ZolHEE(240) % UM golEFE(242)=  Efe
glolHelg|5o|n; Kol oA ARE F} olB e (240) ¥ T golHE g (242)9] olHEEE
S FNE FAEE AL, olE glolBEgE Alold Bl 3] (implication)ES 1dts Aloldr Huyjz 2
JHlo|E HAES &oletA gt

=

[0058] HE @SN, olueelad s, gholndelEa v tnlols Blsdl A AReH AL,
2 e 2® Te eud F U

[0059] B2 FRAZoIA, TolueeBe HE FH CHAES(GAY, B U2 FH LHAER)] oF
3uf, mebAl, olE BAEES AGSHE Aold £9 AsuE Et FAFE(IAY, A=

[0060] HE FHECA, F2ZXA APIE(246)2 st 9 Ax"HEde] 334S & = 5
AFgc, wEbA, Rolx oA ~HE FEho|dE ol E](240) % Aol EH -5 8TbE 9 AlAaFlE9
tulolxEo] Eae = glon, FFA APIE(246)2 Holx oA AHE Felo]dE glo] B2 2] (24

& A 2EE Alolo] T3 AE o] AE AFIT}

[0061] B2 FHEA, FolHBEES HO|XA oA~
2

$7Fsd ¥ ALg ASECAY, BolE, @
#eet.

& FAsE Jolo BYEY utolsEo] 2
golstl o7 A% wEE

[0062] Y FFE0NA, Holx oAIAHE SEto]AE gho]H 22 (2
dst, Holx oAAHES ety 9% Vles Ee EE 2l
dEet. RE FEHECA, A7) AR H|A(402)F, THpo]zoA Holx oA AEIE
"Start()" 7] HEE RE(404); (Hd], HMo] Holx AAAHEES Fi A7t

o] A ARIE FE317] 9§ "RegisterAction()" 7]s HE EE(406); HUOlE"E AHER Kol oA
2REE A 747 93 "Reconfigure()" 71%5(408); B 7129 oHlEL] U3t 7559 HAEZ oA ~H
Eo] 5=3}7] 93 "RegisterEventObserver )" 7]%5(410)S ¥3+3it},

[0063] HH FHECA, Holx oA~HE Feto|AE o] HefE](240)= 54T Holx oAX'E 7|53
ABE vy Ve B REES ¥t gAY, Y= HE 2E (412)2 =58 A= S8l
Holx QJEES AT, 23 a4 BEA4)S Hola JEE Ul AuXE ZaAdsta, ~
HAAE Y2rER HEsAY 9AES ~fx2 \@sr(dad), 9= 4 OHLE% A, 2FA-HAE b
oJf W, HAE dolE-~33 ). dH TIAA REUE)S 5 JHEC g $Hes dHE 4
THES Fdsit. 24 oM E/SRE/EF Ao EE(418)2 tlulo]x VH A A, Elold, & EF
Aol 715 ® Kol o] o3t a5 Ao (AU, tntolzoA ElolWE, AAE, ¢ AAESE FAG
= Z2DE folstA . EA/EY EE(420)2 Holx fEHE 9 SHES dIY (g, 274)T et
olUel, ¥l HEHES(AAY, &F A, §F Al 5)& A4 ¢ dadet. ey oY T4 BEE
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The application can register its own software modules
to handle commands provided by the voice assistant server.
class ActionModule {

public:

//

An action result describes if an action was executed successfully.
class Result {

public:

virtual ~Result ()
//

default;

Set the action result to indicate success.

virtual void SetOk ()
7#

/7

0;

Set the action result to the given response code and human
readable string.

virtual void SetError (int response code,
const std::stringé& str);
}i

/7

Arguments to an action handler.

class Args {

public:
virtual ~Args() = 0;
// Get the serialized protobuf data for a given typed action handler
// argument.
virtual bool GetProtobufDataFromType
(std::string type,std::string*
data) 0
}i
virtual ~ActionModule () 0;
// Returns the name of this module.
virtual std::string GetName () 0;
/7
[0086] /7

Handles the given |action name| with its

largs|,
according to the outcome of the action execution.

and updates result
virtual void Handle (std::string action name,

std::unique_ptr<Args> args, Result* result) 0;

// Sets a named protobuf to given serialized data to indicate to the

// voice assistant the local state of this module.

virtual bool GetModuleContext (gtdristring* protobuf type,
std::string* protobuf data) = 0;
}i

[0087]
[0088]

[0068] olele] Z2 "BuildInfo":& (oA, o= Aol

=

ZY9E, 2/EE yulo]x
WSS o]831e]) Holx oJA~HE Zgo]dE #o]H#a](240) &
2(104) 21 AAE FEAIE NEA)AS

= HolXx

=
™= HE ol
S A9y &) AMeE 4

=
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[0090]

/7
/7
/7

5
/7

/7

/7
/7

/7

//

/7

[0069] o}efje] |~ "EventDelegate"s 7] A<l o|WlEEY AAdH 7
Holx @S EEshe Ho|2x oAIAHE] A& d 2w 58 G}

Build information used for describing the application
running the voice assistant client library. For dedicated voice
assistant devices, this should describe the device.

This object will be returned from CreateDefaultBuildInfo, can be
modified, and then set back on a Settings object.

class BuildInfo {
public:
virtual ~BuildInfo() = default;

Sets the application version.

virtual void SetApplicationVersion(const std::stringé&
application_version) = 0;

Sets the install identifier. This must be a device-specific identifier
that should not be the same as any other device or user identifier.

virtual void SetInstallId(const std::stringé
install id) = 0;

Sets the platform identifier.

virtual void SetPlatformId(const std::stringé&
platform id) = 0;

Sets the platform version.

virtual void SetPlatformVersion(const std::stringé&
platform version) = 0;

Sets the device model. Optional.

virtual void SetDeviceModel (const std::string&
device model) = 0;

bi
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// Receives events from the Assistant library.
class EventDelegate {
public:
class RecognizedSpeechChangedEvent {
piilsli &E
virtual ~RecognizedSpeechChangedEvent () {}

// Indicates the updated recognized text from the voice assistant. If part
// of OnRecognizedSpeechFinishedEvent, this indicates the final
// recognized text.

virtual std::string
GetRecognizedSpeech() = 0;

bi

virtual ~EventDelegate() {}

// Indicates the voice assistant client library is booting up.

virtual void OnBootingUpEvent() = 0;

// Indicates the hotword was heard.

virtual void OnHeardHotwordEvent () = 0;

// Indicates recognition of speech has started. Speech recognition will
// continue until OnRecognizingSpeechFinishedEvent is received.

virtual void OnRecognizingSpeechStartedEvent() = 0;

// Indicates a change to the current hypothesis of recognized speech has
// occurred. |event| indicates the new hypothesis.

virtual void OnRecognizedSpeechChangedEvent (
const RecognizedSpeechChangedEvent& event) = 0;

// Indicates the final speech recognition has occurred.
// levent| indicates the final value.

virtual void OnRecognizingSpeechFinishedEvent (
const RecognizedSpeechChangedEventé& event)

Il
o
~

[0091]
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// Indicates the voice assistant is starting to respond by voice.
// The voice assistant will be responding until OnRespondingFinishedEvent
// is received.

virtual void OnRespondingStartedEvent() = 0;

// Indicates the voice assistant has finished responding by voice.

virtual void OnRespondingFinishedEvent () = 0;

// Indicates the alarm has started sounding. The alarm will continue
// sounding until OnAlarmSoundingFinishedEvent is received.

virtual void OnAlarmSoundingStartedEvent() = 0;

// Indicates the alarm has finished sounding.

virtual void OnAlarmSoundingFinishedEvent () = 0;

// Indicates the timer has started sounding. The timer will continue
// sounding until OnTimerSoundingFinishedEvent is received.

virtual void OnTimerSoundingStartedEvent() = 0;

// Indicates the timer has finished sounding.

virtual void OnTimerSoundingFinishedEvent () = 0;

// Indicates a volume change has occurred to the default volume (which
// occurs when a user says "turn up the volume" for instance, without
// specifying alarm or another specific volume kind.) |new volume|

// indicates the new default volume from 0.0 to 1.0.

virtual void OnDefaultVolumeChangeEvent (float
new volume) = 0;

// Indicates the voice assistant client library is out of date with the
// server and needs to be updated. When this occurs, the client will
// no longer interact with the server.

virtual void OnClientLibraryOutOfDateEvent() = 0;

[0092] Vi

[0093] [0070] o}2le] Z@2~ "DefaultEventDelegate"= EA o|HIEE] didt o= A% 3K &= W Fol=
(donothing override) &l Wigt 7|5ES HGoJgt):
// Provides a default do-nothing implementation of an EventDelegate,
// useful for overriding only those functions that are interesting.
class DefaultEventDelegate : public EventDelegate {

blic:
[0094] L

_20_



[0095]
[0096]

[0097]

[0098]
[0099]

void OnBootingUpEvent() override {}
void OnHeardHotwordEvent () override {}
void OnRecognizingSpeechStartedEvent() override {}

void OnRecognizedSpeechChangedEvent (const
RecognizedSpeechChangedEvent& event) override {}

void OnRecognizingSpeechFinishedEvent (const
RecognizedSpeechChangedEvent& event) override {}

void OnRespondingStartedEvent () override {}
void OnRespondingFinishedEvent () override {}
void OnAlarmSoundingStartedEvent () override {}
void OnAlarmSoundingFinishedEvent () override {}
void OnTimerSoundingStartedEvent () override {}
void OnTimerSoundingFinishedEvent () override {}

void OnDefaultVolumeChangeEvent (float new volume)
override {}

void OnClientLibraryOutOfDateEvent () override {}
i

S=50dl 10-2307976

[0071] o}efle] Ea~ "Settings"S A|o]7](402)o] AF= = J= AEE(AY, EAL(locale), AL ZEA 9]

A, s AzE deEe) e gela:

// RAssistant settings that are provided to the controller. They must be

// provided to the controller when starting the Assistant. They can also

// be updated and then provided to the Reconfigure function to take effect.
// The embedding app should not create its own classes derived from this.

class Settings {
public:

virtual ~Settings() {}

// Creates a default BuildInfo object.

virtual std::unique ptr<BuildInfo>
CreateDefaultBuildInfo() = 0;

// Sets the geolocation of the device. Optional.

virtual void SetGeolocation (const Geolocationé&
geolocation) = 0;

// Sets the build information of the device.

virtual void SetBuildInfo(const BuildInfoé&
build info) = 0;

// Sets a file system directory the voice assistant client library can use.
// This directory should be cleared whenever the voice assistant client

// library should lose all previous context, such as when a factory data
// reset occurs.

virtual void SetAssistantDirectory(const
std::string& path) = 0;

// Sets the UserAgent to pass in connections to the server.

virtual void SetUserAgent (const std::string&
user agent) = 0;

// Sets the locale of the device.

virtual void SetlLocaleInfo(const LocaleInfo&
locale info) = 0;

}i

[0072] o}zie] ZFef2 "Controller":= A|o]7](402)o] th-&3}ar, Start(), Reconfigure(), RegisterAction(),
2 RegisterEventObserver() 7]1'5E2 7|%5% Start()(404), Reconfigure()(408), RegisterAction()(406), =
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[0100]

[0101]
[0102]

[0103]

SS=50dl 10-2307976

RegisterEventObserver () (410)°] Z+Z} &3},

// Controller class of the assistant.
class Controller {
public:

virtual ~Controller() {}

// Creates a new default settings object that the application
// should configure and then pass to Start.

virtual std::unique ptr<Settings>
CreateDefaultSettings () = 0;

// Starts the assistant and returns immediately. Returns true on success,
// false on failure. Will only succeed once per process. |settings| are the
// settings for the Assistant module. These are passed by const reference
// so it is clear the caller retains the Settings object and that any

// subsequent changes have no effect unless passed to Reconfigure. This

// function will fail if any required settings are not set.

virtual bool Start(const Settingsé& settings) = 0;

// Reconfigures the running assistant and returns immediately. Returns
// false on failure including if the assistant is not yet started.

// |settings| are the new settings for the voice assistant module. This
// function will fail if any required settings are not set.

virtual bool Reconfigure(const Settingsé& settings) = 0;

// Registers an action |module|. Fails if already registered.

virtual bool RegisterAction(std::unique ptr<ActionModule>
module) = 0;

// Registers the EventDelegate to receive all assistant events.

virtual void RegisterEventObserver (
std::unique ptr<EventDelegate> delegate) = 0;

// Call this function to create the controller class which controls the
// Assistant. |platform| must be set to a pointer to the platform API that
// the assistant will use. Returns nullptr on error.

static ASSISTANT EXPORT std::unique ptr<Controller>
Create (std::unique ptr<PlatformApi> platform api);

[0073] ¥¥ FEHE A, HolX oA AHE Fglo]dE tlulo] A(104) & A8 tiulo] A(106)& ZRE(4)
A, 5Y3 ZAES ALLsle] 2 gulo| 25y XS] 93 CEIFH A5 AE, B ClHHo|AEL A
ES AYIIEE FAE &9 Al2E)S 7AYol oA I, Holi oAIAHE FEo|dE g
ol B g (402)7 ZRET H5e35t7] Y3 Qg H ol ARE VFES o3

"o

"Authentication"x EA43F

[>

[0074] o}ele] e
EZS Ao
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[0105]

[0106]
[0107]

[0108]
[0109]

[0110]
[0111]

[0112]
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// Authentication provider for the platform.

class Authentication {

public:

// Returns the authentication scope of an authentication token.

virtual std::string GetGoogleOAuth2Scopes () = 0;

// Returns the authentication token.

virtual bool GetGoogleOAuth2Token(std::string*

token) = 0;

protected:

virtual ~Authentication() = default;

ti

[0075] oFee] Z#~ "OutputStreamType"= 2.T]

to

// The possible types of audio output stream.

enum class OutputStreamType {

kTts,
kAlarm,

kCalibration,
i

e

[0076] oFee] Zel~ "SampleFormat"S A LE 20 ME EIWME(dAY, PO EWE)S A Yslr):

// The supported PCM sample formats.
enum class SampleFormat {
kInterleavedsle,
kInterleaved332,
kInterleavedF32,
kPlanarsSle,
kPlanarsS32,
kPlanarF32,

)i

/7
//
/7
/7
//
/7

Interleaved signed 16-bit integer.
Interleaved signed 32-bit integer.
Interleaved 32-bit float.

Planar signed 16-bit integer.
Planar signed 32-bit integer.

Planar 32-bit float.

[0077] oFef o] "BufferFormat" Hjulo]=e] @t @ wuo] Age HolEo] xS Aot}

// Information about the format of data stored in an audio buffer.

struct BufferFormat ({

int sample rate;

SampleFormat sample format;

int num channels;

}i

[0078] &2~ "AudioBuffer"& 2t]Q dlolElol] dist HHE A ogtr}:

// Buffer class for input/output audio data.

class AudioBuffer {

publai ¢s
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[0114]

[0115]

omn
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// Returns the format of the data in the buffer.

virtual BufferFormat GetFormat() const = 0;

// Immutable data; used by the AudioInput delegate to read the incoming
// data.

virtual const char* GetData() const = 0;

// Writable data; used by the AudioOutput delegate to write more
// data for output.

virtual char* GetWritableData () const = 0;

// Returns the number of audio frames contained in
// GetData()/GetWritableData().

virtual int GetFrames () const = 0;
protected:
virtual ~AudioBuffer() {}

I
[0079] o}efe] E#~ "AudioOutput"E 2T)Q Z2o| 3t ¢lg o] A2 A olgit}:

// Interface for audio output.
class AudioOutput {
public:
enum Error {
kFatalError,
kUnderrun,

}i

class Delegate {

public:

// Called when more output audio data is needed. The delegate

// implementation must fill data into the |buffer| as soon as possible,
// calling the |done cb| once some data has been written. Note that

// the delegate may partially fill the buffer, but the number of

// lbytes written| must be a multiple of the frame size. The delegate
// does not take ownership of the |buffer]|.

// Note that this method must not block. If there is no data available
// to fill the buffer immediately, the buffer can be filled

// asynchronously by any thread, and then the |done cb| must be called.
// The |done cb| must not be called after the stream has been stopped

_24_
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// by a call to Stop(). If the end of stream has been reached, the
// delegate must call the |done cb| with 0 |bytes written].

virtual void FillBuffer (AudioBuffer* buffer,
const std::function<void(int
frames_written)>& done cb) = 0;

// Called to indicate that the end of stream (ie, the point where the

// delegate passed 0 |bytes writted| to the |done cb| of FillBuffer()) has
// been played out. Once this is called, it is safe to call Stop() without
// risk of discarding any unplayed data.

virtual void OnEndOfStream() = 0;

// Called when an output error occurs.

virtual void OnError (Error error) = 0;

// Called once the output has been stopped. Once this method has been
// called, there will be no more calls to any delegate methods unless the
// output is started again.

virtual void OnStopped() = 0;

protected:
~Delegate() {}
bi

virtual ~AudioOutput() {}

// Returns the stream type of this output, which was specified when the
// output was created.

virtual OutputStreamType GetType() = 0;

// Starts audio output. This will begin requesting buffers in the given
// |format| by calling the |delegate|'s FillBuffer() method.

virtual void Start(const BufferFormaté& format,
Delegate* delegate) = 0;

// Stops audio output, putting this interface in a state when Start() can
// safely be called again with a new audio format and delegate. Any

// unplayed data provided by the delegate should be discarded when Stop()
// is called.

// Once the stop is complete and no further calls to the delegate will be
// made, the delegate's OnStopped() method will be called.

virtual void Stop() = 0;

// Sets the volume range for this output stream. The volume of this stream
// should track the default volume as long as that volume is within the
[0116] // lmin volume| <= volume <= |[max volume| range (so, use the default

// volume, but clamped to the given range). The |min volume| and
// |max_volume| are values 0.0 <= v <= 1.0, and represent a fraction of
// the total possible output volume of the system.

virtual void SetVolume (float min volume, float
max_volume) = 0;

[0117] bi
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[0118] [0080] o}&e] Za]2 "Audiolnput"S 2t]Q 188 MAsly] Y& A H o]~

// Interface for capturing audio input. When started, this should capture
// audio from all microphones, and provide data from each microphone as a
// separate channel in the buffers provided to the delegate's

// OnBufferAvailable () method.

class AudioInput {
public:
enum Error {
kFatalError,
kOverrun,

}i

class Delegate {
public:

// Called when more input audio data is available. The |timestamp| is

// the time in microseconds (relative to CLOCK_MONOTONIC RAW epoch) that
// the data in |buffer| was captured (for loopback audio, it is the

// timestamp when the data was expected to be played).

virtual void OnBufferAvailable(
const AudioBufferé& buffer,
int64_t timestamp) = 0;

// Called when an error occurs on the AudioInput.

virtual void OnError (Error error) = 0;

// Called once the input has been stopped. Once this method has been
// called, there will be no more calls to any delegate methods unless the
// input is started again.

virtual void OnStopped() = 0;
}i

virtual ~AudioInput() {}

// Starts capturing audio input and passing it to the |delegate|'s
// OnBufferAvailable() method.

virtual void Start(Delegate* delegate) = 0;
[0119]

// Stops capturing audio input. Once the input is stopped and no more calls
// to any delegate methods will be made, the delegate's OnStopped() method
// will be called.

virtual void Stop() = 0;

[0120] bi
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[0121]

[0122]
[0123]

[0124]

[0125]

[0126]

[0081] o} Z#|~ "Resources"i= A|2El fAAEd gt AAAE A3t}

// Access to system resource files.

class Resources {

public:
using ResourcelLoadingCallback = std::function<void(
const std::stringé& output)>;
Resources () {}

virtual ~Resources () {}

virtual bool GetBuiltinHotwordData (
const LocaleInfo* locale,
const ResourcelLoadingCallbacké& callback) = 0;

virtual bool GetAlarmMp3(const ResourceloadingCallbacké&
callback) = 0;

virtual bool GetTimerMp3 (const ResourceloadingCallbacksé
callback) = 0;

virtual bool GetCalibrationMp3 (const

ResourceloadingCallbacké& callback) = 0;
virtual bool GetVolumeChangeMp3 (const

ResourceloadingCallbacké& callback) = 0;
virtual bool GetSpeechRecognitionErrorMp3 (

const LocaleInfo* locale,

const ResourcelLoadingCallbacké& callback) = 0;

virtual bool GetSpeechRecognitionStoppedMp3 (
const LocaleInfo* locale,
const ResourceloadingCallbacké& callback)

0;

virtual bool GetNolInternetMp3 (const LocaleInfo* locale,
const ResourcelLoadingCallbacké& callback) = 0;

}i

[0082] o}# <] Ze2 "PlatformApi"E Hol2A oA/ AHE Fgo|dE
b, Z3E API(244)) S EH3I}:

// Platform API to be used the voice assistant.
class PlatformApi {

public:

virtual ~PlatformApi() {}

// Returns an audio output interface for the desired |type| of stream.
// This is owned by the PlatformApi.

virtual std::unique ptr<AudioOutput> GetAudioOutput (
OutputStreamType type) = 0;

// Returns an interface for capturing audio input.
virtual std::unique ptr<AudiolInput> GetAudioInput() = 0;

// Returns an interface for capturing loopback audio. This is an
// "audio input" where the captured data is audio data that was about to
// be played out.

// The loopback audio may be captured after all mixing and
// postprocessing has been done, as soon as possible before sending to
// the output hardware.

virtual std::unique ptr<AudioInput>

GetLoopbackInput() = 0;
virtual Authentication& GetAuthentication() = 0;
bi
[0083] R FEHECA, Aol= Kol oA A-HE FEho|dE
S AR, ALY ERE seln AHE Seelds elncld2i0)e) Aoy gy
3l A2 5 dnk. T2 dZA, Holx oAAFE Feho|dE ghe] B2 (240)
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