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2024 and onwards © Weizhong Yang a.k.a zonble

EREETIEER U SE T EAT BEARETE o 38RAE iPhone 4 ZEIMAT Siri 2
A, tWEMATE Apple TV ~ HomePod % i &, Amazon #1i& T Alexa FHEMWIW\, Google
HIE Android F#E Google Nest %4 & FIAT Google Assistant i, 21BN AHEZL
AR E I\ DA R B o 2 o o B MEEE B I REMEE R RIE I, REEHTETRIRE - B
a4

—z

~ BUE S o

I}

BT LERS], EREE A —ERFAE, PUEifEE B CrERRR - BLEEE
HE BN E B RXIRE, MEFBXREA H O ES ~ HiIEENSE - HRIAE BZKA Apple
Music ~ Amazon t4 H C#J Prime Music ~ Google A YouTube Music; #i[E 7, #
R—BHtAREL Google &1EfEF Google Maps, &A% T HZ A Apple Maps ° 5%, &t
E—HE R ELE - B - HiEEREE1E, B2 Spotify ~ Weather.com %55 ©

By THERARERE, BN A ENEE BT E CIRES, 52 i0S App AURIE
HALLBEESiriKit, & Siri ¥i0zhee, 3 Siri 7T LA S App AUZHEE < Amazon HIFEHLT
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https://developer.apple.com/documentation/sirikit/

Amazon HIffi [ Alexa Skills, Google RIfff Actions on Google 5 #2455 = 77 B o
MR E YRS A e KR E M ER, REEVABEY 6 LIRS, WAEESRRERL
MR%5, FFIE S AEREIE LA - SeHBHWRA L, HHETIEEESIIEE -

EAFMEEE R S KGR E BB ARES LR BGE S BIEIIRE, B BMUS MPHIRR AR S
MRS, FRAEBRRMOR Kiosk #a, wirl DIHFES CRRES « BRI, FoffE 2 m b
Wifs, EEBHEAUEREEZITRT - B2 RHM L -

mEESE SRS A e, EEAEATERHEFRE, REOICEWREE, HRET
HIFTa s B 1 SR 18R A ReRey, T HoE % & A LBRAE ~ ANSE, BEMAEHA
HAFGEREW Siri BRAMEHR—LFNEM o B ISP E & £ 8 R aERE S B i B
Wi, ERFERESWU, DIRAEES) - SRR LRSI, B—Trm, X EER
BA — SR, FREMRAORVRE, SR B RS DUGEEPERIACR -

HFIGEF el IR, BB ~ MEE T, RARRE TR T &P, B8 A\ BS0EmM AR LIRE
EHFEEmS, TR ETEREERER, MARAMETENIE, SCERFRR - B4 58"
HRBE A LT mS, WEEEHENIMR - (e, F5 R ERBE R4,
1B B RrAREAHE K SE R A -

PUN g —{E M Flutter Web £ilihis%, #{E7E Chrome #I%E 8 E FHIGE S HIEHIIIEE
TR

f PDF Hi&t, MEZRLH. HTH MP4 ) -

FEEE&E Flutter JBEAEAHIFE FAEZEAACHAGA, M ERBEEFHRA (LLM) k¥
K, shaEmE, HESA AR RLOEETH Dart 23X, BiBESHREITEE 5 T B
B o FEEAVNMET R, FiRE:

o ITEREE B T B T i

o SELETTHAWL R HE Flutter Z1F

o WNATERIRIELE TR, Bl e BE RS B

o ARG EEE LB

IR R E A/ MY 72 80, B &1 Flutter [E AR B SEAEELASER o B4/ M+

BAE Github b, REEH I, 7 LUE#AE Github £33 PR BIE, 2@t Github L5
Issue i © BAABMZEL Git HH, KIS BRI FESL -

EANMEFE FRERES, WALl flutter dialog EEUS °
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https://www.amazon.com/-/alexa-skills/b?node=13727921011
https://zonble.github.io/flutter_voice_assistant/flutter_voice_assistant.mov
https://github.com/zonble/flutter_dialog

ES

ARENZLL CC BY-SA 4.0 HEMFRZREH -
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§§% ChatGPT - Gemini ZARERItE, KM C AT FHEMMI KA (Chatbot) bl
RARE AT » W\ SURSEBTRILRE I PR B S ST, (R R b
AR -

RBHERLE A, FraBnymi R Ao T— st AR 07 B an 2 9 AR 7 8l o B
SRFEENE Y ERERDE, AR TREFEAENGCSEMESTMA, AFEESmA, m
AT — R Y LA ARBSHEEE o 1 toh,  TERBEBNERROEOIE 5 & F 2K i%as \UaE
FAAREHRE ABRSETRE - 1 2, IRBGERRAER, T el DUHTE & 2 A0 B B F & B s O R
(H S E AE MR A AR £, 2 WA DIBIT AR, AT AIMFIEE S R LUSMIRES - &
&, AARSEEATARYBIER, BUTR BRSNS M E B HY SDK e

LREAEF ERGE LS T AR, R GEBh M3 2 S 7 BV e 5 BV EE— 1 7 AR 2 (56 I 5 AR T IR
TAENEER, SEEA-BERFLRE, —2 5B ERHEZNER, TAREWX
P A1k, AR EETEES, FrUst el LUK r At T
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R A as N BELEE & B EL

A5 ChatGPT &4 Gemini FRBHCAEBII T APL, FiELEARFSHIEFIF, Foif ol LIEERA B
FH MRS N, MRMARAERZEREE—F, EEFEA LA DT EB RS HR, =
PO EAEB LIANER S, IR AT LAAZ S LLM B, 3% LLM EA SRR -

T/Esk [T B g R — ] DRRRE S BTy TAE) |, BMHEEHR DA LLM BEET
ER—EE, AR T -8R BT, 18 TRr2REFE, B T3
LLM, FfFIHH(ERESIIT & H 4 ARG & B3R -

1. https://en.wikipedia.org/wiki/Chatbot «
2. https://en.wikipedia.org/wiki/Virtual assistant «
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Slote

Natural Languge
Exe;utgilisf

N
/‘

"ENGINE - DIEOAL ENGINE

-9/63 -

2024 © BT ak.a zonble



KA T

RS T E A EE L - —EEFUHEASNEN, #E%&HE—ASR - NLU » NLG -
TTS %, E—EZBNEELHT, HiESENAT -

e ASR: Automatic Speech Recognition, HEIFEH#A], XA STR (Speech-to-
Text) , BEMEST IS T - BIMTEIFREE K, BERHERREMT Sppech #
28 7f Android R4 FH SpeechRecognizer A[H, FEIE R H—FA
SpeechRecognition ° frit.24h, §FZEimik#, %& Google Cloud ¥ Azure, tHE#i#
FEREE S ERE I R U RIARES ©

e NLU: Natural Language Understanding, ERESHME, AERCFHHRHEE, &
SEALEE AR B S, AERAERIRE, R DA R AEEE B RS R
5~ mE S ER) | U OWEIERRSKERE o TETEIREELR T, WE R A EIIE
28, HEFEHZHE LLM #—E 848 NLU fIGES © Iboh, HEE &K NLU 512 a4F
Google Dialogflow ~ Microsoft LUIS ~ IBM Watson ~ Nuance Recognizer %% o

* NLG: Natural Language Generation, HAFES 4R, BEELHRFELFNEE - HE
A LLM, BLEfEE(E NLG 518 TIE -

» TTS: Text-to-Speech » B E U FEBNET - HTHIFEEESRE S, FERIRM T
AVSpeechSynthesizer ~ Google #&fit T TextToSpeech - 7EEIEs+, tHWE
SpeechSynthesis 7 - E3ifREH, 42 Google Cloud ¥ Azure & T H§ S FiE

e & R ARES ©

T —BHE T BB R TARREE S, AR LU0 R

c8a7afe0-1f60-486c-belb-2ff740745f0d

LB, 27— TEEESIE) A, LR E BT ERER D - BELS I EHRE
BEEHE-HHEXRSE (mapping) . #§&MEE NLU SIZEMBUHAEE, HESIRMOESE
FALUBTHLEL « nRAGREHEHETIE (BREMERR T MRiF)  HERMRZIHER

MREF ) B RIRERE AT AU ESE) | FfIrT DA A (%, slEsl B TTS S E

PINEEARIRREE, si@pil NLU SIZREE—ERE, Sk i R sy -
ERZAUBITHIE, gEgEA—ERMRGETIFVSEERE - ROTER EHE A -
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https://developer.apple.com/documentation/speech
https://developer.android.com/reference/android/speech/SpeechRecognizer
https://developer.mozilla.org/en-US/docs/Web/API/SpeechRecognition
https://cloud.google.com/dialogflow/docs/
https://learn.microsoft.com/en-us/azure/ai-services/luis/
https://www.ibm.com/products/natural-language-understanding
https://www.nuance.com/omni-channel-customer-engagement/contact-center-ai/nuance-recognizer.html
https://developer.apple.com/documentation/avfoundation/avspeechsynthesizer
https://developer.android.com/reference/android/speech/tts/TextToSpeech
https://developer.mozilla.org/en-US/docs/Web/API/SpeechSynthesis

INRR

fELA_ EROTARIE A, FofIthn] DLEEET, BI85 2aEA LU T SRR EE:

o HERRE: T BERFIIAREE -

o ISR (EHETE App EE TR R, HAMMAGEZTER, FF ASR FIEMAEY
AR & o B R SF R (A B LREAE Iy, RIS A AR RRE S, FAMTst
AT IR o TanRAE—ERFHA, FEHETEEERH, SRR AEM ASR Hm
R, RMEEEHFEERE, FRIEERE, FRMAEAIEAH TTS ntEHE THAEER IR

=N
o BREHIRAE. R ASR R4S RXE] NLU 5/%1%, NLU 5|84 EFE—EREE T, T

WAEEFEEG - SHMAE, T AESEEERZ AN ERENT - BB, RMAEE &E
App FHER—ESFNEE, SUEH TTS foREAE TRIEFEEBRERMER] -

» TTS #EHIRFE: ERMAH TTS EEERER, FMEENE@EIRE - EEREEE FiE—
Eefifa], B2 TTS fEisc®, R4 SRIZIEENRE - 80, MRFMFEEEBRMERE,
HAMT e o] 2 B B RGINRR

£541293a-fe80-49f5-b20b-55d56da6204d

SR AER T DR S, (R RATTEIRE), FEFRDRE, AT VIR NLU JBEES, siire
TERUESN VR S TREL - T App I ERIRSIRGE, 3 A RRARET, BrRANER,
SRR R IR, LU & 60 S HO T -

@immutable
abstract class DialogEngineState {}

/// Idling state
class DialogEngineIdling extends DialogEngineState {}

/// Listening state

class DialogEngineListening extends DialogEngineState {
final String asrResult;
DialogEngineListening({required this.asrResult});

}

/// Processing state

class DialogEngineCompleteListening extends DialogEngineState {
final String asrResult;
DialogEngineCompleteListening({required this.asrResult});

}

/// TTS playing state
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i c

class DialogEnginePlayingTts extends DialogEngineState {
final String prompt;
DialogEnginePlayingTts({required this.prompt});

}

AT LA R4 ASR ~ NLU ~ NLG ~ TTS WIRBSIER £, BT & ARLERZ I, Ff
BEAREEHEE RS, B E CrFEkEs HCERM B SR BaRAEA o (R
ARG IEAAEARE, HMEEZFIENE, AEEB RS EE, HFIAFEME ASR -
NLU... 5{E5 ¥ Bfiae ), 2% n LIBERHHIE (F - TS | B & GuEkk:

5 ASR ~ NLU ~ NLG ~ TTS VPU{@ 5| Ea &4l
o B n] DLGEAMIREL BEA R R
o G 0] LLGEIMICE E R B EE AR

class DialogEngine implements VuiFlowDelegate {
final AsrEngine asrEngine;
final TtsEngine ttsEngine;
final NluEngine nluEngine;
final NlgEngine nlgEngine;

final StreamController<DialogEngineState> _stateStream = StreamController();
DialogEngineState _state = DialogEngineIdling();

DialogEngineState get state => _state;

Stream<DialogEngineState> get stateStream => _stateStream.stream;

Map<String, VuiFlow> _vuiFlowMap = {};

ASR

HAMEFERN ASR 5B IE:

enum AsrEngineState {
Listening,
notListening,
done,

}
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NLU

abstract class AsrEngine {
Future<bool> init();
Future<bool> startRecognition();
Future<bool> stopRecognition();
Future<void> setlLanguage(String language);

Function(String, bool)? onResult;
Function(AsrEngineState)? onStatusChange;
Function(dynamic)? onError;

bool get isInitialized;

£ ASR 51N L, HFEER method BRI ~ BHIAFE ~ (=1L 9%, DIAEIERES -
ARG T —2E callback, FESMEALIELEE ASR 5I%EAREE o R ATERE ASR 5122 Hi,

P RETR E M — LU RERRARBARY B, BRI EET T — (@90 45K method, Ti7EiEE) ASR 5%
%, BEESIEPEEA Llstenmg REE, EFFEGHGENGEEE A, Zi# onResult Ik
B AiFER A - BEAEEILERS, 08 ASR 5IEHREH —BRES, RIM#E® A Done
ARRE, JERHERL AT LUK HEasRAS £ 2] NLU 5]% -

NLU

class NluIntent {
final String intent;
final Map slots;

NluIntent({
required this.intent,
required this.slots,

1

factory NluIntent.fromMap(Map json) {
return NluIntent(
intent: json['intent'] 77 '',
slots: json['slots'] ?? [],
)i5
}
}

abstract class NluEngine {
Set<String> availableIntents = <String>{};
Set<String> availableSlots = <String>{};

Future<NluIntent> extractIntent(
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NLG

String utterance, {
String? currentIntent,
String? additionalRequirement,
b
}

WIETATIR, NLU 5|20 A2 X F B ER o O FMEESE&RT Nulntent P4,
EEEY T, SEpHHE W ERASE, DU EEEEMEBP Slot—AriER Slot Bl
& PS8 o il MEfREYE ] EaEET, TEf SFHAEEESITEE, ™ &Y
E ] stEEMEEER Slot -

FE Nlukngine T TEIH, FAMEZE T —1H method extractintent , iE{f method FHUL—E X
7, W HE#E—E NluIntent #4F - 7E52(H method ', Bl LIERE 28, BEBH
FEE ~ BoE— SRS K, 8 NLU SIS n DIEFMET BE - B2, #f1EsF NLU 3
BB EIRLE NLU ZE LU Slot, Hin] LUE B a8 vl Ge ks M 2 B MR Hl a0 38 e -

NLG

abstract class NlgEngine {
Future<String?> generateResponse(
String utterance, {
bool useDefaultPrompt = true,
bool? preventMeaninglLessMessage,
B
}

NLG f/ridE 5, EA LPef—BoUF % NLG 5(%, if HE/{E—BEE - £iEE
method ', Al LiBiE — 28, REeTHEATRIER, BUeeh 2 b EERE
ARG ©

TTS

TTS 5IEEMFENNE, AR BCEAE ] F DL B (FREAT o tbah, Tl 75 EaeAE &
TTS 51 %AGES EE - BFE - Tm, UNEE (BE - 28%) - HMBINEETT L&
callback, E/NEEAILIELES TTS 5/2A04REE -

import 'dart:async';
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TTS

abstract class TtsEngine {
Future<void> playPrompt(String prompt);
Future<void> stopPlaying();
Future<void> setLanguage(String language);
Future<void> setSpeechRate(double rate);
Future<void> setVolume(double volume);
Future<void> setPitch(double pitch);
Future<void> setVoice(Map<String, String> voice);

Function()? onStart;

Function()? onComplete;

Function(String text, int startOffset, int endOffset, String word)?
onProgress;

Function(String msg)? onError;

Function()? onCancel;

Function()? onPause;

Function()? onContinue;
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A Y Flutter &4

Flutter

TEEANEIE ASR -~ NLU ~ NLG ~ TTS B2 I, FFIEKEE Flutter FWFLLEERT LA
REVEBLThEE - AL, RMEH speech ~ TTS ~ AT, mirlLIfF Dart Pub F#R%IFF
ZEM -

ASR

e speech to text: ¥#% iOS ~ Android LLJ Web HEEHEREY - BEEHEEHTEER
A HRE E?ﬁﬁilﬁ o T FIEME T 2, FEEARUNEIMRBEM, St i Dart
Pub F#E5r&E ~ SiTHIEE S PERE

* google speech: ffH Google EimfRIFSHIFE S THREM

e azure speech recognition null safety: {#/f Azure EiffRESHIFE S TBEMY -

e openai_api: HEFHEET OpenAl HIFEEHRIRE

e dart openai: HJM—%E OpenAl API fHE/E -

* ifly speech_recognition: BIRFAARE—FEEHEETRB A, ML TR ARESHY
Flutter Zf o

TEfE BB, AR E—WEIMNIREIREFSAL G E - B i0S EFREFREAE Info.plist

HIEXRE NSMicrophoneUsageDescription EZ NSSpeechRecognitionUsageDescription , &0 A3 Ayt )ik

L P 280 JE\ BB HEAR IR © TT7E Android b, "IE8FE# AndroidManifest.xml F:E

RECORD_AUDIO HEEFR, TUAMARIMIEEMEF AL ESR T, AL RERZEFINRE BLUETOOTH HERR o fiF
R B 1B B -

TTS

e flutter tts: ¥#% iOS ~ Android ~ Web ~ macOS £ Windows X F#EFEM - —Hf#
FEIRAEGEE AT, B EE AT EE/MIRESEF, Bt BRI Dart Pub L
FEA R E‘/JMTE’J?C%@ EE e o
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https://pub.dev/
https://pub.dev/packages/speech_to_text
https://pub.dev/packages/google_speech
https://pub.dev/packages/azure_speech_recognition_null_safety
https://pub.dev/packages/openai_api
https://pub.dev/packages/dart_openai
https://pub.dev/packages/ifly_speech_recognition
https://pub.dev/packages/flutter_tts

NLU/NLG #EEH

e text to speech: F#% iOS ~ Android ~ Web £ macOS -
e galli text to speech: HIN—EF## iOS ~ Android ~ Web & macOS HI L FEESE

i
e cloud text to speech: /M7 Google ~ f# LK Amazon HY X FHEFE S EimREHE
i

« flutter azure tts: {# Azure EimfRESHI L FEESEM
e openai api: EHFEET OpenAl ) CFHEEZRE

£ Dart Pub b, HfIRFALEEIEANE TN - BE ~ BOREIIRSE 2~ 7] 0O 5 AR ES,
RARERR TR A HEE

NLU/NLG

GnErATg, TRt E A B AT LLM 2CE{/E NLU £ NLG -

Gemini
* google generative ai: Google fJ'E/7 Gemini £, ¥ZRLMETE -

o flutter gemini: H4M—%& Gemini EfE

» gemini flutter: »4h—% Gemini EfF

Gemma

e flutter gemma: " LI# Flutter App f£H Gemma AHIEREIFIELE o
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https://pub.dev/packages/text_to_speech
https://pub.dev/packages/galli_text_to_speech
https://pub.dev/packages/cloud_text_to_speech
https://pub.dev/packages/flutter_azure_tts
https://pub.dev/packages/openai_api
https://pub.dev/packages/google_generative_ai
https://pub.dev/packages/flutter_gemini
https://pub.dev/packages/gemini_flutter
https://pub.dev/packages/flutter_gemma

ChatGPT

ChatGPT

HERWAAVE ChatGPT HRMEM: -

* flutter chatgpt api
* chat gpt api

* chat gpt flutter
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https://pub.dev/packages/flutter_chatgpt_api
https://pub.dev/packages/chat_gpt_api
https://pub.dev/packages/chat_gpt_flutter

# Gemini i NLU B NLG 3/%

Gemini NLU NLG

EEF, el EERAMR) NLU B NLG 5/% - E# 0 Gemini /R#f, HATLIMEM
HAfH LLM e

Intent  Slots  Prompt

SRR LLM pliky NLU SIHE+o 8, wife MEE LT prompt:  TEEE A
UM EA)EEE B Intent 82 Slots, AMREIHAL JSON #%3, AZHMAEH AR -

MM LL7E Gemini 8/& Google Al Studio FIENMEH, #tr] L EF MY prompt °
TEH, FFEREmA NEfidla b WE] BaEE -
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https://ai.google.dev/aistudio

HEL Intent £ Slots #J Prompt

@ Extract the intents and slots from the following sentence, and export as JSON
without any formatting.

"G aitaYE"

Regenerate draft C o)
Google ittE v

{"intent": "navigation”, "slots": {"destination": "&1c&#1E"}}

¢ Google itE
HlE S1EE¥E H1TEELR

4

ai-shek’'Neihu Dustrlct
:;dH Wﬁﬂ@ 7

“T‘alpel Nangahg..

;'. N :‘ Dénsténét o
Bangiao | 4 2 == hiding
DI$tI’ICt l'-“D|Str|CL District
wiEE **JE AREE
Xlndlan
Tucheng Dlstrlct

g NGES

—
AL
o=,

=

Q

TAOYUAN ¢y

Gemini ®H I MAIHHE MTnavigation | EEEE, FFRFHME T HEgE FSAtEE] -
i, AR RMESRES, £HT JSON LIMUHERR, (HiEiZB&, FATe LUH A
—{E Regular Expression fii#{t#i i iR+ 1) JSON &5, A12M Dart A&H) JSON
parser, AT M7FZER) Dart Map #11f -
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FRi#| Intent AU HE

Intent

7E FHEBE G, FAME#ERE Gemini #EUH T Intent, {HZ Intent Ef1/E4AHE, T2E
Gemini M, RA BRI Gemini 8l AR E AR —1K, BEFRANER—, A6
navigation %mjﬁ%m Navigation 5§ NAVIGATION - frLL, el AL i—Lemfise, 8
Gemini % °] BEE A 5 & B ATFIAMAS R -

FoTER, BAMA BB EEEE S REE, RERENIHEE destination i HF8 A
Place, Ffstrl LAFE LAY prompt &H,

@ Extract the intents and slots from the following sentence, and export as JSON
without any formatting.

"SEaitEmE"

Available intents are: Navigation. Order
Available slots are: Place. Item

Show drafts v o)

{"intent": "Navigation”, "slots": {"Place": "&1t&4NE"}}

7 Gemini HUHEH AR F, Wpl AT EBITEER) Intent &2 Slot #RE T -

XM HFEES, JFKEEHBTENR, G2 Ty ~ Ty ~ TEL %%, AEREEAEE
PASEYm, soEH T4K1 ~ TIERD ~ THHR) , REREEROEH - R 2
) prompt, Gemini {398 7] DUE BAFFIHHE HIELE Slot,

Peoral, TR TIEET HARmmmE, SRR T =Rk 2 e IL8YE ) 5EF)FE, Gemini
AR A R AT

-21/63 - 2024 © B4+ a.k.a zonble


https://zh.wikipedia.org/wiki/-E6-8C-87-E4-BB-A3

R g TR

uly

@ Extract the intents and slots from the following sentence, and export as JSON
without any formatting.

"B MO - ZEBRFF=FAZEE 1L E"

Available intents are: Navigation. Order.
Available slots are: Place. ltem, Amount, Date, Time

Show drafts wv

{
“intent": "Order",
"slots": {
"Item": "BINGE",
"1Q",

Use code with caution.

R =85] B THR ) SAKT R MR ER R, BRT 20 T =85 ] 1&g —
AR AR A 00N, BT EE TIIR) FHREHHENEE - H, FfITLE prompt E+ £
Rt —25R, Gemini gl IR FFITESCEEL © (72, TMEATLIEER Gemini 45K 2 —
K, RRESRKIL H AT AT E -
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uly

@ Extract the intents and slots from the following sentence, and export as JSON
without any formatting.

"BEE] TMIIGE - ZARAXRTF=REE S 1LBME"

Available intents are: Navigation. Order.
Available slots are: Place. Item, Amount, Date, Time

Convert date and time to Gregorian calendar
Today is 2024/07/07 (Y/M/D)

Show drafts

"intent": "Order",
"slots": {
"Item": "BINGE",
"Amount": "1@"

Use code with caution.

HARZHHE, FMAGEHMEHE Gemini 824 LLM WIRE, s, BRMBAEEL—B, =
A H i s sy UNIX timestamp, #55EAET 1657548000 , (HiE HE & —1F 2022 FiY
H#, E@A2RMprEiinsss, mE e SRR E RARIEEEL o
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RIELARE TR

@ Extract the intents and slots from the following sentence, and export as JSON
without any formatting.

"BERT TMINLE - ZARAXRTF =R S1cEE"

Available intents are: Navigation. Order.
Available slots are: Place. Item, Amount, Date, Time, Timestamp

Convert date and time to UNIX timestamp
Today is 2024/07/07 (Y/M/D)
We are at Taipei time zone

Show drafts v

{
"intent": "Order",
"slots": {
"Item": "DINGE",
"Amount": "1@",
"Date": "2024-07-08",
"Time": "15:00:00",
"Timestamp": 1657548000,
"Place": "&iCENHE"

$

Use code with caution.

FHEINURLCEE MY prompt, HEHELFEFERERMEEIEE Z /DA o £ F T
H AR BAMREEE ME A FE AT ENEN TIE, IR R AR R E IR H A R
JRER, HEEREATEMN, L, IR0 NLU 51%, Bz HERiREdEk, mBfEA AR
prompt B¢ e
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Gemini  NLU

—{EZAY Gemini #Y NLU FI#ME/ET - BHAMEH Gemini 72— API key, Huffiacst
TRILAMEA API key HI/THE ©

import 'dart:convert';

import 'package:google_generative_ai/google_generative_ai.dart';
import 'package:meta/meta.dart’;

import '../interface/nlu_engine.dart';

@immutable
class GeminiNluEngineError implements Exception {
final String message;

const GeminiNLuEngineError(this.message);

@override
String toString() {
return '${super.toString()} Smessage';
}
}

class GeminiNluEngine extends NLluEngine {
final String apiKey;
GeminiNLuEngine({
required this.apiKey,
b;

@override
Future<NluIntent> extractIntent(
String utterance, {
String? currentIntent,
String? additionalRequirement,
}) async {
final model = GenerativeModel(
model: 'gemini-1.5-flash-latest',
apiKey: apiKey,
5

var prompt =
"Extract the intent and the slots for the sentence:\n\n$utterance\n\n';
prompt += "The output is in JSON without any formatting.";
prompt += "Valid intents are including: ${availableIntents.join(',")}.";
if (currentIntent != null) {
prompt += "The current indent is ScurrentIntent.";
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HERF Gemini ) NLU 5|%

}
prompt += "Valid slots are including: ${availableSlots.join(',")}.";

prompt += "If the intent is not in the valid intents, return null.";
if (additionalRequirement != null) {
prompt += additionalRequirement;

}

final content = [Content.text(prompt)];
final response = await model.generateContent(content);
final string = response.text;
if (string == null) {

throw const GeminiNluEngineError('Failed to generate response.');
}
final RegExp regex = RegExp(r'\{.*\}");
final match = regex.firstMatch(string);
if (match == null) {

throw GeminiNluEngineError(

'Failed to extract response from string S$string.');

}
final jsonString = match.group(0);
if (jsonString == null) {

throw GeminiNLluEngineError(

'Failed to extract response from jsonString $jsonString.');

}
final map = json.decode(jsonString);
final intent = NluIntent.fromMap(map);
return intent;

A TEESI Rz R, B LERE TR, SEE E r DUE AR SR MTEA R E:

import 'package:flutter_dialog/flutter_dialog.dart';
import 'package:flutter_test/flutter_test.dart';

const key = "YOUR GEMINI API KEY';

void main() {
test('Test intent for LeaveApplication 1', () async {
final engine = GeminiNluEngine(apiKey: key);
engine.availableIntents = {'LeaveApplication'};
engine.availableSlots = {'Reason', 'Date'};
final result = await engine.extractIntent('EERT, SRYVBEERR');
expect(result.intent, 'LeaveApplication');
b;
}
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FEHF Gemini i NLG 5%

Gemini  NLG

FM AR T HE] NLG 5% - SRR M EERS /] DURACIT(EBS R BB, &
BELEEE, 20, £-EHEEET, FERME NLG 5IZRIEE), EEM & ERIE R
B, RAERE RSER R OUE M R - SRR ASOURE T HRIES - Bril, M
s A\ B & A AR o —(HEY Gemion #Y NLG 5/ EEWT:

import 'package:google_generative_ai/google_generative_ai.dart';
import '../interface/nlg_engine.dart';

/// The Gemini based NLG (Natural Language Generating) engine.
class GeminiNlgEngine extends NlgEngine {

/// The API key.

final String apiKey;

/// Creates a new instance.
GeminiNlgEngine({

required this.apiKey,
b;

@override
Future<String?> generateResponse(
String utterance, {
bool useDefaultPrompt = true,
bool? preventMeaninglLessMessage,
}) async {
final model = GenerativeModel(
model: 'gemini-1.5-flash-latest',
apiKey: apikKey,
bk

var prompt = utterance;

if (useDefaultPrompt) {
prompt = 'Create a response for the sentence:\n\n$utterance\n\n';
prompt += 'The response should be less than 30 words.\n';
prompt += 'The response should not be another question.\n';
prompt += 'The response should not contain emoji.\n';
if (preventMeaninglLessMessage == true) {
prompt += 'If the sentence is lacking of context.'
" Just say you do not understand’
' using the same language as the incoming sentence.';
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final content = [Content.text(prompt)];
final response = await model.generateContent(content);
return response.text;

}
}

HAEHE FE G Gemini NEEREHEHAZELT, I8 TTS SiLELEHE T —EEHAK,
MR FRATE

NLU

B —EEANFE R B, HMHTE Intent # Slots, A, 5 Gemini BEEAIFEF
o, HERUERMA GO - BREEMN, U2 —EEREAFT
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FH NLU 4547 B JiE

58 D HTLAT8)F Intent £ Slots » A5 HrE PAIERELE - AEESE JSON HBNA[E]
&

"BERT - BB RBR"
HPIZ DM

- BREE
- AR E
- REERRE
- [BRERE

IMBHERIIU emotion » BRI key FBRHE X » value 7772 0 - 100

Show drafts v )

Sure, here is the JSON analysis of the sentence "4/ 7 » FHAEEER"

JSON

intent": "HEfR",

slots": {
'reason": "R

),

emotion": {
'politeness”:
'‘positivity":
'happiness": 0.2,
‘anger": 0.2,

'hostility": 0.2

A
v
A
v

1
)
J

IARBMIAERMRE S EERN, A DRIBEAERORE, ST ARMEE, BEBH
B BHEEEAORB G, BT LUREANEIE, sl & e i E AazEikaah o Bl
LR fhastat Bl U 2V ERR -

BE, WA LAREREHAZE B ARANE, 7 Gemini fefft Ul BLRIEZ -
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HIEERE—EE SRR - SRIBERAERNG BT RE
EREERY 7 45— Hex &% - & fSF{ERJSON 181\ » FEEAhERIIMYT

BB S IEH B EFIZIF IR

{"color": "#007bff"}

aitmRER®E NN ZcENET » BaFSHFIZF RN -

E’éf‘é

Show drafts

PAR 2 —LE3fRS -

ChatGPT

is ’TQEEHJ"

v

 BRTREZSESHNTERE - LTFTE2—8W00Z

ChatGPT

B LE A ChatGPT, E{F NLU Bl NLG 3% o LI &Ll ChatGPT E{E NLG 5%

H 51

import 'dart:convert';
import 'package:dart_openai/dart_openai.dart';
import '../interface/nlu_engine.dart';

class ChatgptNluEngine extends NLluEngine {
final String chatGptModel;

/// Creates a new instance.
ChatgptNLluEngine({

this.chatGptModel = "gpt-3.5-turbo-1106",
b;

@override
Future<bool> init() async => true;

@override
Future<NluIntent> extractIntent(String utterance,
{String? currentIntent, String? additionalRequirement}) async {
var systemPrompt = "return any message you are given as JSON.";
if (currentIntent !'= null) {
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ChatGPT

systemPrompt += "The current indent is ScurrentIntent.";
}
systemPrompt +=

"Valid intents are including: ${availableIntents.join(',"')}.";

systemPrompt += "Valid slots are including: ${availableSlots.join("',")}.";
systemPrompt += "Intents are in Pascal case.";
systemPrompt += "If the intent is not in the valid intents, return null.";
if (additionalRequirement != null) {

systemPrompt += additionalRequirement;

}

final systemMessage = OpenAIChatCompletionChoiceMessageModel(content: [
OpenAIChatCompletionChoiceMessageContentItemModel.text(systemPrompt),
], role: OpenAIChatMessageRole.assistant);

var prompt =
'Extract the intent and the slots for the sentence:\n\n$utterance\n\n';

final userMessage = OpenAIChatCompletionChoiceMessageModel(content: [
OpenAIChatCompletionChoiceMessageContentItemModel.text(prompt)
], role: OpenAIChatMessageRole.user);

final requestMessages = [
systemMessage,
userMessage,

15

final chatCompletion = await OpenAl.instance.chat.create(
model: chatGptModel,
responseFormat: {"type": "json_object"},
seed: 6,
messages: requestMessages,
temperature: 0.2,
maxTokens: 500,

)s

final responseText =
chatCompletion.choices.first.message.content?.first.text;
if (responseText is! String) {
throw Exception('Failed to extract message from chat completion.');
}
final map = json.decode(responseText);
final intent = NluIntent.fromMap(map);
return intent;

}

@override
bool get isInitialized => true;

}
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E1E ASR B TTS 5[%

ASR TITS

ASR

HA#E=ER speech_to text EEHMM) ASR 51% - AfLIEE], HERMp A2 5T
speech to text H4—J& - M{FH speech to text RFEJFE B, #i2E cancel() EL stop()
AUZESR, W& MERE T E L, B2 stop() &0 HAIHERTAA RIRHIES] onResult E{H
callback H °

import 'package:speech_to_text/speech_to_text.dart' as stt;
import '../interface/asr_engine.dart';

const _pauseForSeconds = 3;

class PlatformAsrEngine extends AsrEngine {
/// The default locale ID.
var _localeld = 'en_US';
var _isInitialized = false;

@override
Future<bool> init() async {
if (_isInitialized) {
return _isInitialized,;

}

final speech = stt.SpeechToText();

_isInitialized = await speech.initialize(
onStatus: (status) {
final map = {
stt.SpeechToText. ListeningStatus: AsrEngineState. listening,
stt.SpeechToText.notListeningStatus: AsrEngineState.notListening,
stt.SpeechToText.doneStatus: AsrEngineState.done,
I
var state = map[status] ?? AsrEngineState.notListening;
onStatusChange?.call(state);
i
onError: (error) => onError?.call(error));
if (!_isInitialized) {
print("The user has denied the use of speech recognition.");

}

return _isInitialized;
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}

@override
Future<bool> startRecognition() async {
if (!_isInitialized) {
return false;
}
final speech = stt.SpeechToText();
speech. Listen(

pauseFor: const Duration(seconds: _pauseForSeconds),

localeId: _localeld,

ListenOptions: stt.SpeechListenOptions(
ListenMode: stt.ListenMode.search,
partialResults: true,
onDevice: false,
cancelOnError: true,

s

onResult: (result) {
final words = result.recognizedWords;
final isFinal = result.finalResult;
onResult?.call(words, isFinal);

b;

return true;

}

@override
Future<bool> stopRecognition() async {
if (!_isInitialized) {
return false;
}
final speech = stt.SpeechToText();
await speech.cancel();
return true;

}

@override
Future<void> setLanguage(String language) async {
_localeld = language;

}

@override
bool get isInitialized => _isInitialized;
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TTS

Z/ TTS, FMIBAZE flutter tts FIEOE—F - £i5:58, HMAHE anait

TTS 5%

playPrompt(prompt) HIFFE, A LAEFEEAIGREEICEEBEHIT I —17, B flutter tts BT AIEA

RiEhk, FILUBESMEMT — Completer %1% -

import 'dart:async';
import 'package:flutter_tts/flutter_tts.dart';
import '../interface/tts_engine.dart';

/// Please refer to https://pub.dev/packages/flutter_tts to update your Android

/// manifest and i0S configuration.

class PlatformTtsEngine extends TtsEngine {
final flutterTTs = FlutterTts();
Completer? _ttsCompleter;

PlatformTtsEngine() {

flutterTTs.setStartHandler(() {
onStart?.call();

b;

flutterTTs.setCompletionHandler(() {
_ttsCompleter?.complete();
_ttsCompleter = null;
onComplete?.call();

b;

flutterTTs.setProgressHandler((text, startOffset, endOffset, word) {
onProgress?.call(text, startOffset, endOffset, word);

b;
flutterTTs.setErrorHandler((msg) {

_ttsCompleter?.complete();
_ttsCompleter = null;
onError?.call(msg);

b;

flutterTTs.setCancelHandler(() {
_ttsCompleter?.complete();
_ttsCompleter = null;
onCancel?.call();

b;

flutterTTs.setPauseHandler(() {
print('TTS setPauseHandler');
onPause?.call();

b;

flutterTTs.setContinueHandler(() {
print('TTS setContinueHandler');
onContinue?.call();

b;

}
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TTS 5%

@override

Future<void> playPrompt(String prompt) async {
await flutterTTs.speak(prompt);
var ttsCompleter = Completer();
_ttsCompleter = ttsCompleter;
await ttsCompleter.future;

}

@override

Future<void> stopPlaying() async {
await flutterTTs.stop();
_ttsCompleter?.complete();
_ttsCompleter = null;

}

@override

Future<void> setlLanguage(String language) async {
await flutterTTs.setlLanguage(language);

}

@override
Future<void> setPitch(double pitch) async {
await flutterTTs.setPitch(pitch);

}

@override

Future<void> setSpeechRate(double rate) async {
await flutterTTs.setSpeechRate(rate);

}

@override
Future<void> setVolume(double volume) async {
await flutterTTs.setVolume(volume);

}

@override
Future<void> setVoice(Map<String, String> voice) async {
flutterTTs.setVoice(voice);
}
}
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Mock

Mock

FTEAR ASR B NLU 5%, HHE T FERIThEE, FrLUBHETE BTl « & THIEDT
H, T CLEE Mock #J ASR B NLU 5(% o EAR FFEREA AsrEngine B TtsEngine HY
I, ABEAUETREALE -

import '../interface/asr_engine.dart';
/// A mock ASR (Automatic Speech Recognition) engine for testing.
class MockAsrEngine extends AsrEngine {
@override
Future<bool> init() async {
return true;

}

@override
bool get isInitialized => true;

@override
Future<bool> startRecognition() async {
return true;

}

@override
Future<bool> stopRecognition() async {
return true;

}

@override
Future<void> setlLanguage(String language) async {}

}

import '../interface/tts_engine.dart';
/// A mock TTS (Text to Speech) engine for testing.
class MockTtsEngine extends TtsEngine {
@override
Future<void> playPrompt(String prompt) async {
print('MockTtsEngine play Sprompt');
await Future.delayed(const Duration(milliseconds: 200));
onComplete?.call();

}

@override
Future<void> setLanguage(String language) async {}

@override
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Mock

Future<void> setPitch(double pitch) async {}

@override
Future<void> setSpeechRate(double rate) async {}

@override
Future<void> setVoice(Map<String, String> voice) async {}

@override
Future<void> setVolume(double volume) async {}

@override
Future<void> stopPlaying() async {
onCancel?.call();
}
}

FEREERN (HIEEBMATI%) -, G HEL Mock i) ASR & TTS 5/% -
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BETEEE BB

Loz
BRAINWAVES 8

FEE® NLU 5% TEERENER 2%, Fofpin] LB E S0 B ES - JMr9EEES
BV — (0 R E B AR 2 RO RS, WEIRE 2R, BiERs I E B sdT -

—BGEE HEIAE, WREE R Dialog, 7E%CH, Dialog B Conversation fJEFE A
K, HESATEFSCHE M ME S, (A Dialog ¥ BB L ZHHT, SFEBIAE  Z2HEHT
i f e 2 IR EREE, LR Conversation, FERGITHE & BVERZL5E AL RS HUMEAE o thn] BERE(E
VUI flow, VUI & Voice User Interface AU4EE o LI N H M4 VUI flow e

—B VUL flow #LI—ERIE, 7R L, BB ARNEE BRI VUL low B85
F—(ERE £, 28 VUL flow, @IRIEMAM Slots LILEHIMRGEME, HikF—E
VUL flow MRS « ME5EAIER, MEERHE /A Slot, (RMHM %Al H
ok, TEREHE PSR -
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% vUI flow JFif2E

FlE, Al es A — LR Slot, EERERMIARITES, REENFESTHLF, A
S 2 H— AR e E R AR, (A REEs MR GILeE, @iEEinim
v, (HRAEMARBH R B, AN ECERIE | EREM AT o BEILER Slot, HMTAMEHIE
HEAZ BB EME, —B& VUI flow, AIEs27ERELER Slot AR -

Z1&, EERIREE R EANE —EIMGRRR, BoE BT RNRR RN, BT Rt S AR E
HET RS CAEFEEN, [ HE RS G 25 1L HRTAV ST TIE, anRMEE 24 L H Al
HOEAR, A AT HHEAT -

M SMRERIRRR, B ZRANE AT TAERIRERY, JEH I System Call - 1522 System
Call JEH th2iE 5% 8 App FIsE 2 BN, FEEH#EEFIEE VUI flow HIEGT
EipHEE, AHBOER LENUEER O IIANET, T App F#EE B AEEL/EEL System Call 1)
HAE - &2, EmATDHERM, BT LIREMAHE—B TTS, &EMAHRE RS  TTS /] LUE—
BEERISCY, Al LIRcss NLG 51%ELE, #A5b, g —  NEE A — R MR — U -

FRL, BffTal Dot —BGEE LBhiRAE, B3 DU i A Sdi .
LN

e Intent

* Slots (W ZELIENEL)

o JEINTIRFER) System Call
fi £

e HfTL{ERY System Call
o TTS [HIE, #i&H B RELR
o AEREEL, BEZEN T —HEEE, TN —imEEEZ M E VUI flow

VUI flow

Mg Lol A Bl FRAERIE UML &9H) Activity Diagram, FEEEEIREH & H W
YB3 o DU BA_E Il B A i A2 s 1)

c94ead9fa-d80e-42ch-a5eb-c5a302d04clf

-39/63 - 2024 © ¥4+ a.k.a zonble


https://en.wikipedia.org/wiki/Activity_diagram

VUI flow A4

G —E VUI flow Ry, B %t & b _Eanfm i shia (EinAe ~ 8 a] DUEEH, R B 1 6
(Utterance) , J7f HRADHIELL XD EERRE - B2

* FAMAET
s FBEEGILBYE
s WREBYE, NELEERE...

£ bR, ATLOERS, HEEREREZME VUI flow AR, FHE —BHERE S Z 4 L5
HOE, wiEbl THERRy ~ THUH. FEE, B —BOiR VUI flow e

E R, 8 S T N R R B S E AR EE, (BERERT RT3 RE—BR—
EfFT, MRAE—ERERR, EEMAEH RERE) K, RATESEE TEERTE
i BYEEE] THE Wi WA ERkA0EIE, (EERE TS (AT LIRERY ) | B
HFTr] e RS THMAEBIROEE] | SRMHEERG 0, SH—HEFIRRR,
PR FM— BB R R - WA BESGT, RRELERIRMEMHERREBHEMH, IAE
PRAE & WOt 2R o

VUI flow

HEEEENRE VUI flow 257, Ffeiat—EBERE VUI flow HI/ME e

abstract class VuiFlow {
Future<void> handle(NluIntent intent);

Future<void> cancel() async {
delegate = null;
}

VuiFlowDelegate? delegate;

String get intent = '';

List<String> get slots => [];

String? get additionalNLuPrompt => null;
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VUI flow A4

12 M8 1 T e = (T

« #[A VUI flow B8 LRI TAF: #HMTEEMHEE VUI flow I, G handle (A
method

« iEfE VUI flow P ZHUSMEARIK: EH7E delegate H

o HAlf) metadata: WIFEMNEEETEANEM VUI flow, BRI Slot, UNEEFE
%85 LLM Prompt 1Bl Slot

7t delegate #', FMEET —F VUI flow EEEFEMHER TTS /%8 NLG 5%, Wi
T EEAN BN —omrEEE, TLLAE  onSettingCurrentVuiFlow F8%& N—1{E VUI flow =& &, ifi
HH onstartingAsr FEFFALE ASR #5 o HAb, B 18 ARAS REER

onEndingConversation °

abstract class VuiFlowDelegate {
Future<void> onPlayingPrompt(String prompt);
Future<void> onSettingCurrentVuiFlow(VuiFLlow? vuiFlow);
Future<void> onStartingAsr();
Future<void> onEndingConversation();
Future<String?> onGeneratingResponse(String utterance,
{bool useDefaultPrompt = true});

}

BN, {F & T GERERF B B B EEETHAY VUL flow, BEEHITE—FRIRHE, mig FB
HEEE BV IR, NMEEZRBIEA ASR #AIE TTS #5%, HHFERYHIETE handle method
BT TAE o AR EMGEBBGERIEE, IEE VUI flow F, #FFZE M cancelled
s, EEEBES true Ff, handle #EHBT—1T, #EMWE cancelled &A1& DA AL

true, W2, BERH -

EiEBEe A T —EEEEE. HEE delegate A null 2%, iE(E VUI flow i R&E %
HNEE: o RS ASR FRAIE TTS 3E%, ANB handle HERSSEEL THIT -
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B (EEE LR R

HFI B AEGT— EE A REEF I, ol DERAERER, —RE ARG RrRHE, REH
BERAESES, R —RERRRNEE, R2H Teams @HAERM - Ff/ofl BEastE
BYEEAALAE

517d5a47-e7f9-465a-89c0-50a176faedf8

Metadata

A E 4K VuiFlow, B—fEHE A LeaveApplicationVuiFlow o FHAFMAE NLU 52 & H;
4HEHE  LeaveApplication EEFEMEIRE, LAMN Reason B Date MWiffl Slots, FrLAFIMZEELE
intent B2 slots EMEEM: -

class LeaveApplicationVuiFlow extends VuiFlow {
@override
String get intent => 'LeaveApplication';

@override
List<String> get slots => ['Reason', 'Date'];

}

Slot

HMCEFF RSB LMmEEE, DUSHMEFH, Fr3fA date 8 reason iz M % Hok
REGEM(E Slot BIH » A1, FMAHEEMLWmEETAME LR, EHEHET TIFRR, &
TR H B Ry, ARSI, B0 T —{EP % errorCount AV E, FRAFRMUNY
RE

String? date;
String? reason;
var errorCount = 0;
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Slot

B AEZ KA ENE handle method:

@override
Future<void> handle(NluIntent intent) async {
Future<void> handleMaxError() async {
await delegate?.onSettingCurrentVuiFLlow(null);
await delegate?.onPlayingPrompt('{B¥a%El, SEEAREAZ');
await delegate?.onEndingConversation();

}

var date = intent.slots['Date'] ?? this.date;
var reason = intent.slots['Reason'] ?? this.reason;
var errorCount = this.errorCount;
if (date == null || reason == null) {
final prompt = () {
if (date == null && reason == null) {
return 'FERIEEFRIBHAEER? ',
}
if (date == null) {
return 'FERIEEFBRIBEE? ',
}
if (reason == null) {
return 'FERIEEHFBNER? ',
}
return '';

K

errorCount += 1;
if (errorCount >= _maxErrorCount) {
await handleMaxError();
return;
}
await delegate?.onPlayingPrompt(prompt);
await Future.delayed(const Duration(microseconds: 500));
final vuiFlow = LeaveApplicationVuiF Low(
onMakinglLeaveApplication: onMakinglLeaveApplication)
..date = date
..reason = reason
..errorCount = errorCount;
await delegate?.onSettingCurrentVuiFLlow(vuiFLlow);
await delegate?.onStartingAsr();
return;
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EiE—ER, WMTECHER, 2R intent 7, DINTE LeaveApplication ¥, E&F
T date ¥ errorCount fil—, BE2| T —EEER, BEAN handleMaxError ° A, B
LeaveApplicationVuiFlow # H—1{7 (4%4#% onMakingLeaveApplication) , AZIEHE
] date ~ reason £l errorCount #H# %, Riz&EFF delegate, Bl T FE M AN
VUI flow, WEMEAZEZEEZEME VUL flow, ABREHHG ASR #5 -

NLG

final promptForApplication =
'HRE—MAREERRNEX, BEREEMARR, KEFEHAME, LHSIBES, RaRNImEH
XF, RO
', wIREHAE Sdate, EHRE Sreason, FEMKEMIBNAIREE, REURBUF, BAEHR
emojio ';
final text = await delegate?.onGeneratingResponse(
promptForApplication,

useDefaultPrompt: false,
)
final promptForReply =
"INR—EARLET Sreason BRI, REEEMRMIEFIE ? IBE—A)FEMT T, FEHIR emojio ";
final greet = await delegate?.onGeneratingResponse(
promptForReply,

useDefaultPrompt: false,
) ?

T,
)

await delegate?.onSettingCurrentVuiFlow(null);
final result = await onMakingLeaveApplication(reason, date, text);
if (result) {
await delegate?.onPlayingPrompt('#FRY, IETEEIZEER ! Sgreet');
} else {
await delegate?.onPlayingPrompt('{RiE#R, MEAEIRFER | BHEERIR, Sgreet');
}
await Future.delayed(const Duration(microseconds: 500));
await delegate?.onEndingConversation();

System Call

BT BT HERAY  onMakinglLeaveApplication , i 2iEfE VUI flow AZRIEIYAZNEH) System Call,
FrlF MR EHEM class EHEHE—HEAL K
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class LeaveApplicationVuiFlow extends VuiFlow {
Future<bool> Function(
String reason,
String date,
String text,
) onMakinglLeaveApplication;

LeaveApplicationVuiFlow({required this.onMakinglLeaveApplication});

ZHEEAE BT EITIE, B %M mock —fE VuiFlowdelegate , 7EiE{E mock HEELF
—ERFERIMRIE, BB NLG 51 %a AWML EE, DEFRERE K TTS AR,
e & R R IR — IR VuiFlow 212

class LeaveApplicationMockDelegate extends VuiFLlowDelegate {
final completer = Completer();

@override
Future<void> onEndingConversation() async {
comp Leter.complete();

}

@override
Future<String?> onGeneratingResponse(String utterance,
{bool useDefaultPrompt = true}) async {
if (utterance.startsWith('EHRE—MRBANRFEERENEX')) {
return 'EREFHR';
} else if (utterance.startsWith('#NR—EAREET")) {
return 'SREHRE';
}
return '';

}

String? lastPrompt;

@override

Future<void> onPlayingPrompt(String prompt) async {
LastPrompt = prompt;

}

VuiFlow? currentVuiFlow;
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@override
Future<void> onSettingCurrentVuiFLlow(VuiFlow? vuiFlow) async {
currentVuiFlow = vuiFLlow;

}

@override
Future<void> onStartingAsr() async {}

EeE AT DURIRE T

test('Test Leave Application VUI flow - with slots', () async {
final delegate = LeaveApplicationMockDelegate();
var systemCallCalled = false;
final vuiFlow = LeaveApplicationVuiFLow(
onMakinglLeaveApplication: (reason, date, text) async {
expect(reason, '£5%');
expect(date, '§XK');
expect(text, 'HEHR');
systemCallCalled = true;
return true;
3]
..delegate = delegate;
final intent = NluIntent(
intent: 'LeaveApplication', slots: {'Reason': '4£J%&', 'Date': '§K'});
vuiFlow.handle(intent);
await delegate.completer.future;
expect(systemCallCalled, isTrue);
expect(delegate. lastPrompt, isNotNull);
expect(delegate. lastPrompt?.contains('fifREHERIE'), isTrue);

B;

iE1E test case ', FAIFGERT —HEARDL, BUEMHERHE —BHATERIEE TEERIVEHEH B,
RrEEREZN TTS HA%E, DUNEZRFRAP System Call B2GHF T « HE L, B
FREE & BA— A5, REZE/DTHEME slot , B2 —FEME&HE L —mEEEHEa T
slot BRI, BFEZEFE LN case AR 2B E——TEiELE case F', AIFE assert &t
T AN —dwEEERY VuiFlow %14, H2RARECRER, TEHE -
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System Call

BIERS], FEIEE G R RE, KRR Teams L, FMIEE THEEISCHF:, #
A ELEBAEEN URLY, sl UABRASHERE . AT AR wT LU N 2R BASE M URL #OFE
I

class TeamsHelper {
/// See https://learn.microsoft.com/en-us/microsoftteams/platform/concepts/build-and-test/deep-
Link-teams#deep- Link-to-start-a-new-chatoe
static sendMessage({
required String user,
required String topicName,
required String message,
H Ao
final encodedUser = Uri.encodeComponent(user);
final encodedTopicName = Uri.encodeComponent(topicName);
final encodedMessage = Uri.encodeComponent(message);

final url = Uri.parse("https://teams.microsoft.com/Ll/chat/0/02"
"users=$encodedUser&"
"topicName=$encodedTopicName&"
"message=$encodedMessage");

LaunchUrL(url,
// mode: LaunchMode.externalApplication

Ik

}
}

SR1BTEE ST LeaveApplicationVuiFlow FRHE, EAFAIAE (E

LeaveApplicationVuiF Low(
onMakinglLeaveApplication: (reason, date, text) async {
TeamsHe Lper . sendMessage (
user: "myboss@mycompany.com",
topicName: "Leave Application",
message: text,

);

return true;

b

HFTPTLIAEE Gemini BRI T WS RAVGHEREH-
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HFEHH System Call

RSERUHE, SHENEIARMLIZBME, RERE, ASAFE, RARBTE, KRR
B, SEORN. &ut, BEOBMEER UERASEELE, WOESHE: (EANTF, HRS
E), REZE, TORAZR, BAORER, MEORIE, SHENE, SASREE, TL8
BAfGE, BEMIfERE, TREZ,

RARERUER, ETABEN, RSHFE, XPES, FEMELU, AFA=EREYE, SETER
g, RJ—HFL, REEB, BERAEE, BERE, DUEBORER, BHSHRE. X8
DRES, RVFTREVER, DUEREE L. METHRRSERUMESH TR, SOETFE &
SRNEN, REFK/NCIHT), EFELZ,

fFERE, BE®N, (PHEEBANEZ, NARRHFR, SERZIGS. 5F, ARLES

B, BERER, OEBRBZ0, BHERRZE. SNERSAIMMS: MTRKEE
fF), BRGRZIBAE, PABTE. BEREBR, HETFIER, BB,

FHERE, ERARK, NOPAIMEKE, BERE. RPOIFQE, EE8HENE, VVREEHER, RIlE
®, XFIREERE, TERAESE, ESTORESILE, XRMXLE, SRINTHME, KEP
&, ALK, XBES, OETE, BHAOERSE, §ix1F, SRREFSATFMER, UE
FrERRE A RIE, BONE, FOETREBTEL, TBEEL,

1. https://learn.microsoft.com/en-us/microsoftteams/platform/concepts/build-and-test/
deep-link-teams#deep-link-to-start-a-new-chat «
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HMELZE—HEET ASR~NLU ~ NLG ~ TTS 51 LI REEERAE, BAE, sl LURIERI= G5
FEIE R ARG Bride, AFS BT REEA, R e BRI E A% -

TER LU S SRR 2 5, FELEWIA ASR 51% « I EIEBEES R T —1@
init method, B4, BT —Mf _emit method, AT EEEETIEAREE -

class DialogEngine implements VuiFlowDelegate {
void _emit(DialogEngineState state) {
_state = state;
_stateStream.add(state);

}

Future<bool> init() async => await asrEngine.init();

}

HEETI BN G AEE — (M _vuiFlowMap HIFEAS, 212, EHEESIRIEIEETER, #rl
PARIE A P SRS A B ERVE AL RAE o MHAFIthEET T — MM registerFlows )
method, AJ LR SEE AR IR E EFRAE + o

class DialogEngine implements VuiFlowDelegate {

Map<String, VuiFlow> _vuiFlowMap = {};
VuiFlow? _currentVuiF low;

/// Resets the Llist of [VuiFlow].
void resetFlows() {
_vuiFlowMap = {};
_updateIntents();
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}

/// Register a list of [VuiFlow].
void registerFlows(List<VuiFlow> flows) {
for (final flow in flows) {
_vuiFlowMap[flow.intent] = flow;
flow.delegate = this;
}
_updateIntents();

}

void _updateIntents() {

var intents = <String>{
"Confirm',
"Acknowledge’,
'Agree’,
"Cancel’,
'Reject’,
'‘Disagree’,
'Deny',

IE

var slots = <String>{};

for (final key in _vuiFlowMap.keys) {
intents.add(key);
final flow = _vuiFlowMap[key];
if (flow == null) {
continue;

}
slots.addALL(flow.slots);

}

nluEngine.availableIntents = intents;
nluEngine.availableSlots = slots;

HAE SRRSO ARG 5 B, FfIEIFY  _updateIntents method, j&{E method
PR EEEL Slot AUFUHTE] NLU 31%+, 5@k, NLU 5550 LIAE H i L i B
Slot A LIgi#E#:
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VUI flow Delegate

H1E VUI flow Delegate

&1{F VUI flow 1Y delegate, HEWEHMAVEEETIEE o LIIRMIFEEANE VuiFlowDelegate
iEf interface °

class DialogEngine implements VuiFlowDelegate {

}

@override

Future<void> onEndingConversation() async {
await stop();
}

@override
Future<String?> onGeneratingResponse(
String utterance, {
bool useDefaultPrompt = true,
}) async {
return await nlgEngine.generateResponse(
utterance,
useDefaultPrompt: useDefaultPrompt,
)
}

@override

Future<void> onPlayingPrompt(String prompt) async {
await ttsEngine.stopPlaying();
_emit(DialogEnginePlayingTts(prompt: prompt));
await ttsEngine.playPrompt(prompt);

}

@override

Future<void> onSettingCurrentVuiFLlow(VuiFlow? vuiFlow) async {
vuiFlow?.delegate = this;
_currentVuiFlow = vuiFlow;

}

@override
Future<void> onStartingAsr() async {
await start(clearCurrentVuiFlow: false);

}

RIR start Bd stop EUEMEUNT o ABERLEBAIA LUK IR ASR/NLU FIEEHIRIRE TAF - AT LIS

BaR NLU 8t NLG 5/ZEMmEEF, BEzZEL, NRiESstiBng -
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Future<bool> start({
clearCurrentVuiFlow = true,
}) async {
if (lasrEngine.isInitialized) {
return false;

}

if (clearCurrentVuiFlow) {
_currentVuiFLlow?.cancel();
_currentVuiFlow = null;
}
await ttsEngine.stopPlaying();
await asrEngine.stopRecognition();
await asrEngine.startRecognition();
_emit(DialogEngineListening(asrResult: ''));
return true;

}

Future<bool> stop() async {
if (lasrEngine.isInitialized) {
return false;

}

_currentVuiFlow?.cancel();
_currentVuiFlow = null;

await ttsEngine.stopPlaying();
await asrEngine.stopRecognition();
_emit(DialogEngineIdling());
return true;

ASR  NLU

FERHIREE LB AR5 | B RE R, FMpiBHinEids ASR 5/ZEAUIRAR » A1k ASR 5IZERAEH !

E, WMEESERREE, S H BTSRRI, SR IAE NLU 510 R
B (HH2 handleInput JEBY) © iEiEA —/NBOER, 7ERVERELMEHE & AHAARE—1R
SEEBEABAIGR, ENESERET, e EREANRENRE -

DialogEngine({
required this.asrEngine,
required this.ttsEngine,
required this.nluEngine,
required this.nlgEngine,

o
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asrEngine.onResult = (result, isFinal) async {

if (lisFinal) {
_emit(DialogEngineListening(asrResult: result));
} else {
await handleInput(result);
}

}

asrEngine.onError = (error) async {

b

await ttsEngine.stopPlaying();
await asrEngine.stopRecognition();
_emit(DialogEngineIdling());

asrEngine.onStatusChange = (state) async {

b
}

if (state == AsrEngineState. listening) {
return;

}

final current = this.state;

if (current is DialogEngineCompleteListening) {
return;

}
if (current is DialogEngineListening) {
if (current.asrResult !='') {
return;
}
}

if (_currentVuiFlow != null) {
final intent = NluIntent(intent: '', slots: {});
await _currentVuiFlow
?.handle(intent)
.timeout(const Duration(seconds: 60));
return;

}

if (current is DialogEngineListening) {
_emit(DialogEngineldling());
}

#H ASR # NLU 5|%

ZFY handleInput HJAZANT o I FH G HREE handleInput . FL, SMERAT LA EA)ER
ASR FEE#E, MREEEHE method HA—BICT, Bl LULE) NLU 51% LI EHERR

1, &

String fallbackErrorMessage = 'Sorry, I do not understand for now.';

ITREAHIE -

Future handleInput(String input) async {

_emit(DialogEngineCompleteListening(asrResult: input));
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await ttsEngine.stopPlaying();
await asrEngine.stopRecognition();

try {
final additionalPrompt = _collectionAdditionalNLluPrompt();
final intent = await nluEngine.extractIntent(
input,
currentIntent: _currentVuiFLlow?.intent,
additionalRequirement: additionalPrompt,
)
if (_currentVuiFlow != null) {
await _currentVuiFLlow
?.handle(intent)
.timeout(const Duration(seconds: 60));
return;
}
final flow = _vuiFlowMap[intent.intent];
if (flow != null) {
await flow.handle(intent).timeout(const Duration(seconds: 60));
return;
}
final prompt =
await nlgEngine.generateResponse(input) ?? fallbackErrorMessage;
await onPlayingPrompt(prompt);
await stop();
} catch (e) {
_currentVuiFlow = null;
await onPlayingPrompt(fallbackErrorMessage);
await stop();

}

had, WMCAEER T MR AEE 5% -

ERMSF I EEE S EE A2 MR 287, ML E LB AR, RElRE

S5 R RE R IERER o B@ M LUER  flutter_test BEEM, KE—LHE o HIEAY
WA, FMeH TSR |, KH) LeaveApplication F[E, (HEMNKELHEIEER, S
EAZEEEL, ANeIfMEEA TR N FREL At |, Skt s EEHFERE, &2

BusE e IEMES] T System Call o & T B0 K S A4pg B AR S RIE, SagilE-~F, FMEE =+
P2 NESERGRIE -

-54/63 - 2024 © ¥4+ a.k.a zonble



BT

test('Test Engine with Leave Application', () async {
final engine = DialogEngine(
asrEngine: MockAsrEngine(),
ttsEngine: MockTtsEngine(),
nluEngine: GeminiNluEngine(apiKey: key),
nlgEngine: GeminiNlgEngine(apiKey: key),
)5

final completer = Completer();
var systemCallCalled = false;
engine.registerFlows([
LeaveAppLicationVuiF Low(
onMakinglLeaveApplication: (reason, date, text) async {
expect(date, 'BARTH');
expect(reason, 'HZEIT');
systemCallCalled = true;
comp leter.complete();
return true;
1y
D;
await engine.init();
await engine.handleInput('FAE5ER");
await Future.delayed(const Duration(seconds: 5));
await engine.handleInput('BB R FFHEELEEIT');
await completer.future.timeout(const Duration(seconds: 20));
expect(systemCallCalled, isTrue);

b
TEE(ARESHECE T, TR E T EEIESNERE L A BB 555 [ AR -
o EOUEAHEESIENY instance, EHEE T RMEMMR ASR ~ NLU ~ NLG ~ TTS 5/%
o B9 EEEMIAMZEAE AR VUI flow ©
s WAL SRS
2%, i@ handleInput I, 7EEFERY app F, FAMRIM start method HREEE)HEET]

B o
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TIEAZWEENGE, BRTEBHERE TN EEBHRENE Slot b (LRI w72
#lpy, HEERFE—E VuiFlow T4, 1ERER) , BUEEZET TIEZE, BEEAEFR
MRS BEIEMES T T8 ~ THF) ~ TiREE) F67T, T EEBEN System Call °

R By i B R 2 — BeaE, Mt n] DUEE B B AHE iFlow A o

const _maxErrorCount = 5;

class ConfirmVuiFlow extends VuiFlow {
final VuiFlow positiveFlow;
final VuiFlow negativeF Low;
var errorCount = 0;

ConfirmVuiF Low({
required this.positiveFLlow,
required this.negativeFlow,

IR

@override
Future<void> handle(NluIntent intent) async {
if (['Confirm', "Acknowledge', 'Agree'].contains(intent.intent)) {
positiveFlow.delegate = delegate;
positiveFlow.handle(NluIntent(intent: '', slots: {}));
} else if (['Cancel', 'Reject', 'Disagree', 'Deny']
.contains(intent.intent)) {
negativeF low.delegate = delegate;
negativeF low.handle(NluIntent(intent:
} else {
errorCount += 1;
if (errorCount >= _maxErrorCount) {
await delegate?.onPlayingPrompt('{R{3#K, EIRXEBZ');
await delegate?.onEndingConversation();
return;
}
await delegate?.onPlayingPrompt('{R4a#l, HAIEIRNER, FHEEMSE?");
final newFlow =
ConfirmVuiFLlow(positiveFlow: positiveFlow, negativeFlow: negativeFlow)

, slots: {}));
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..errorCount = errorCount;
await delegate?.onSettingCurrentVuiF Llow(newF low);
await delegate?.onStartingAsr();

}
}

@override
String get intent = '';

@override
List<String> get slots => <String>[];
}

ConfirmuiFlow B MEELE%E: positiveFlow EZ negativeFlow , #7AICFERMHEEIE ] &
RS R, Z#EAR T —E VuiFlow © £ handle 7, FffiaEfAZEOEZ, WEE
F¥1 , BEEA positiveFlow , WG IAE 1 , BLEA negativeFlow o WIRAF AHEIEIZE &
AT, e BUGHRERE, BERERIEOR S, A REEE

R ZR LR, EHAEN—EERRIRETHE TBOE  TRA AR SR HARRIAT
N - B2, HERERNT, HRETESE THARE) . FMA TR [EIE
21, BRAERRNE, WRERREENRE, WARER N EIZEIER, mH T TH
1, FHEREAREES

HATER R LIE Wi EE. —MEp @ EREA TREEEEE) 1) VuiFlow §, ZHETEAR

BEENERE, RS, THEALREFENRED X - BEMERMERZE VuiFlow, #F
TR EZE, PREZELEREBEERNERNE, HAZNEERMN, #%ZEEREBIE

BE o LA LB E— a0 HE, fEEmirzl, REMHEHRD TBUE) |, BasRSEs -

BRI T B E S5 5120 handleInput JEEX:

Future handleInput(String input) async {
_emit(DialogEngineCompleteListening(asrResult: input));
await ttsEngine.stopPlaying();
await asrEngine.stopRecognition();

try {
final additionalPrompt = _collectionAdditionalNLluPrompt();

final intent = await nluEngine.extractIntent(
input,
currentIntent: _currentVuiFlow?.intent,
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additionalRequirement: additionalPrompt,
i

if (intent.intent == 'Cancel') {
// ¥ TTS

stop();
return;

PR IE 2 RIS A R LU, TSR AR B PR A 2E i R SRR AE
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TGRS BRI, &

SRR, REPMERAEE ), RERE, BEHEERRME -

ik

HERATRTH R RE S, BTREERRFFRM ASR ~ TTS 188/, £ NLU 8 NLG 77
m, APKREMEM LLM BEeh, EEEEMAE Gemini o i FMAYEE T BhER & A0 FI 8250,
WK ERGRINELTCi ~ AR RE — R, SRR, (0 E R sl & AT

o B AR E ASR e

BIREAEAGE, NLU 5/ 8EEaE, REE AR, Fril, siEsERLEEEET S
SEARIRIE, MR AHHE ] DI BRI TE R R EREE AR L - IARFLFIFHKE TTS 5/%,
FEIEE A7 R A B A SE, Bt nl DUEE [ f) 7, A E RS, HE%E
IEMER A TR TTS 51% E, RMgAE GUI el TTS 5IEHFZFARPA)T o BLERHE A
HT LR AR AR o (HANR 2 ASR FEshaR, Aluti A MEEIRIE T LA T -
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B IE —BETEYRNE SRS, A —IHUM TR ) EREM, B
AEH AR, 576 LR ASR FIRARMEARTE, P NEERD - FFIT LU
(B2, & ASR SIEESEREPRRL T TEEARL By, AEEGER TR ISR R, 1E2
ARV R BITE e BIBeE R B, (B, WRERFERABEREEER, B R A RE - #F
—ME A HE/E, ASR SIEARAIPHEIC TEEEIR ) Hra 2K,

—E7r R, SRR HE TEEE 2k B TEVEZS ) AVFISR, (B AR A A P
RAEMEET, HMEEFFEREER ASR BAHIAF, ERABEELEEY, hEF—LAF
HAEEHUEIE Open Source WL TEEFEH, HREZRELER S ASR IIGES, AR
DA ASR BERIFAH o

o, TDUBERAEE M aRGT LR, TR, RFIREFETIEZEE TR EEER, 3
FIEE AT LML TEERER ) R TSR |, @ikt ] LOBBEE IR - 2B B0, &K
FARSE L OFIET, R TEEER ) E AR AREGS, B AT ASR AU RAAH
b, EEEERS -

M —LeipeE, RSB T emEEA ASR DgeifEE, Worst, MRS @EETTI6E,
EAHEATRERNBE A, B2 TR T FRY, B2 TREERhRREEsiEREE
LOERFN T HEISEIE R BRI, B | ez A NDIC_ | © ASELE SRR )
T o

AR B B — AR IR, BRI E — AR B ASR HIHESAER o el Ll
FERE T LIt — B A R ER, Blan A A e e ARV B i, R R ERITE
[e] 1 28 e S L o

E, E—EARFET, BT LERSRE LR SEREE, DL 10S &, TR DU
AVAudioSession #ENFER mode, i0S FEZEANFR mode 2%, ERANFEEITHEERIE
By, MATEER) mode BULENFEMIER, I7H, WIAREET videoRecording , FFHEHI A AU
X, G RR B EE S (BERE) #e0ER, EARASRMBENSREER
FLBGE A5 5E voiceChat B2 videoChat JEFEMBEMEAE ZFHFFHE, HBOEHERS—EERED
PREME, MAE 10S 12 Z21&, SEREESEREEHAAES, LT voicePrompt mode °

TANR TR R EREAHLE, AOAE B AR r e 7 -
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https://developer.apple.com/documentation/avfaudio/avaudiosession
https://developer.apple.com/documentation/avfaudio/avaudiosession/mode
https://developer.apple.com/documentation/avfaudio/avaudiosession/mode/2962803-voiceprompt

ERMBREREF, (FHM ASR 515 & HEIMMHT, 52, speech to text 7£ i0S A
B THERR AP, MHEREEEAE T MMOMERIRS, T NLU -~ NLG 51%, HIZ2HEIT
Gemini API - HEZ S 044 EE R, HAMEEEE (Latency) , EAIEEE BRI
HEERSR— A E SRR ERMEE, GeMAE AFER & MH) 5 N7, 2RAFE
IFRIER, ATEEAT—2 -

prif—eesf), FFIelEr R ZM— Lo e =, THRREMERIFRGR o T3, 7£908] ASR &
Rztk, WMEH—EEENTFERSE, B ASR ARIE—n, WREIE—LHAMERNREA,

MBEHAH LML LR NLU 247ZhEE - A5h, ASR FIE@EE GEMHER ST 2R, KE
FrAéRbeE, REEMEHEBERGRES T, B, WRIM—Fllasiang, FE5IERAENHER
—E Ty~ Ty ~ THER D B THOH) F46), M LIAHBOER SR, HEIE T
BRFERAR, BB LENT SRR o

AN, BHATREE A EEENEEIGATL Y, FE-EEFHE - 8, EETEHTR,
MEENERT -

H e GE: HMGFERBREESIWESTEN, E2RME CEATHEREES, 53t
AEEERE SN, —AAAEEBENANE BB E, #RMEEEHEE N RS, B
MRS E T, TR EaEEE, EEF A AFELERE - RMEGFERES
HIETER M, ARl DIESHTRI T [ RIR -

a2 BRI R, AH SRS S D R R 2 BRE L, @ —THBkEL - £ NLU #u#ksr,
LT HIRE SRR, W LA P — BT RN AR, T EMRIREA R S % T
FIRE S HIEIE, HBCRRHERE HE ASR £, HElHE AAY ASR 5|%8EE R E L —EFEE R
x, RBEAHIEEES, KA SRI T LI EE - HHET ASR B thrE s E L, 3,
AR A gk e J7 848 FH T LA R RR IR B3 2 BRGS0 ASR 517 o

1. HE TREEER) ;259 https://zh-yue.wikipedia.org/wiki/F & Bk
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MR T — AR EREEES 15, A, T BRREFEE, BERIATIEZM -

GUI

ETRENEEEEEFEL S, BERERA—ETER Flutter JEAE S, I LI BT
MAIEEE 51 ¥ E—E Provider & BLoC 7, jii7E Widget Tree Wi FERIE, #E
il App FOEMER 5> AT DABHIRERAS R BEE, DU BB BEE S B E AR Rk, T3 GUI -

HEB L, WMERTHE GUI LEESBERIRRE, BEEEEEMN GUI/VUI BEREE)
AR, TR, ERVEARST, EMAEFET THERE) | RARTH VUI KEERE THE
AERREEATIE ) | JEASE “HmEat 2 oh, BAEEM —fE System Call, fEZMEFBEH —HRE, B
THLAFEEREZSN, e DUARERR T 20, RMaEr B DIsGHR Tar—@) ~ TF—
1 ~ TEr—H1 ~ Th—HJ Fm<, MEdms, waas# GUI HItkE) -
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% £ TR E

M GUI/VUI IRAHE m#xEts, BT VUI flow &5 Activity Diagram 245, thFHHE
#E GUI 1) Wire Frame ;2 Mockup, W& EAHELC - £/ GUI f&, RIE KLY
Flutter JE A BHEBEMRE, RS # B

PR —28 Flutter A5 #24tAY ASR B TTS £/, 1 L Gemini API f#2{ft NLU/
NLG Mifg, i, A RAGEME A E LB eSS - RN EEFEZES, ASR~TTS ~ NLU
Bl NLG, #F2 interface, [Flitt, A EILMIEL interface HEE, #r] IEHsEANENS -

Wake-up

HAEE A TR AT L BE o TEMARE RARAUIRFIR, &FHE—EMWE: (Wake-up Word) |
R AR 2 THey Siril ~ TOK Googlel ~ TAlexal %, :EEBIELF RN %M
ARRE, BERTERRE, (EEdt NMEEAERIRR, FURRIFER B R & & o 4T & _LliE Lo e
i, WAE, AHEA ASREGIREE, FIIaE R BT o MAERZ BT, HATFE
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