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Al Assistant : Speakers

NUGU
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Al Assistant : LjH|#A|O| M
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https://youtu.be/TXw7468D8U0?list=PLhp6UuAYrPtqVdkta98K0zY0OzuyeveKZN
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SKT2| Al (1/2)

e Life Companion : “Connect everything if you want”

[ Human Life ] [ contents/service/info. ]

Connect

-

Intelligent
Agent

WEBIEN  \X/TKIPEDIA
| The Free Encyclopedia
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Smart / e \ ma p
Advisor /

Commerce @

Contents

Integrated
Service
Platform

Communication

[ SKT “Al R&D target” report, Sep. 2015.] 12



SKTS| Al (2/2)
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Core Technology - NUI
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Wake-up (Keyword Spotting)

[ Basic structure ]

Keyword
Model
Filler
Model

* Use low power resource
Advantage * Available for wake-up word
(Echo: ‘Alexa’, NUGU: ‘Aria’, ‘Tinkerbell)

Input

Hidden layer

Output

MNon-Keyword
Filler

Silence Filler

Keyword-1

Keyword-M

 Performance degradation compared to server-side ASR recognition

Dis- * pre-registered keywords only
advantage
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Automatic Speech Recognition (ASR)

Speech Signal — -~ » Recognized text

"M W

- | Challengesuu

* Background noise
* Low power speech
* Far-field

* Cross-talk £~
* Incorrect pronunciation
» Similar pronunciation

* New word, non-standard word
* Large vocabulary

 Natural conversation | 4
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Natural Language Understanding (NLU)

Domain
Recognized Text > > Intent
Entity
“M2 I9M L{F" Domain: Weather

Intent: ask.weather
Entity: date.tomorrow, location.Seoul

« Ambiguity of expression

* Proper noun

e pronoun

* Domain increasing

* New word, non-standard word
* Natural conversation

* ASR error



Service / NLG

Service
Provider

Domain Service Logic
Intent > Natural Language > Output text
Entity Generation
‘W ME2 dEstl +50|
Domain: Weather Cra 2 O )LIC =[N 7[22
Intent: ask.weather ot 1k, | 7|22 .

Entity: date:tomorrow, location:Seoul

___Challengesuy

* Looks like human
* Domain increasing
* Handling Input outside coverage
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Text To Speech (TTS)

Output text » Output speech

LW ME2 aEsty #£350|
Cra Z2 O ¥LCE =X 7[22
ot 1k, A 7|22 "

» Naturalness

- Tone, pause, speed

* New word, non-standard word

* Exception pronunciation processing



Core Technology - Intelligence
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NUGU Knowledge Base S
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NUGU - Service Flow
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Open Platform NUGU Play 7H'&

=3 £ (Dashboard) HZ #$)

Clova - Extension
Alexa - Skill
NUGU - Play

CLOVA
Clova Developer

3rd PartyZ} 7S A 21N MH HiZ/2 Y
Console interaction model

ALEXA

Skill Builder interaction model E

NUGU
Play Builder

A Hiz/2Y
or Amazon Lambda
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Cloud based speech recognition system

Client : end point detection, speech capture and compression
: send streaming data into the cloud server
Server : run large vocabulary speech recognition system and return results

Control server ASR Server 1
Voice signal /
2
- €

< . . i
Recognition
results

ASR Server 2

EPD
& speech
compression

ASR Server N
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Feature HLDA, STC, Equalization / Wiener, Kalman Filter / Model Space
A
Neural Net Bottleneck Feature
7 1 a N
c e . MPE, fMPE
Discriminative
Training MCE, MMI
Sk )
B Big LM Distributed Modeling, Long Span LM
Deep Neural : . .
DNN based Acoustic Modeling Trainin
s ) Network \ J J
7 N 4 )
. FSN
Dynamic
Network Lexical T
Ol Al k | exical Tree
[ |
Static WFST (weighted Finite State Transducer)
Network
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5’424 7|= /4 - Neural Network 7|2t HO{ZHZ (NN-LM)
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=424 7|& 74 - Sequence to Sequence Learning, CTC
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Input
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MEKE] ThL

AEC RES SSL Beam
(acoustic (residual (sound -former
echo source &
suppressor) localizer) Post-filter

Echo
canceller)

= AEC

=2 SER 2tA0AM S 214 5 =HH

= Sub-block EE £+ M 85l0{ 2 HE &9 long-tail H|0{& Z=}
= SSL
- 23X A HE oS
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= MVDR (Minimum Variance Distortionless Response) {Zd M 8O 2 of =
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SdUA £ J|M - SIMD (single instruction multiple data)

StLEQ| InstructionO| M vectorl| &4k

A 2AE|FS HE

o] 7tset S0l cHolM EE coreS 0| 8¢t

Source 1 X3 X2 X1 X0
Source 2 Y3 Y2 Y1 YO0
Destination X3 OP Y3 X2 OP Y2 X1 OP Y1 X0 OP Y0
Instructions Cata Instructions {:} Cata
L e
& >
& {}{}ﬁ

Hesults

Hesulis

k=k=,

0|
1 L
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1) Data 2Hj

2) t& 1} 4= (GPU-> CPU)
3) M2& parameter(W) A4t
4) W X|2Hl (CPU -> GPU)

5) =EE Ml 7tX| Step1FE Ht5

GPU
Card 1
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Data 1 Data N
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1] At
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23 o{&: learning rate &7,

L HAM AIZE HEYTA SM(mini-batch 37|) & Hardware 1’377t X| 12{sjjof gh
Asynchronous SGD(HOGWILD)

Model Size: Data &€} vs. Model 2% vs. Matrix &t
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[ Data Parallelism ]
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[ Model Parallelism ]
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