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Al Assistant MH| A S% B3 O. Background

W ME2 2lEHo|A] SH U LiFE=2t > Motion, Touch, Voice, Vision (fingerprint, iris, face)
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- Smart Phone2| E& - OS Infra, Device Infra, Sensor Infral| 2=
- UI/UXE &3t AFE AL Needs Sl (Touch, Haptic, Speech, Gesture, Face)

- Deep Learning 52| ME& 7|&2| & > QAE &4, 7|=2| dd&3t

o Ci3} QIE{H| 0| A (Conversational Interfaces)
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X & Core Activityl| 20| Mgt ¥ QA: Question Answering
* DS: Decision Support




Example of Tech. Components 0. Background

W 2’4214 - Automatic Speech Recognition (ASR)
B Xt 00|35l — Natural Language Understanding (NLU)
W X|AH|0|A - Knowledge Base (KB) OICE RECOGI
W H2AE S HE - Text To Speech (TTS)
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=014 AL - AMHA IR 0. Background
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https://www.sktform.co.kr/index.php/79926/

=014 AL - AMHA IR 0. Background

W MH[Z A[EF - S, Smart Home, 278, €3, EM MH[AE 7|22 2 A%
W E180|E - Al Cloud 7|% 7|5 HHIO|ER MH|A 7|5 F7t (72, FEHE, £ES, ..)
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Natural vs. Artificial 1. Artificial Intelligence

| st Q1S XS (Natural Intelligence & Artificial Intelligence)
Z12to| HTHEO| M2 L=, OF%2 ¢HF0| o= etF S 15T LiH|sto|of= &

o Some advantages of Natural Intelligence over Artificial Intelligence
- Energy efficient
- Universal
- Multi-tasking
- Complex movements

- Already have billions of them

S 90100TTR (000
%‘gv o
2

o Some advantages of Artificial Intelligence over Natural Intelligence
- Fabulous speed
- Operate 24/7/365
- Less biased

- Accuracy

= Human + Al
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Bot, Agent, (Virtual) Assistant, Robots m

M Definition: Task-oriented definition -
H Difference: Different levels of automation, Different target domains, Different target tasks, ... B

B Ongoing Competitions: Device-based platform war

“Assistants eventually invoke bots to do domain specific work” . .. smescon

Global Smart Speaker Market The Expansion Alexa Eco-System (‘Alexa-Skill’ based)
3Q17 3Q16 7H)
RIZAF m TOTAL ALEXA SKILLS-US only
EOIMMOIT)  M/S(%) SO MIS(%) 30000 25,784
000 | 24,385
Amazon 5.0 66.9 0.9 93.5 ' 20,081
Google 19 253 0.0 0.0 20,000
JD.com 0.1 16 00 0.0 19,000 oo 12293
Xiaomi 0.1 13 0.0 0.0 10000 F 6,068 §
I 3,000
Alibaba 0.1 09 0.0 0.0 S0 o 1,000
0
Others 03 3.9 0.1 6.5 12|34 |1a]20]3]4]|=
=il 14 100.0 09 100.0 2016 2017 2018

X Source: SA(Strategy Analytics), NHE XIS 3 X Source: Amazon, voicebot.ai, NHE XS #




Domestic Al Speaker Market 2. Al Assistant

B Contents service (Music, VOD, Radio, Podcast, ...)
B Smart Home, Navigation, Shopping, ...

2y 7| Al Assistant &

SKHE| & AIATIZ NUGU =W (= SA|/28, 718 W 717] A2 2 N0, SKB B tv 2 E, T map H&5/58
KT AIAT[7 GiGA Genie &, 718 W 7|7] AAHMOf, 7| RRSH MY AMHA, 7|sE=E =7t 7ts
LGREE L 40|t ‘Clova’ MR. AIAIAH U+ SE[TAI EA|
NAVER =214 Al HIA ‘Clova’ B3], AIATL|IA Naver Friends EA|. U+S CHYSH ALRIALQL A
717t 249214 Al H|A ‘Kakao I' 2], AIAI|FH Kakao mini ZA|
LGH X} =24 Al H{AM 'DeepThinQ -7, 72, Of0FE & CHAT AR & €
A d XL 24214 Al H|A ‘Bixby' 27, SmartThings (Samsung Connect) App= Sl XtAZHH H|Of

DeepThinQ" gy

X Source: Bloomberg, NHE XIS H




International Al Speaker Market 2. Al Assistant

B Contents service (Music, VOD, Radio, Podcast, ...)
B Smart Home, Navigation, Shopping, ...

29| 7|1 Al Assistant &8

Amazon S84 Al HIA ‘Alexa’ 27, AIAL[7 ‘Echo’ X Echo Series& &% 7|70 & & &

Alphabet =324l Al H[A ‘Google Assistant’ 257, ‘Google Home/mini'E &3t 78 Lf 7|7| &8 MO
Apple 2424 Al HIA Siri' 7. AIAL|Z HomePod EA|

Microsoft SQIAl Al H|A ‘Cortana’ 27, Harman Kardon 2222 AIAL|# ‘Harman Kardon Invoke' Z Al
Sony AIAT|Z LF-S50G £ Al. Google Assistant B Al 5! QHtsk ALF A|AHR HE
Baidu SQ14 Al HIM 'Duer’ 27. AIAT|H ‘Raven H' 374

JD.com AIAI|F QI 'DingDong’ 2 L7 EAl SUME X ADEZ 7HHNE AE & 7Is

Alibaba =3 IAl Al HIA ‘AliGenie’ 27, AIAL|Z Tmall Genie X' EAl. 582 8% ZA 7Is ESR
iFlytek =3UA AIZ|AL 219)0] & = A0IEZ0 A 2247 ME

X Source: Bloomberg, NHE XIS H




Global Al (Assistant) Market Forecast 2. Al Assistant

B Global market expansion is expected
B Aim market domination by taking tech platform leadership (ex: Google, Facebook, MS, Amazon, Baidu)

Revenues from the artificial intelligence (Al) market worldwide,
from 2016 to 2025 (in million U.S. dollars)

70 000

59 748.54
60 000

50 000 46 519.61

40 000
34 381.76

30 000
24 161.77

Market in million U.S. dollars

20 000 16 241.52

10 000 6 629.44
4 065.99

2016* 2017* 2018* 2019* 2020* 2021~ 2022* 2023~ 2024~ 2025*

X Source: statista (2018)
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Data — the world of concept instances

B Concept - the meaning of data (organized in hierarchical, connected, ...)
M Basic materials for statistical computation, which is the basics of machine intelligence implementation

l Concepts STRUCTURE
— Entities: the meta-level description of objects in real world (semantics / expressivenass)
— Properties: the meta-level description of object-object relations (attributes) CONGEPTS
— Objects are connected to each other along with their inter-relation (classes)
B Instances PROPERTIES
— Set of concrete examples of concepts (Entities & Properties) R B
— Machine learning working on instance world to learn its concept world | ENT'T'ES ________________________
— One of the basics of machine intelligence implementation (statistical method) Objects Values
X Source: Al3
B Metrics
— Population & Sampling
— Confidence Interval & Statistical Significance Fopulstion o] o |
oati oliance that your

— Popularity & Ranking &

population mean will fall within this area

B Reasoning? Inference?
— Deductive Reasoning
— Inductive Reasoning e

2.5%
outliers

@

X Source: medium.com

11 | 2018 © All Rights Reserved. SK Telecom, Jae-Hong Eom



Data & Al & Machine Learning 4. Al & Data

B ICT, Data, Algorithm & Automation - “Al”
B Machine learning = O|O|E{ 2 £ E{9| & (Learning from data) | |

Meaningful

Four Phases of Industrialization el i

Big data i ol i : .
Sy Dimensionality Feature Idenity Fraud Classification Diagnostics
Visualistaion Reduction Elicitation Detection

Structure Image
Discovery Classification

Customer Retention

Industry 1.0 Industry 2.0 Industry 3.0 Industry 4.0

Advertising Popularity
Prediction

Learning Learning Weather
Forecasting
Clustering b
Targetted ac I n e Population Market
Marketing Growth Forecasting
Customer <
Segmentation Lea rn I ng

Recommender UnSUPerViSed SUPeerSed

Systems

Prediction

Estimating
life expectancy

End of Beginning of Early 1970s Today
18t century 20t century
Use of water and steam Use of electrical power to Use of electronics and  Use of cyber-physical systems to
power to run mechanical enable work-sharing mass IT to automate monitor, analyze, and automate
production facilities production production business Real-time decisions

Reinforcement
Learning

Robot Navigation Skill Acquisition

Learning Tasks

Armando Arroyo GeekStyle

ff Machine Learning
P
Data for Machine bhard | 0 | |pl Random | | Gradient Artificial
. Logistic SVMs Tree Ensembles Neural
Machine Readable Data Kereon | [ | e i oce Nets
@

+—J

Deep Neural Nets

& J
3 Source: datasciencecentral.com
-
SK
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Data for Al & Machine Learning 4. Al & Data

Bl Human Readable Data —-Symbolic, Image, Diagram, ...
Bl Machine Readable Data — Numerically transformed data, Vectors, Matrices, Tensors, ...

H Data, Not Just Data, Machine Readable Data — Structure/Format & Meaning (?!)

B Curse of dimensionality

_ . . IaJ 1D —4| regionsl 20 b.] 2D - l.ﬁ regionls c) 3D - 64 regions
Data Sparsity (Sparse matrix) %,

° . 20

n . - - N N ® 0
‘As the number of features or dimensions grows, e T ot e o? .
the amount of data we need to generalize ol o . ° o .
accurately grows exponentially.” ® e o T Tga—t -

5| : o o %o * .
o
e ® oe mooo® WO ¢ D‘_—__—__“"‘————___4 x

0 5 10 5 0 0 5 10 5 2 Rt 0 0"

B Information & Interpretation
— By Human & By Machine

X Source: kdnuggets

Information
Data Ccsv
Big Data TSV XML
Knowledge EXCEL JSON DB
Table RDF Knowledge Base Schema

© 2014 Rob Myers don’t read the sign WWW Endpoint Domain
LOD Range
Predicate
— We identify and interpret information RO —— Relation

— How about machines?




Al Assistant for Domain Task 5. (Al) Assistant & Data

B Assistants are generally built for a set of specific tasks — Play Music, Search VOD, Weather, Time, ...
B Specific Domain — Service domain, Task domain, ...

y ( /
B Domain Data for Service Melon genie Byuds’ Qnet

— Music Meta Data from .... Melon, Bugs Music, Genie Music, ... Oal'(lja K MILK @ spotity
— VOD Meta Data from ... B ty, olleh tv, U+ tv, ...

— Weather Info from ... Weather Planet, K-Weather, ... ollehmusic ~ ‘onkey3 1 kakaomusic MUSIC
— Podcast Meta Data from ... Podbbang, ...  Source: tnmusic.cokr
— Stock Information from ... Samsung Securities, Mirae Asset Securities, ... Btv Glleh tv @ tv

H Copyright Issue
— The use of domain data is limited (Cross-domain Merge, Entity Linking)
— Closed Domain, Closed Data - Limited Service

B Open Data & LOD - Not Well-formed LOD Pipeline
— Standard & Structure (XML, JSON, Plain Text, Custom APl & format, ...)
— Up-to-date issue of information (real-time sync vs. batch sync)
— Limited Data Sources
— Lack of information

The Free Encyclopedia GHEE!
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Data Circulation for Machine & Al Service Dev. 6. Suggestion & Conclusion

B RAW Data =» Pre-processed Standardized Data = Data as Commodity =» Data Platform for Data Eco-System
B Tech./Knowhow of Each ICT Entity + Set of Data Commodity =» Effective Dev. Of Service =» Service Eco-Syst.

_

ratatou datatouille.fr

WOWWwww

[ (Jww ([ [ [ |

B Open Source & Open Data
— Think about what was the effects of ‘Open Source’
— Let’s think about the possible effects of ‘Open Data’ then.
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Thank Youl!



