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The domestic travel industry, which mediates travel products such as hotels, airline tickets,
and accommodations, has been struggling recently as online-based large global travel
agencies have entered the domestic market. In addition, with digital transformation beyond just
mediation of travel products, start-ups which provide new consumer-driven travel experiences
such as planning, research, reservation, and review, are actively emerging home and overseas.
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On March 29, 2019, Japan reported the “Human-Centered Al Society Principles” and the “Al Strategy
2019" at the Integrated Innovation Strategy Meeting. These government plans pronounced two
years after the Al Technology Strategy announced in 2017 embrace the Japanese Al policies.
The Al principles are based on the three values such as dignity, diversity, and sustainability that
the Japanese society pursues, as well as the seven social principles. The Al Strategy includes
the strategies of the Japanese government for the realization of the Al society and the securing
of the global Al leadership. The report includes the detailed goals and tasks for education reform
for Al human resources development, research and development systems, industrial and social
innovation by Al, arrangement of data infrastructure, and international cooperation.
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SW Companies Strengthening Their Position
in the Self-driving Car Market

MYS| Seo Young Hee © MAAILR! Senior Researcher, SPRi © yhseo@spri.kr

Ciost SW Al71&9] S80] B3 X85 KSAE AR 202617HK| HBF 40%2| SHO|
TIChED Ik 22 SW 71K RIEFW KIS AISO| MES 96 BUE ALY UxIS
TFBHTL ULk, S5 0|29} HIOIE, QUL KBS XISAL AROIN At MRS SH LIoPt
QoD HSHQ! KiSK HEEeRIole] B2 S Lafokn UL,

O L [= o e

The self-driving car market, which requires convergence of various new SW technologies, is
expected to grow at an annual average rate of 40 percent by 2026. Global SW companies are
stepping up research and development of platforms to lead the self-driving car market. Waymo,
Baidu and Intel are gradually moving toward the top of the self-driving car market and are
strengthening their partnership with traditional car manufacturers.
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=2 2017'4 20184 2019
1 Ford GM Waymo
2 GM Waymo GM Cruise
3 Renault-Nissan Daimler-Bosch Ford Autonomous Vehicles
4 Daimler Ford Aptiv
5 Volkswagen Group Volkswagen Group Intel-Mobileye
6 BMW BMW-Intel-FCA Volkswagen Group
7 Waymo Aptiv Daimler-Bosch
8 Volvo-Autoliv-Zenuity Renault-Nissan Alliance Baidu
9 Delphi Volvo-Autoliv-Ericsson-Zenuity Toyota
10 Hyundai Motor Group PSA Renault-Nissan-Mitsubishi Alliance

% &4 : Navigant Research Leader board Report: Automated Driving, 2017. & 2018. & 2019.

1 Autonomous Vehicle Market(2018.5.), Allied Market Research
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SO 20174 320f| ADAS(Advanced Driver Assistance Systems, RTH2 XM A |AE)
7|40l 2Hoto| Q5 SN X238 £2MHS SoC(System on Chip) HEHQ| HIZH|2
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SENSE PLAN

Smarter
Artificial Intelligence

Computer Trajectory
Vision Validation
and Issuance

(Cameras)

Comfort Safety
paming | |  Validation(RSS)

T L L

Radar Lidar

Crowdsourced
Mapping

(REM™) @ K:E

X% &4 : Intel and Mobileye Autonomous Driving Solutions, Intel News room, 2018.
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CAR CONNECTIVITY CLOUD

Intel® GO™ Inecos 5 i
5 o Intel” Technologies
In-Vehicle Development Platforms Automotive 56 Platform for Data Center

Intel 60™ Automotive Software
Development Kit(SDK)

X &X : Intel GO Automated Driving Solutions, /&t

(3) HIO|=(Baidu)

= [T7|Q! HIO|F= 2018 780] iU Xeaal E3HEQ! 0FF2(Apollo) 3.0 S7H
SIRACt. OFZ= 3.09| Of7 [EIMOIM AZER0 AEQ! Open Software Platform2 QHH 2t
7tCIA(Guardian) &2 MS2E F7IGIACE 7HC[QIA t EE HOIE7|He| dets 5

20 =30} MME Al 2IRISH0] MMt HESSIX| UL 2EE5H= ER, RISAS] 2iE AEfQt

AUR10| £E 7HsME Tlob7| flolf sFEE|0|13 AIS = CAN(Controller Area Network) Bus30i|
H&oitt

OHEZ 3.02| 07 &R

Apollo 3.0 : Upgraded Architecture

Turnkey Mass Production Low-Speed Close Venue Solution
Soluti Duer Car System

Cloud Service e - Mass Production
Platf HD Map Simulation Data Platform REVT 0TA Duer0S Service Components
Map Engine Localization Perception Plannir Guardian Control End-to-End “
Open -

Software Runtime Framework
Platform

RTOS

Hardware T

Development Computng it | GRS/ SO e
Platform

Open Vehicle TR
Certificate Cartified Apollo Compatible Drive-by wire Vehicle e e T
Platform

% EX : Apollo 3.0: Entering the New Era of Autonomous Driving, 022 2E, 2018.
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Planning | » Control —l —> Monitor

Perception | »| Prediction

Y

A

.| Relative Map ¢ Localization Guardian |«
v
—>» HMI
Navigator ~ |= HDMap CANBus
Key : Data Lines Control Lines
S —

% & : Apollo 3.0: Entering the New Era of Autonomous Driving, Ol22 2E, 2018.
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H|0|H{ZHA | xDM Platform 7t&

WAYFINDING AUTONOMOUS MOBILITY
AR walking navigation ADAS Autornomous
API/SDK robot platform
Location Hybrid HD map P
Smartphone Autonomous vehicle Robot
xDM
Platform NAVIGATION Realtime perception, turn-by-turn navigation, path planning/control, traffic prediction
LOCALIZATION Wifi positioning system, visual(VIO/VSLAM) / sensor-fusion localization

Self-updation map

MAPPING
Indoor HD, Aerial 3D, Hybrid HD mapping
MMS vehicle, Aerial, Autonomous mapping robot, Mapping trolly
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(BIXIEN)
=209] Industry 4.0 =
The Recent Status of German Industry 4.0

Ahn, SungWon ¢ MeQ1312l Senior Researcher, SPRi ® swahn@sprikr

orMel A

I
FMUS E5f HHI|T U 7RSS SAIOZ HAXAHZ L5610 A0 |
IS SIZMS HIEIO R HO[EIS 48 BM510] M2
I QUACL Q2= ITHEIZ02E A% %

Z22 Industry 4.0 H2tS
SAIS =50 QL =QI L Zt 72 gl 7
HIZLA DES A=5H= 2192 Industry 4.02 4!
HIEIO = 0] ZH2 T2t HHNAIS Z3=0{0} St
Through the Industry 4.0 strategy, Germany is leading innovation in the industrial sector by
establishing a cooperative system centered on government agencies and corporations. Each
organization and company in Germany have implemented Industry 4.0 by collecting and analyzing
data based on connectivity to create new business models. We should also have such a strategy

=2 XT

and cooperative system as an [T powerhouse
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WIBI, Industry 4.02 it 2010GI2E S HE FT5i0| SU| XM MERE M
O11517| AISIBISIT, 20113 SU0| OIE K|S E—Tl_/.*_(DFKI)OHM Industry 4.00[24 K32 RIAIGHA
SHCE 0% 20124, HBASHY] Industry 4.0 YZTEO| AMEPA QIZXIS(AN), HIHO[E]
(Bigdata), AFRQIEI(0T), 2(Robot), ALDIHSZAAZYCPS) S Al 72 XI6tD Crsst
OI0t MQIBE FEFS 27151 ULt

Q0| RN HZEE M2KSY Industry 4.002 7| 7|AI2t B717 |22 A=2 ZIHO[0RES
E5F CHEMMIE XSSHE 00K = Aol AMAIQl AES LA (Mass Production)2 CHES

CH2FMAH(Mass Customization) LHX|= 70l SYE&H MIE MAt(Individualized Product)22

Olo S YR 7| H A 7 [HSH $E2 -S4 7|fS2 02 S50 HF0f
L7152 Hat, YLRIES| Hal, MH|AS| #olE STty ULt 0] 20M= S22 Industry 4.0
HS HEIS0l MetATA S Industry 4.0 20| 2t CrFSH HSES WSt Q4= 7|/, 12(1
ofi-HEIES| oI SS HYS Z21E A7HotalA} ot

(» DCC Aachen

DCC Aachen2 S M2 TA| OF&l(Aachen)dl 2IX[Et CIX|E HZFMIE|(Digital Capability
Center, DCC)OIC}. OF2l0fl= SU0IM 718 27t 2 31t HfstE & SHLQI OFISHE HIRSH0
Cekot i HIEQIT F Ateh &3 A2ATF URE] Ql=H|, DCCE = & SHH0|H CIXIE

M
Mz 3! AOLE ME2|(Smart Factory) SEYE P/t Z&shs MIEO[C,,

DCCE ORABLHS| MR7[&HTA(TA RWTH)2t OtCICtA S| ATEWMER|(Speed Factory)
TEARI0 CHH 32 ZES HIEOR 20161 112 ML S OISO MR7 & o174
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(a) DCC Aachen ZHEXZ (b) 2EIH
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Types of Anti-Competitive and Unfair Behaviors
of Global Tech Companies and Their Implications
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Humans have experienced unprecedented economic prosperity and positive change of life
through the full-scaled technical innovation with the industrial revolution as a turning point.
However, it is true that various social problems have arisen in the process of technological
innovation, and social innovation has also been implemented while the government has prepared
various systems for the government to solve the side effects of innovation. The fourth industrial
revolution, which is currently underway, is expected to have a huge positive effect, but it may
lead to wealth polarization, societal turmoil caused by abuse and misuse of data and algorithms,

and destruction of the market order due to the monopolization of tech companies. In this report,
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we have identified the anti-competitive and unfair behaviors of the tech companies leading the

4th Industrial Revolution per business model, classified them, and derived policy issues.

The business models of tech companies can be divided into four types. First, the transaction
fee model creates a profit by imposing a commission each time a seller and a buyer trade in
the online marketplace. Second, the advertising model provides free services such as contents
to users and generates revenue by selling collected user information to advertisers in return.
Third, the complement sales model provides a free platform with a monopoly power, and sells
complements of platforms such as devices, software, and contents. Fourth, the subscription

model provides services to members and charges them periodically during the period of use.

Different anti-competitive and unfair practices occur depending on the business model. In
particular, there are three types of anti-competitive and unfair behaviors occurring in the three

types of business model except the subscription model.

First, gatekeeping is an act that occupies the road which must be passed for the business, imposes
excessive tolls, or illegally prohibits pass. This occurs mainly in the transaction fee model, such as
imposing unfair contracts (most favored clauses, unfair revenue share, resale price maintenance,

restriction on transactions, etc.) on the business partners to increase commission revenue.

Second, information exploiting means excessively collecting and abusing user information
or distorting information provided to users. It occurs mainly in the advertising model such as
increasing advertising revenue by providing individualized advertisement (collecting excessive

user information), or inducing traffic (intentional quality degradation).

Third, leveraging is a behavior that utilize control of a particular market to unfairly acquire control
of other market. It occurs mainly in the complement sales model such as selling complements
along with the monopolized platform (tie-in sales), merging and acquiring companies of the
same kind during production and distribution of contents, and interfering with a competitor's

business unfairly (competitor discrimination).

Some policy issues have been derived from anti-competitive and unfair practices of tech
companies. In order to enforce competition law, it is necessary to establish criteria to replace
the price and quantity used in the manufacturing industries as a market power measurement
tool. Also, since many problems arise from manipulation of data and algorithms, technical and
institutional arrangements such as auditing algorithms or monitoring the fairness of algorithms
are necessary. Finally, to prevent excessive information gathering and abuse, market-dominant
companies should strengthen consumers'data sovereignty by strengthening data protection and

data transfer obligations.
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Leading Nation's Future Strategy through Research on Software Policy
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Software Policy Platform contributing to the public happiness and future society
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To build a fair Ecosystem for Software Industry
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To innovate a Society through Software Convergence
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To advance the National Software Statistics System
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To establish an Open Research Platform for Software Policy
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Software Policy & Research Institute
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Software Policy & Research Institute

ZQ == Main Activities

Z=Z| HTL Research Areas
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Policy Research to foster a healthy software industry ecosystem
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Policy Research to develop future human resources in software fields
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Policy Research to discover and plan new software enterprises
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Research Report International Conference on Software Safety

25 7L Joint Research | Q1% 1WF Personal Exchanges

« 27| tid SW R&D 2t L=2(ETRI) « X2EE, ZUSETHE M 2F
Development of medium to long-term large-scale Advisory Researcher and invited Researcher Programs
software R&D projects(ETRI) « =LY - 2| QIEN 2%

- 02 LXI2| HMU(KEIS) Domestic and International Internship Programs
Future job prospects(KEIS) « 512 A7 |2t oI =

o SWEHRH 2SN SSHKATP) Personnel Exchange Program with Overseas Research
Trends in international agreement on software(KATP) Institutes

« 37HSW B& 2A4(0SSF)

Analysis of open-source software trend(OSSF)
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