http://www.jsebs.org The Journal of Society for e-Business Studies
ISSN: 2288-3908 Vol.24, No.2, May 2019, pp.91-112
https://doi.org/10.7838/jsebs.2019.24.2.091

O Z 3L 39
5G 7|0k ATz} FE Ab-Aln| &
EFAA A
An Industry-Service Classification Development
of 5G-based Autonomous Vehicle Applications

2 =3HDong Ha Kim)', 241 (Seon Jeong Park)”, & &4 (Choon Seong Leem)™

E

5AY $A71%6G)) S0l mek 4% HNY B Ads1En 3 B BA
w7k Gehta QUek 1%, 56 7149 EaA - 48H B82S e B ERe A IT
AEHES Yoz NS WA, 1 A3 5G 7143 §Uel M B Aus 3438
oL & 9 4 WHY wopzA AFFAAN AYHUY. o) WO, 5G /U
AgFaa B8 e 2 AN BRAAS ABFoA ARFAAE B4 AN 2
22 HEYs waune ARk /)5S AT o|sh ool AUE g
AeF AR A AN 2 BEAAE Fol A7 Matrix® A4ste] #F A A&
FUA7k BEE F QE Robl tF AEHA A-Auz ARE AT solmehls

Alg st g
ABSTRACT

In accordance with the advent of the 5th generation (5G) communication technology, we
are having a change in various communication services which converge with high technologies
related to the 4th Industrial Revolution. To utilize the upcoming 5G technology effectively
and practically, we analyzed the technologies which have the most potential in convergence
under the introduction of 5G technology and as a result, it is a autonomous vehicle that
we'll discuss the core technologies of the 4th Industrial Revolution, which can lead to service
activation by being combined with 5G technology. In addition, we developed an industry-service
classification of 5G-based autonomous vehicle, we provided a basis for supporting a new
business and its new business model converged with 5G communication technology.
Furthermore, we will create a linkage matrix with the industry-service classification system
of a new autonomous vehicles. This matrix will service as a guideline for industry-service
development where autonomous vehicles can be utilized actively in the next generation.
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(Table 1) The Organizations of Survey

Purpose

5G-based Future Promising Technology Service Selection, Service Classification System
Development and Trend Analysis

Method Online(Google Survey)

Target

120 experts in 5G technology related business such as 5G related policy institutions, research
institutes, telecommunication companies

Period 2018. 11. 30~2018. 12. 7

Technology of | 1. Autonomous Vehicle 2. Visual Reality, 3. Big Data, 4. Artificial Intelligence,
Promising 5. Internet of Things, 6. Fintech, 7. Cloud Computing, 8 Robot 9. 3D Printing 10. Blockchain

(Table 2) The Survey Attributes and Contents

Attributes of Questions

Contents of Questions

5G Technology

A Technology with High Possibility for Development of 5G-based Technology

Expected services using innovative technologies

Effects of Industry

A high-growth technology industry

An industry with a large economic impact

Feasiblity of
Technology

Technology and Industry for Early Technology Commercialization

Technology that can lead the convergence industry

Necessary of Support
of Governments

The Types of Government Policy Support Introduction Technology

Technology Types that Lead Market Innovation

Expandability of
Markets

Technology that is easy to enter the global market

Technology that can lead the market by integrating with content and education

industry
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(Table 3) The Five Groups of Questionnaire
Divisions Detailed Agency Number of Respondents | Rating Scale
Department of Industry/Science
Governmental Agency D . ry/ 12
and ICT, National Assembly The 5 Index
Research Agency STEPI/ETRI/KISDI/NIA® 16 [Very Low-
Engineering Advanced . . . Low-
Fields of Engineerin; 18 .
Degree £ g Indifferent-
Telecommunication Firms| LGU+SKT KT 26 High-
5G-related Companies LG CNS/Nongsim Data 48 Very High)

D System/Samsung SDS
Total 120
Note) * STEPI(#3 7144 M A F-9): Science and Technology Policy Institute

ETRI(EH A2 E 219 91): Electronics and Telecommunications Research Institute
KISDI(H B EAN A A A ) Korea Information Society Development Institute
NIA (8= 4] B 3} 715 91): National Information Society Agency.
60 MM VeryLow [ Llow Indifferent [ High [ Very High
40
20
0
Autonomous Visual Big Data Artificial Internet Of
Vehicle(AV) Reality(VR) Intelligence(A.T) Things(IoT)
Fintech Cloud Computing Robot 3D Printing Blockchain

(Figure 1) The Improvement Potential Technology Based on 5G
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Artificial Intelligence(A.l)
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(Figure 2) The Promising Field of Early Commercialization Based on 5G
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(Figure 3> The Future Expected Effects Based On a bG Convergent Industry
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(Table 4) The Precedent Research of Autonomous Vehicle Core Technology

Classifications

Agency Divisions of Core Technology Ref;}rsnce
» Surrounding awareness, Location recognition and mapping,
ETRI(2013) Judgment, Control, HCI (3]
. * External driving surrounding recognition, Judgment and
Deloitte(2015) driving strategy, Vehicle control [35]
. * Cognition(Sensor, Communication), Judgment(ECU, Path
Automotive Report(2015) Setting), Control [33]
Korea Agency for Infrastructure | , .
Technology Advancement(2016) Sensor, Processor, Algorithm, Actuators [74]
UDACITY (David Silver, 2017) e Computer Vison(View), Sensor, Location recognition, Path [61]
Plan, Control
{Promics(2017) » Sensor, Cognition, Generating Path, Controling Vehicle, 58]
Judgment
MDPI(2017) » Sensor, Cognition, Path Plan, Control, V2X [57]
gg%eils d.I(nz\(I)elS8t)ment & Securities | Positional Tracking, Geographic Cognition, Path Setting [50]
» Vehicle(Cognition, Jungment, Control), Infrastructure
The Samsung Safety Research (Precise Map, V2X Communication, Smart Roadway), [29]
Institute(2018) Legal System(Technical Regulation, Legal Restriction,
Social Regulation)
Abalta(2019)  Sensor, Cognition, Vehicle Control and Path Plan, Actuator, [65]

V2X
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(Table 5) The Expects of Autonomous Vehicle Application Industries

Agemcy Industry Expectation Effectiveness Refg(t)ance
. Autonomous vehicles can change the value creation, the
Manufacturing oduction of auto . A devel bus:
(OEM) production of auto parts companies, and develop new business
Morgan models
Stanley | Transportation With the introduction of autonomous vehicles, the cost of [59]
(2013) | (Logistics) cargo transportation can be reduced by $168(bn) per year
Medical Care Reduce the percentage of inpatients due to automobile-related
accidents and expect to reduce surgery and management costs
Transportation Predicting serviced industry growth, such as transportation,
Accenture | (Logistics), Smart logistics, smart city, smart grid, medical care, and finance, [46]
(2014) | Grid, Smart City, as a result of interaction between autonomous vehicles and
Medical Care industries
The overall production structure of auto-related companies
Manufacturing will change as parts must be produced for the autonomous
o vehicle system
P(r%ll\%t 1 Transportation Reducing labor force and increasing fuel efficiency, replacing [72]
(Logistics) truck driver reduction
I A decline in mortality from car accidents and a decline in
nsurance : )
insurance premiums
’(Igggiséliiocr)tatlon Reduce management costs from rising labor costs
Victoria N T - .
Transport | Unmanned Delivery Ré:pla}ce Small1 Sczgel %hlppmgt with autonomous driving, ]
Policy reducing travel and labor costs
(2018) Automobile ownership ratio will decrease and it will be divided
Transportation into short— distance transportation means, and industry will
grow with shared service
With the introduction of autonomous vehicles, it is possible
Transportation to replace driver shortage phenomenon, and the logistics
(Logistic) processing volume can be increased more than twice in the
current infrastructure
R(JZCOalrg)o Unmaned Delivery Reduce delivery time and increase shipment [5]

Industrial Machine

Reduce accident risk by starting to solve the problem caused
by labor shortage

Public

Autonomous vehicles will be introduced to various public
industries including public transportation
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(Table 6) The Expects of Autonomous Vehicle Application Services

Agency Service Detailed Contents Refﬁlrgnce
» Expansion of content services that can provide
GSMA(2012) Infortainment information or media services such as music, radio,|  [22]

and news

and Delivery

Transportation | * Automatic driving technology can be applied to trucks
and drones to actively utilize them for logistics delivery

Sparks & honey(2014) | Defense

National * Explore and scout around the area while reducing
casualties through unmanned tanks and submarines [63]

» Automated lifeboat systems in passenger ships,

i/laefgg alar(lj(;re hospital food, ‘and a system for delivering convenience
goods to patients
* Design of service scenarios that are divided according
Sharing to the level of autonomous dn'vir}g technology,
predicting that shared services will be the basis of
Verband Deutscher services using autonomous vehicles
Verkehrsunternehmen - - - [56]
eV (2015) * The necessary to build an integrated autonomous public
Public transportation network considering the density
Transportation difference of public transportation according to urban
area and outer area.
» A strategy to mitigate chronic urban problems such
Environmental as reduced accident-related environmental pollutants,
Consulting reduce d traffic congestion, and reduced car accidents
Ricardo as the ratio of private ownership difference is reduced 53]

(2018) » A variety of transport service models can be proposed
using the Internet of Things and the network

Delivery

Public * Designing autonomous vehicle drive modeling enables
strategy building for public service networks
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YT Transportation Care Bl Agriculture  Construction ~ Safety Public Insurance No.
Morgan Stanley(2013) [} [ ] [ ] (City Planning) L [59]
i [ ]
Strategic B(;E\?:)SS Insights ° ° ° ifomn ° 167]
| Planning) |
Rethink X (2017) [ [ J [4]
Digital Transformation

Monitor (Europe) (2017) ° L b (461
Victoria Transport Policy

Institute (2018) o [44]

CB Insights (2018) [ ] [ ] [ ] [ J [ J [ J [ [6]

(Figure 4) The Mapping of Autonomous Vehicles Application Industries

Classification
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(Table 7) The Articles of a Autonomous Vehicles Application Service Classification

Major Industry | Middle Industry Industry Case References Refggnce
Transportation » Mohility concept vehicle(E-palette) (18]
T ot (Logistics) + Autonomous Logistic by Amazon, NVIDIA [6]
ransportation —
? Transportation * Self-driving buses [69]
(Men) * Self-driving trackless train (48]
+ Autonomous Excavator [2]
Architect
. cHitectre * Autonomous Dump Truck [66]
Construction - -
« Autonomous construction equipment (66]

Civil Engi i
VI Engineering 1= Autonomous hydraulic excavator and crawler dump truck [(25]

. » Autonomous Farming Machine Research [49]
Farming - -
» Combiine by Kubota in Japan [7]
Agricult Forest + Autonomous forestry machine [19]
riculture orestr;
& v + Autonomous Navigation for Forest Machines [63]
. » Autonomous fishing boats [11]
Fishery T " -
+ Autonomous Self-sustaining fishery farming (28]
Fire fighting  Autonomous fire fighter [3]
) + Autonomous Refuse Truck Commercialization [68]
Environments -
Publi » Autonomous electric street sweeper [4]
ic
 Autonomous Military Transportation Vehicle [62]
National Defense | * Autonomous Military Vehicles [20]
» Autonomous vehicles to join the US Army [61]
Medical Care  Autonomous Wheel-Chairs [34]
Health . i i
ea Welfare Autonomous vehicles promise travel freedom for older [72]
adults
Culture Tourism » Toyota E-Palette (Mobile Hotel, Residence) (7]

Leisure « Toyota E-Palette (Mobile Store)
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Morgan Stanley (2013) o @ (Media) (Pazng) [59]
. . [ J
Strategic Business A
Insights (2014) C(ﬁr?gtcnlj‘ct:fn) ¢ o7
Rethink X (2017) () [ ® [4]
Victoria Transport Policy
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CB Insights (2018) () [ ] ® (Media) [ (6]
Deloitte(2018) () [} [ ) [ ) [ ) [73]

(Figure 6) The Mapping of Autonomous Vehicle Application Service Classification

(Table 8) The Articles of Autonomous Vehicle Application Service Classification

Majpr Middle Service Service Case References Reference
Service No.
. » Uber(Autonomos taxi) [71]
Sharing ; ; ; o .
» Autonomous Ride-sharing, Ride-hailing service [44]
Sharing » Autonomous ride-hailing for blind men [27]
Ride-Hailing » Autonomous Robo-taxis [12]
» Waymo One by Google (23]
. . » A living room in Autonomous vehicles [43]
Digital Medi
&t cdia » Connected Car Service Platforms [13]
Contents » The consumer road to self-driving cars (52]
E . » Entertainment in car [79]
nternamments - -
+ Autonomous vehicle that can read the emotions [38]
of the passengers in—car entertainment
Mobile Store » Autonomous Grocery Car ‘Robomart’ (51
» Autonomous Unmanned Shop ‘Mobi’ (53]
Convenient Tasks e E-Palette by Toyota (17
Convenient * Autonomous trucks [6]
Daily + Autonomous deliveries [69]
Unmmaned Delivery + Self-driving Starbucks [31]
+ Self-driving car local delivery [55]
« E-Palette by Toyota [17]
Emergency and Crime » A driverless fire truck in the future [3]
Protection | Prevention e A driverless police car [16]
and Safety | Research and Development| ¢ New software for hacking of vehicles [79]
Managements * Autonomous Refuse Truck [49, 57]
Operation + Autonomous Valet Parking [33]
Automation * Autonomous School Bus [45]
. . e Self-driving hotel (4]
Mobile Office
* Autonomous grocery shop (51]
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