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SUMMARY

I. Title

Development and Verification of Rapid Detection Technology of Road Change

for supporting Autonomous Driving

II. Definition and Necessity of Technology

O Definition of Technology

O Rapid detection technology of road change for supporting autonomous driving
is composed of detailed road map object recognition technology and low price
and rapid update technology for reflecting realtime road change information
to detailed road map.

O Necessity of Technology Development

O According demand increasing for ADAS(Advanced Driving Assistance System)
and market expending of autonomous driving cars, application of detailed
road spatial information is increased and accurate construction and rapid
update of data become necessary.

O Due to insufficient domestic technology for constructing/updating spatial
information of road and facilities, dependency on expensive foreign
MMS(Mobile Mapping System) solution become high and demand for
localization is increasing.

O In construction and update of detailed road information, significant portions of
process for MMS data, conflation, extracting and conversion of spatial objects,
and generating result file are done by manual work.

O Platform technology which detects changed area and object and supply change
information rapidly using volunteered multi-source data, imagery from drone
besides MMS is necessary.

O This project intends to develope the technology of integrating and operating
MMS sensors, the technology of processing raw data, change detection
technology of road and facility information and wupdate of road spatial

information.



IMl. Domestic and International Trend and Environment analysis
O National Geographic Information Institute is proceeding advancement and DB
construction of detailed road map(positional accuracy: 25cm) according to
‘Support plan of autonomous driving car commercialization(May 2015)".

O Since 2015, fundamental research and pilot construction of detailed road map
have been started and it is planed to construct the nationwide detailed road
map of highway and national road with more than 4 lanes until 2020.

O M&As of IT companies such as Google, Apple, Amazon and Uber and
Automobile companies are fierce for enhancement of detailed map technology.

O In 2015, consortium of Audi, BMW and Daimler took Here over from Nokia
and Tencent, Navinfo of China, GIC of Singapore and Intel acquired share of
Here.

O In 2016, Japanese Automobile companies and Navigation companies found
DMP corporation and planed to construct detailed road map of main
expressway and highway by 2017.

O In March 2017, Naver took over Epipolar which is company on 3D spatial
information system, released 3D detailed map generating robot, ‘M1’. SK
Telecom is planning to release detailed map of Tmap which contains lanes in
2017.

O Competition of technology development on MMS based detailed road map
construction is being fierce.

O Although detailed road map construction companies are using foreign-made
equipments which are more than 1 billion KWN per unit, they are focusing
on data construction and investment for technology development for quality
verification, realtime update is insufficient.

O Multiple researches on MMS data processing and spatial object detecting are
ongoing, but level of technology development of each technology is not high
compared with overseas predominant technology.

O Recently, object detection technologies using machine learning, Al are

spotlighted and start to be applied to MMS based road information detection.



O Necessity of spatializing technology for extracting and collecting change
information of road environments from user-volunteered social media,
administrative information system is on the rise.

O Although traffic information collecting services based on social media such as
‘Waze’ have been developed, still technology developments of text mining for
extracting road change information from various data source, geo-coding,
conflation of spatial and attribute information between existing DB and

decision of change are needed.

IV. Composition of Research and Development Project and Propulsive Strategy
O Composition of Research and Development Project
O (1Ist Sub-Project) Solution development for integrated Sensor-SW solution based
detail road information construction
- Development of car mounted integrated Sensor-SW solution for constructing
road information
- Technology development for integration of sensor data and advancement of
positioning
- Technology development for spatialization and structuring of detecting object
on road
O (2nd Sub-Project) System development for rapid detection of change of road
and facilities, occasional update and sharing
- Technology development for automative update of road and facilities change
information from integrated Sensor-SW solution
- Technology development for automative collection and detection of change
information based on crowd-sourcing
- Technology development for management and providing in real time based
on cloud computing
O (Brd Sub-Project) Testbed construction and verification of synchronizing
technology for detailed road information
- Pilot application on testbed and Quality verification of road update
information for various demand

- Comparative verification of road change detection using integrated Sensor-SW

_8_



solutionon vehicle and drone
O Propulsive Strategy
O Construction of systematic corporation with technology demand such as
government, private and public companies
O Propulsion of technology development focused on demands and users
O Application of demands of private and public area on detailed road map

O Focus research capacity to change detection and update of detailed road map

V. Input Plan of Resources
O Input Plan of research facilities and equipment
O Total of 225 billion KWN(1* sub-0.7 billion, 2'* sub-0.8 billion, 3" sub-0.75
billion) for four years is planned to be input for Manufacturing prototype of
H/W and S/W, hiring server system out, renting testbed facilities and so on.
O Input plan of man power
O Total of 170 researchers(1* sub-57, 24 gub-64, 3% sub-49) for four years are

planned to be input.
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a2 2016 | 2020 | 2026 | 2030 | 2036
a2 (orp) | 1.8 970 6.800 | 10.600 | 12.000
CHEH 2 Xh 4 2
222 (%) | 0% 10% 64% 91% 94%
DeExany| T2 @0 23 3300 | 9.300 | 10.800 | 12,100
=/
ASEINE | ooz o) | 0.3% 34% 87% 93% 95%
a2z (o) | 15 1100 | 6.600 | 9,500 | 11.100
L
222 (%) | 0% 11% 62% 92% 87%
S22 o moz| FF (2) 0 1,400 | 2.700 | 7.700 | 10.900
=50 K|
=LA 222 (%) | 0% 1% 26% 66% 86%

(Z%{: Navigant Research, 2013)
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- Google, Apple, Intel, Amazon, Uber 5 2% [THAES TAHOZE HOREA =
o x| 7|ukME 2~ B GAY o4FHo] 2 o231 9o

- 29 =3} BA}(AudJ Daimler, BMW), Ford, ¥¥&¢] ¢z A= ZAAZ L
2 AUEEAE F&F& T 7leY R widsta A&

AlDI Akedl
2012.07 | Amazon, 3D XIS HZ S/WE Ml 'Upnext' 2l
2013.06 | Google, SNS JIBF LHHIHIOI&E S/WS XM 'WAZE'E 9.7 &0 2=
2013.08 | Apple, nS&EE HZ HHLHHM 'Embark’ ol
2013.12 | Apple, CIXIE OHE % X2IHEAAE AHQ 'Broad Map' 2l

2014.02 | &= <eldtdt, WeIAoIE XX E =& 2 ¢ I g 'EUdl" o4
2014.06 | Google, 'Skybox Imaging'2 52 20l ol

2015.03 | Uber, ZZ&A M- AEIEH 'deCarta’ 21

Uber= XMl XI& *=E 9ol Microsoftel 'Bing Maps'el &2 0I0IX ¥

30 ZZEQ 2HJU= oS =06t 1000dFHe eleEs FHe

2015.05 | Apple, GPS AEIED|E 'Coherent Navigation' @l
Apple2 12822 &= Mapping Visualization A

E & $25~30mildfl ol

2015.12 | Audi, Daimler, BMW A2 AIH 0l 'here'E 28 |20 2l

o= 281t DM LHHIAHIOIE AIAEISAMI(6IH)IF 2=S22 'Dynamic
Map Planning Co., LTD' &&

2016.07 | Ford, AEtEE 'Civil Maps'0ll FXt

2016.09 | Google, Location—based analytics €M 2! 'Urban Engines' 2l%=

2015.06

AEIEQ J|Qf
2015.09 ) |2 'Mapsense'

2016.06

2016.12 | Apple, ZI&tE |Indoor Mapping & Navigation € XM 2! 'Indoor.io' 2l

== Tencent, AL X Navinfo ¥ AJIE =2HE GIC AAAILE0| 'here'
A& 10% ol

Automated Driving Group AIEEE=2 & &St Intel@ CES 20170 A 'here'
KNE 156% QI=H&E ¢H
2017.03 | UIOIH& A, 3D DHE D= A 'oloIZeH ol

2016.12

2017.01
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LiDAR
e Rfr‘:]‘);e =xa | 02 s | [meee
(PTS/S)
. 5M x 6 roll : 0.005°
VT/:)E—G1LH 420m Rl;ggo%géﬂ 360° pitch : 0.005° 0.005
U Option |heading : 0.015°
oomus: | 120m | ZEUDRR | 2M x| LTI 0020
One 1,000,000 360 heading : 0.013° V:0.015
Trimble Applanix AP20
5M x 6 roll : 0.02° +0.010
2(D 2 2, . .
Mﬁas(erl;al 50m 72,000 Option pitch : 0.02° |(at 50m)
heading : 0.025°
' o SICK L|.DAR 5M X 3
Mitsubishi | 656m | REGL LiDAR Ontion 0.100
MMS-X320R | 200m 27,100 (Al_z 80°) '
300,000 | <
Applanix POS
Optech Ladybug LV420
L n?( SG 250m | 200,000 x 2 5M roll : 0.015° +0.050
Y 360° | pitch : 0.015°
heading : 0.020°
TOPCON Velodyne Ladybug 0.050
P33 100m VLP-32 5M (at 10m)
700,000 360°

<R 2-4> MMS 24HEH| &

O MMS Hofol mjd A% AFES 202097k shwlekel ot A% 24%, LIDAR

A% 39% 4AE AYST AS
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MNE JIE =& 20| 1=
MMS(Mobile Mapping System)* | 2HIY OHE AIAHS S 15321
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