N

#ourncﬂ of the Korean Association of Geo?rophic Information Studies, 26(4) 2023, pp.116-129 Iggllj 12

69719 Frin’r
ttps://doi.org/10.11108/kagis.2023.26.4.116

7-6952(Online)

N
N
[es]

o

Qlmate| HUF=2X|E HME "ot H*

mjo

AeFHS 9

MR B - [N - 0]FS

Study on Applying New Infrastructure for Autonomous
Driving in HD Maps*
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ABSTRACT

Recently, interest in autonomous driving has drawn attention to autonomous
cooperative driving, which considers the development of driving technology of
autonomous vehicles and the development of infrastructure that constitutes a driving
environment. According to the concept of autonomous cooperative driving, This study
analyzes the new infrastructure for autonomous driving that can complement the
information of existing precise road maps and adding HD map layer as the new
infrastructure. The new infrastructure for autonomous driving presented two types of
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improved facilities and one type of sensor only facility. Analysis of HD maps shows that
information such as junction points rarely changes, but it is expected that infrastructure
for autonomous driving can be added to convey the meaning of paying attention to

obstacles that may arise at the junction.

In this way, the new infrastructure for

autonomous driving needs to support the roles of guidance, instruction, and attention

that existing road facilities.

KEYWORDS : Autonomous Driving, Infrastructure for Autonomous Driving, Improved Facility,
Sensor Only Facility, High Definition Map
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& 7)o FHdE ol2A FskaL §lo, olF
regts FHoRE Jh= AEHEY FY(Co-
operative Autonomous Driving) & %38 H$k
staz} e gAYlo] AEEHIL itk FujellA
© AHEEY T FAs HEl AETEAE A
AE 7F 241 AUA =9l LDM(Local Dynamic
Map), T2 wsdA o= 4%
HY Azt 7Nle R AEFAqT|ES AEs)
sluA &= wgo] olojx1 uF(Kim and
Park, 2022a).
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FIGURE 1. Flow Chart of this study
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TABLE 1. Existing Road Facility Status
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Road Sign Traffic Safety Sign Gaze Guidance Facility
‘ Road Law
Legal Basis Roaq Law R.Oad Traffic Act Road Safety Facility Installation and
Road Sign Rules Road Traffic Act Enforcement Rule .
Management Guidelines
Landmark Line of S\ght S|gnl
‘ ‘ . Chevron Alignment Sign
Milestone Caution Sign
Type Direction Sign Regulatory Sign Road Siud
‘ A Obstacle Target Marker
Route Sign Instruction Sign -
Guide Sign Structural Painting and Hatch Marks
Gaze Induction Rod
. 'Road a.ppendages thgt gwde Signs displaying cautions regulations and Facility for guiding the dnvgrs gaze as a
Definition information on road directions, . ) : road accessory under Article 2 of the
- instructions necessary for traffic safety
routes, facilities and road names Road Law
I Depending on what is defined in Signs within 600mm in width and Depending on what is defined in the
Specification

the relevant regulations

600mm in height

relevant regulations

Function Instruction

Attention and Instruction

Attention
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TABLE 2. Layers of HD Map
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Layer Name [tem Description Form
A1_NODE Road Node Points connecting driving route links Point
A2_LINK Road Link Part of the vehicle driving route Line
A3_DRIVEWAYSECTION Driveway Information about a section of a road Polygon
A4_SUBSIDIARYSECTION Subsidiary Section  Oner pes of SUbSGC“OSZZr;h:;tSO not belong to veficle 5y o
A5_PARKINGLOT Parking Lot Parking lot existing in subsections (set of parking slots) Polygon
. Traffic safety signs defined in the Road Traffic Act and Road
B1_SAFETYSIGN Safety Sign Traffic Act Enforcement Rule Polygon
B2_SURFACELINEMARK Surface Line Mark Line—type regulatory signs among road markings Line
B3_SURFACEMARK Surface Mark Non-line—type regulatory signs among road markings Polygon
C1_TRAFFICLIGHT Traffic Light A device installed on the road to instruct passing vehicles or Point
people to stop and detour
C2_KILOPOST Kilopost Kiloposts installed on highways Point
Vehicle Protection Safet Facility information installed to prevent a vehicle from
C3_VEHICLEPROTECTIONSAFETY Facilit y departing in the wrong direction or to prevent a direct Line
y collision with a structure
Facility information installed to prevent the speeding of
C4_SPEEDBUMP Speedbump passing vehicles and suppress the entry of passing vehicles Polygon
. . Information on various facilities that impose height .
CO_HEIGHTBARRIER Height Barrier restrictions that must be referred to when driving Ling
C6_POSTPOINT Postpoint Information on signal poles, transportation facility poles, etc.  Point
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TABLE 3. Comparison of RGB images and intensity images of candidate facilities

Type RGB Image

Intensity Image

Protective
Fence

Curb
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TABLE 3. Continued

Type RGB Image Intensity Image

Street Lamp

Temporary
Protective Wall

Gaze
Guide Rod

Traffic Cone
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TABLE 4. Details of Producing Improved Facilities

Sample of Improved Curb

Sample of Improved Obstacle Sign

Improving detection and recognition performance of curbs
1st Application of reflective module with ultra—high brightness

reflective paper attached

Change the background color, reflector material, size,
and placement of existing obstacle target signs
Improved purpose of improving visual detection ability

Addressing functional safety impairment issues
2nd  Added angle adjustment function to derive optimal reflection

angle

Alleviating the overlap phenomenon that appeared
in the first test
Reflection of design by adjusting reflector spacing

Optimal reflection angle of 20 degrees applied through indoor

3d and performance tests

Alleviating the overlap phenomenon that appeared
in the second test

Fabrication of 4 and 8 modules with reflective surfaces made

of granite

Reflection of design by adjusting reflector size and spacing

FIGURE 2. Sample of Improved Curb

FIGURE 3. Sample of Improved
Obstacle Sign
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FIGURE 4. Sample of Complex Section Sign
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TABLE 5. Common Fields of HD map Layers

Field Name Description Remark
Unique identifier for classification and management by object
D Identical Description *Layer name(2 digit)+Update Date(3 digit)+Identification code(1 digit)
+Unique number(6 digits)

AdminCode Administrative Code Administrative district code

Maker HD Map Maker Builder(Consortium)
UpdateDate Updated Date Date of acquisition(update)

Version Version Description of build version in string(2015, 2018, 2021)

Remark Remark Description of special features

HistType History Type Layer name(2 digit) +ldentification code(3 digit)
HistRemark History Remark Description of HistType
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TABLE 6. Applying New Infrastructure for Autonomous Driving in HD map Layers
Field Name Description Remark
Unique identifier for classification and management by object
D |dentical Description Layer name(2 digit) +Update Date(3 digit)+Identification code(1 digit)
+Unique number(6 digit)
AdminCode Administrative Code Administrative district code
Tvoe Facility Tvoe {Codelist> 1 : Improved Curb, 2 : Improved Obstacle Sign
P y e 3 Complex Section Sign
LinkiD Link UFID Link UFID referenced by the facility
Ref_Lane Reference Lane Land referenced by the facility
Coordinate Coordinate Coordinates of the facility
Complexinto Complex Section {Codelist> 0 : Etc, 1 : Curve Section,
P Information 2 - Signal Disconnection Section, 3 : Construction Section
Section Section {Codelist> 1 : Starting point, 2 : Midpoint, 3 : Terminal
IsPermanent  Permanent Facility Code {Codelist> 0 : Permanent Facility, 1 : Temporal Facility
TimeLimit Time Limit Time limit until YYYY-MM-DD
Maker HD Map Maker Builder(Consortium)
UpdateDate Updated Date Date of acquisition(update)
Version Version Description of build version in string(2015, 2018, 2021)
Remark Remark Description of special features
HistType History Type Layer name(2 digit)+Identification code(3 digit)
HistRemark History Remark Description of HistType
e PUERARY o e THA P (R WEs FxIEs gl vgow
Gu gl oz gtk AN Ag AT B & HE Jus ATHES A9k FIF AN
B B J)E] EASA 9 AMEl]  AE B AMES B 4RO @A)
wEol g hga Ak g oA FUER S9E ke U o wesa gorw
AZel ] FESL YA 9o Fow weETh  AdZo] gXshs A Huol ek Pust
oA 7 71& #olojoll Frkel el AHET3 AzEolol g Q7 vk FHxE i A
< St AzE) 7|EY AEET 1 AFo] =9 FA EE AT Ade] @ R F
tEAY, AR TESL 9A geb 1E A AL V1FOR stu AuAE PUTEAL 9

olofo] F7lksh= Ao] E7bsgr Adsolr] Wi
of MEE Hololg Friete] AETHS s
ER QlEEE fdsljol & dert vk A
TS 9% rets JUEEA T 4837
8l 71 C7_AUTONOMOUSFACILTY o]
& 7kl 1 &2 3% 63 gtk
C7_AUTONOMOUSFACILTY dlo]ojoll=
71E AEEREALS] 3 B 9l 8719 2
== Freksith 4 AEES] FH| (Type) &
FEAER AYste] AT 918 Qlxet
o] THE gt selth thro® dd Al
o] Fxshe AR JHIF QR AE
o] 9Jxsh= 2= ¥ UFID(LinkID) &} 3
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