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| Summary |

Empirical Validation for HD Road Map Data Model Revision

ISO 20524-1/2 (Geographic Data Files, Multimodal Transport Maps) defines the geometry and
information related to roads and traffic safety facilities (signs, installations) necessary
for autonomous driving. Currently, as it is still in the ‘concept establishment’
stage, there are no cases where it has been applied to actual roads. Therefore,
we conducted empirical validation to assess its suitability for Korean road
environments, gather and incorporate feedback from stakeholders in the
autonomous driving industry, and verify the conversion of existing HD road maps.
The empirical validation was carried out with experts in the fields of autonomous
driving technology, standards, and applications. Through this process, a revised HD

road map model based on ISO 20524-1/2 was developed.

Pilot Mapping for Verification of the Revised HD Road Map Data Model
The empirical validation for developing the revised HD road map data model was
conducted in parallel with pilot mapping. Pilot mapping was carried out in actual
road environments (e.g., road geometry, driving conditions) to perform both detailed
verification of the proposed revisions and empirical validation for developing the
mapping manual. This pilot mapping was conducted in autonomous driving pilot

operation zones (since 2022).

Establishing a Conversion Plan for the Data Model of Existing Production
Achievements

From 2015 to 2024, approximately 35,081 km of HD road maps were constructed.
The current data model 2019, 2020 and the proposed revision differ in terms of
layers, geometry, and attribute types. Recreating the entire map based on the
revised data model is not feasible. Therefore, the revised data model incorporates

the conversion of the previous data models.

The conversion process was carried out using two methods:

~ i -



| Summary |

Automatic — Structure conversion (static conversion) and field calculation (dynamic conversion),
depending on the existence of the existing production layers.

Manual — Delineation (new layers) and attribute structuring (undefined and newty defined types).
Additionally, specific conversion methods were provided.

Revised Mapping Manual

The purpose of revising the HD road map data model is to establish standardized
production criteria, methods, and quality assurance that can be applied to
autonomous driving, cooperative autonomous driving, and control systems
worldwide. To ensure consistency in the quality of the outcomes, the
completeness of the mapping manual must be ensured. The revised mapping
manual explains the following aspects of the revised data model: ‘result storage
structure’, ‘geometry’, ‘mapping standards and methods’, ‘attribute structuring
standards and methods’, and ‘interlinking (referencing) between delineation

objects’.

Survey of the Current Status of Data Management and Distribution

Information Systems and Recommendations for Improvement

the National Geographic Information Institute of Korea (NGII) is currently
developing HD road maps for all roads across the country to support the
commercialization of autonomous vehicles. The revised HD road map data model,
which can be used as a ‘multi-modal transport map’, is designed to be integrated
into a database—based management and distribution system. A survey of the
current status of the management and distribution systems was conducted, and

recommendations for improvement were provided.
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| Summary |

Production of LiDAR Point Cloud Data for Private Sector Supply

LiDAR point cloud data can be used for creating customized construction items for
the autonomous driving industry and for location referencing of autonomous
vehicles. In May 2024, the point cloud data for road sections will be transitioned
to ‘open geospatial data’, and a plan for producing point cloud data for road

sections has been developed.

Enhancement and Improvement of Quality Inspection Software Functions
To ensure the safe operation of autonomous vehicles, it is essential that not only
the geometry of roads and traffic safety facilities (signs, installations) but also the
geometric relationships between these facilities and their spatial attribute
relationships are clearly defined. Quality inspection software is one of the most
critical tools for maintaining consistency in HD road map quality. The software’s
functionality has been enhanced to be compatible with the revised data model,

and the inspection features have been improved to increase efficiency.

Strategies for Advancing Quality Inspection to Improve Quality

To support the establishment and strengthening of systematic quality standards,
the inspection methods and software have been enhanced (covering 37 items and 80
measurement details), leading to the production of high—quality HD road maps. Efforts
are required to ensure the efficiency, usability, scalability, and flexibility of quality
inspections, as well as to improve quality in line with the revised data model and
the commercialization of autonomous vehicles. This includes improvements to the
inspection ‘procedures’ and ‘methods’, efforts to automate inspections, and
ensuring objectivity in visual inspections. To further enhance data quality, criteria
and methods for selecting quality inspection samples have been provided, along
with strategies for advancing quality inspection software to improve operational

efficiency.
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B2A G. HEN WE 2H

G.1 7L

7ig2 WE 27|k Fste] g =t 7 o) s = FEFAES tig UML tholo] 132 o]stet
Zt.

{{CodeList)} {(CodeList))
BELT_ThemeCode BELT_SubClassCode
+Abstract Belt Feature +Kerb
+Road&Ferries +Centre Line
+Road Furniture +Lane Line
+Service +Stop Line
+Structure +Pedestrian Crossing

{({CodeList)}
BELT_ClassCode

+Lane Belt Element

+Lane Section Element

+Intersection Belt Element
(Roundabout Belt)

+Road Belt Element

+Lane Belt Joint

+Belt Representative Line

+Belt Partition Line

+intersection Connection Point

+Lane Connection Point

+Pathway

+Road Structural Component

+RoadMarking-2

+Safety Fixture

+Traffic Light

+Traffic Sign

+Parking Garage

+0pen Parking Area

+Rest Area

+Bridge, Tunnel

(23 G-1) UML Ci0]oi 13 - JHx

+Road Marking{Symbol)
+Clearway rea

+Fence

+Guardrail

+Wall

+SpeedBump

+Support Post

{{CodeList}}
BELT_TypeOfBelt
RepresentativeLine

+Representative Line
+Central Line

+Side Line(left)
+Side Line(right)
+Traffic Control Line

{{CodeList))
BELT_IntersectionCategory

{{CodeList}
BELT_ConnectionType

+one to one connection for
adjoining Lane Belt Elements

+one to multiple connection for
adjoining Lane Belt Elements

+ multiple to one connection for
adjoining Lane Belt Element

+multiple to multiple connection
for adjoining Lane Belt Elements

+simple intersection

+complex intersection

+roundabout

+Junction(location of simply merging
or branching traffic)

{{CodeList))
BELT_IncludeBicycleLane
+False
+True

{(CodelList)}
BELT_BeltOverlapping

+overlapping with the adjacent belt
on the left side

+overlapping with the adjacent belt
on the right side

+overlapping with the adjacent belts
on both left and right sides
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G.2 BELT_ThemeCode (HOIZE)

CESISCELERRI 2%

H G-1) Z=2|AE - BELT_ThemeCode(HOIZE)

ikl st= 33 IEY ol ¢ MY
Fd 4E Xd K= }
1 e 44 ISO 2052401M Ho|5t= ‘Abstract Belt Feature’
(Abstract Belt Feature) Ol el u
=2 2 he Sl .
2 (Road&Ferries) 41 ISO 2052401 Zelol= ‘Road&Ferries
CE2 54 Al o -
3 (Road _;umit{ie) 72 ISO 2052401 Ee|ol= ‘Road Furniture
MH|A S o
4 (Service) 73 ISO 2052401M Hel5t= ‘Service
T Xo|5t= ¢ '
5 (Structure) 75 ISO 2052401 H2|ot= ‘Structure
&
iR el3)
G.3 BELT _ClassCode (E2{AZE)
S AT =0 B2 ek},
(B G-2) FEE|AE - BELT ClassCode(Z2{ATE)
HH o= 3% IEU Mol o My
1 AI2HE 03 ‘Theme Code(H|OIZE) 7} ‘44(Abstract Belt Feature) @l
(Lane Belt Element) 47| = ‘Lane Belt Element’
2 A2 A7t 00 ‘Theme Code(EIOfZE)' 7t ‘44(Abstract Belt Feature) Q!
(Lane Section Element) 25| % ‘Lane Connection Point’
NWAEHE y
. Th EIOIRS) 7} 44(A Belt F ol
3 (Intersection Belt 04 7HﬂTnle ‘lCct)de( “t-r é l{ EI( bsifad oit Feature)
Element(Roundaboutbelt)) T e Tniersection BeR Femen
4 AHE 02 ‘Theme Code(H|IOIZE)' 7} ‘44(Abstract Belt Feature) @l
(Road Belt Element) 23| % ‘Road Belt Element’
5 AIZHEHAAM 05 ‘Theme Code(EIOtZE)' 7t ‘44(Abstract Belt Feature) !
(Lane Belt Joint) 2% = ‘Lane Belt Joint’
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o 53 o acg Ho| ¥ 4
5 HIEHM 11 ‘Theme Code(EI0FEE) 7} ‘44(Abstract Belt Feature) 9!
(Belt Representative Line) 24| = ‘Belt Representative Line’
. HESZM 13 ‘Theme Code(EI0FEE) 7} ‘44(Abstract Belt Feature) 9!
(Belt Partition Line) 25| = ‘Belt Partition Line’
8 WREHAH 14 ‘Theme Code(HIOFEE) 7} ‘44(Abstract Belt Feature) 9!
(Intersection Connection Point) 247 = ‘Intersection Connection Point’
9 A=2AHAEH 15 ‘Theme Code(HIOFEE) 7} ‘44(Abstract Belt Feature) 9!
(Lane Connection Point) 24H| % ‘Lane Connection Point’
HE ‘Theme Code(HIOIEZ)' 7t ‘41(Road&Ferries @1 24| =
10 15
(Pathway) ‘Pathway’
11 A FETHLA 70 ‘Theme Code(HIOZE)' 7} ‘72(Road Furniture)’ Q! Zix| =
(Road Structural Component) ‘Road Structural Component’
LHEAI-2 ‘Theme Code(EIOE =)' 7t ‘72(Road Furniture)' Q! Z4x| &
12 ) 80
(Roadmarking-2) ‘Roadmarking-2'
13 OHIAIE 20 ‘Theme Code(EIRIZE) 7} ‘72(Road Furniture) Q1 24| &
(Safety Fixture) ‘Safety Fixture’
7] ‘Theme Code(BIOIZE) 7} ‘72(Road Furniture) Q1 2| =
14 . 30
(Traffic Light) Traffic Light
15 WEHX| 20 ‘Theme Code(HIOFZE) 7t “72(Road Furniture) @1 x| &
(Traffic Sign) Traffic Sign’
16 SR 13 Theme Code(BIBIRE) 7} 73(Service) 9! 27| &
(Parking Garage) ‘Parking Garage’
17 o FRE 69 ‘Theme Code(HIOIZE) 7} “73(Service) Q! 2| =
(Open Parking Area) ‘Open Parking Area’
18 A% o5 | Theme Code(EIDZS) 7t 73(Senvice) o1 1A &
(Rest Area) ‘Rest Area’
19 ug, HE 00 ‘Theme Code(EIDZE)' 7t 75(Structure)’ @l A &
(Bridge, Tunnel) ‘Bridge’, ‘Tunnel
am
(GHIFAE 2l8)
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G.4 BELT SubClassCode (ot¢ 22HATE)
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(Kerb 0003 ‘Class Code(S2:ARE) 7}
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(Centre Lin 010 ‘Class Code(2 ,
e) , | Clss Cove(@aan) 7t 8 A
B A & ‘Centre Line’ b "80(Road Marking-2)'¢l
3 N
(Lane Line) 0105 ‘Class Code(E2ATEY
. ATEYT} A
HH = ‘Lane Ling' )7t ‘80(Road Marking-2) ¢!
4 PSYNPS|
(Stop Li 010 ‘Class Code(2ATCY I} *
P Line ’ 2H & ‘StOéELit’#E) 7t "80(Road Marking=2)"?l
5 FHEE
(Pedestrian C ; 0107 ‘Class Code(ZaHA o
rossing) e Codelien =) 71 S0foad Merking =28
6 LHEA|(ES) stria Crossing’
[ -
(Road Marking( 0113 ‘Class Code(SHATL) 7t ¢
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23 & Cloarway Ao } ‘80(Road Marking-2)"2!
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ce) 05 e e(Z22HATE) 7t '90(Safety Fixture) @1 24K =
9 1=
(Guardrai 020 ‘Class Code(2HATT) 7} *
ail) 6 ol ZHATCE) Tt ‘90(Safety Fixture) Q1 x|
10 H
(Wall 0214 ‘Class Code(S2ARCY 7} *
) Wall ZHATCE) Tt ‘90(Safety Fixture) Q1 x|
11 nIE-LIoN|=]
(Speedbu 0211 | Class Code(BaAE) 7}
mp) ‘SpeedbUmp'E HATE) It ‘90(Safety Fixture) @l 44| &
12 PNES
(Support 021 ‘Class Code(22ATE) 7} ¢
- pportpost) 2 ‘SUpportpOSi’E HATE) 7t ‘90(Safety Fixture) ! Z4%| 5
(= LS
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G.5 BELT_ConnectionType (ConnectionType)

a4 wle 49 70 BELT 3249 222 ehin,
T G-4) IE=2]AE - BELT_ConnectionType(ConnectionType)
ikl st= H3 IE ol 3 MY
Lane Belt Element 1:1 A&
1 (one to one connection for =2 Lane Belt Element 7t A&
adjoining LaneBeltElements)
Lane Belt Element 1:N 9Z&
9 (one to multiple connection 9 = Lane Belt ElementOlA CHS Lane
for adjoining Belt Element ¢1&
LaneBeltElements)
Lane Belt Element N:1 9Z&
3 (multiple to one connection 3 L& Lane Belt ElementOlAl &Y Lane
for adjoining Belt Element H&
LaneBeltElements)
Lane Belt Element N:N &
multiple to multiple
4 ( p . p 4 Ct= Lane Belt Element 7+ &
connection for adjoining
LaneBeltElements)
= ik
(GHEALE 218)

G.6 BELT_TypeOfBeltRepresentativeLine (Type Of Belt Representative Line)

A WE 4 A9 4§ B2 eRic
(& G-5) ZE=2|AE - BELT_BeltOverlapping(BeltOverlapping)
Gl st= g3 =4 ¢ Ho| U MY
1 HEd 1| Belte] THEA'Q! Z9
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G.7 BELT_BeltOverlapping (BeltOverlapping)

M we Wy A% 1 5 99 B2 et

2 G-6) ZE2AE - BELT_TypeOfBeltRepresentativeLine(Type Of Belt Representative Line)

A g2 B =44y ol 3 49
s 59
(overlapping with the _ 3
1 . 1 O|F HEQ} XEH =H
adjacent belt on the left 8 aE% A=¥ 38
side)
= 54
(overlapping with the _ 3
2 . . 2 ol dHlE Q| O;Dd =
adjacent belt on the right asse 2 =
side)
4= 5
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3 ] 3 ﬂx‘l I:HIEQ OF§D|_=| |
adjacent belts on both left 5 4Es S B
and right sides)
=l
(AR ei2)
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G.8 BELT_BeltIntersectionCategory (Intersection Category)

A HE Wy AR B 59 25 ki

H G-7) IECJAE - BELT_BeltintersectionCategory(Intersection Category)

s o= H3 b=t de| ¢ 49
T WX _ _
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GHEA 8t3)

G.9 BELT_IncludeBicycleLane (Include Bicycle Lane)
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- AIRAIZ TiYote 201 EARRIL U F2, gAA2) MF oRE =9 el

(O3 2-26) YUTZX|T HEF WH AR
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g3p7] olgitks Aolth. Ao BARE T4 vhirelA shasstelx shkgont, 7)ol
St Hlojemale] GAR Qlste] LRA 522 T 4 glrks Aol

PHE 2 HolHnd AL Aokl TARZISO)Y 8, A Y WAL F
T, AEFH A DA Y ST ol 9 4% 58 Ay

V95 JUEEA RS WS "9;17/11 AL s tﬂolEiE%I 7HXé:2_—- Aste] (R 2-55)9F o]
7| FE Ag5FP A AP AT(2022d~) OF 285kmE WAFoZ AIMESHS Z3HE

o

(E 2-55) AHAE 72t EX(XEF XISk AI-2AX o 285km)

= L3aks = A pa L
1 B _AH2AX| 1 8.908 2023
2 BEHAN_AH2AX| 2 7.3 2023
3 BHISSEY _NETUNSAIAIG 2| 1 4.46 2023
4 BRET_ANE2dXT 1 6.424 2023
5 BREFUEA_NETANSIIAIG 2K 1 8.776 2023
6 i+ BTSSR G2 XA 1 7.895 2023
7 HrSd2_Alg=dR+ 1 5.054 2023
8 FRA2|0t_At2FlASRA 2 A L 4.763 2023
9 MNEN Q= _AEFHASRIAIH S| 1 1.23 2023
10 M A _AEFANSIAH2 X 1 0.881 2023
11 MNSYAU_AEFHASAAHS K| 1 0.405 2023
12 S AH2AXF 1 1.884 2023
13 ALA|_AHSF ARSI G2 X L 8.257 2023
14 QT E_AH2AXT 1 4.047 2023
15 QTS _AH2AX| 1 4.788 2023
16 UBES_AlFg2AX T 1 9.022 2023
17 Mol s X _AeF A SAA g2 AT 1 11.34 2023
18 SHUZLUEA_NESTANSIIAE 2K L 12.447 2023
19 SRHUEA_A2FHASAA 2R 1 7.245 2023
20 AErdA 2R 2 11 29.21 2022
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= L3aks =L A pa il
21 AE2FAA 2R _ZE 3 17.45 2022
22 AE2FAA 2R _BF 3 34.88 2022
23 ANEFHAG2HR|T_a 3 46.23 2022
24 AE2FHAG2HR|T_CH+ 1 3.56 2022
25 AEFHAG2HXF_=H 2 6.58 2022
26 AE2FHA 2R _AIS 7 11.79 2022
27 AeFdAH2AX T S 2 10.13 2022
28 AE2FBA 2R _T L 9.78 2022
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#include
#include

// UTF-8 .
isValidUTF8(c«
int numBytes

for (unsigned chal
if (numBytes
if ((c >> 5 b
else if ((c >> 4)

0) numBytes = 1;
0) numBytes
else if ((c >> 3) = 1110) numBytes
else if ((c >> 7)) IPtUIH false;
} else {
if ((c >> 6) I=
numBytes—;

return false;

}

return numBytes == 0;

nt main() {
std: :string testString =

if (isValidUTF8(testString))
std: :cout <<

} else {
std: :cout <<

std: :endl;

}

return
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1295757052.00 126 52 15.52652 37 34 48.78670 1.02 0.69 B.7513 7 6 © 0 Fixed
1295757053.00 126 52 15.52652 37 34 48.78670 1.02 0.69 .75 13 7 & 0 0 Fixed
1295757054.00 126 52 15.52651 37 34 4B.78672 1.02 0.69 B.75 13 7 6 0 0 Fixed
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<?xml version="1.8" encoding="UTF-8" standalone="yes"?>
<Softgraphy xmlns:hdrm="http://waw.ngii.go.kr/hdrm">
<hdrm:DataModel name="2024 0| Ef 22! (v2024.2562.2508228)" typename="VectorMap" version="v2024.2562.256228"
id="2434C26F-5719-4665-BF2C- 56564889B8AD" platform="HDRM24">

<Tables>
<Table name="NT1_NODE" geometrytype="POINTZ" desc="FHZHZ = =" srid="32652"
srs_proj4="+proj=utm +zone=52 +datum=WGS84 +units=m +no_defs"
<t-- g H9-->

NN="true" encoding="utf-8">

<Columns>

<!-- Zgdo . 2y, Coleey,

<Column name="ID" type="VARCHAR2(13)" desc="UFID" />

Moo
=22

<Column
<Column
<Column

<Column
<Column

name="NodeTypel"
name="NodeType2"
name="NodeType3"

name="StartEnd1l"
name="StartEnd2"

type="VARCHAR2(3)"
VARCHAR2(3)"
type="VARCHAR2(3)"

type="VARCHAR2(1)"

desc="ERE1"
desc=" ERF2"
desc=" ERE3"

/>
/>
/>
desc="c & A EH1" />
des

type="VARCHAR2(1)"
type="VARCHAR2(1)"

== ANEH2"
== ANEH3

/>
/>

<Column name="StartEnd3" desc=
name="Pseudo" type="VARCHAR2(1)" desc="S| AT E( 2"

name="GroupID" type="VARCHAR2(13)" desc="'r &= 1%"/>

<Column
<Column
<Column name="SurveyDate" type="VARCHAR2(8)" desc="F SYH" />
name="Version" type="VARCHAR2(4)" desc="H&"/>
name="Remark" type="VARCHAR2(30)" desc="H|11"/>
name="HistType" type="VARCHAR2(3)" desc="2HAI0[2 S8 "/>

<Column
<Column
<Column

</Columns>
- TE EA--
<Constraints>
<l-- P EA Ho| - HAdEY, FEFE,
column="ID" type="UFIDFMT2" id_prefix="NT1"/>
ID" type="UNIQUE" desc="ID LS4 "/>
column="ID" type="NOTNULL">ID,SurveyDate,Version,NodeTypel,Pseudo, GroupID</Constraint>

BER-->

<Constraint

<Constraint
<Constraint

column="NodeType" type="CODELIST">16@,101,182,2@0,201,202,300,400,401,402,403,404,405,406,500,5061,600,999</Constraint>
StartEndl" type="CODELIST">1,2</Constraint>
StartEnd2" type="CODELIST">1,2</Constraint>
column="StartEnd3" type="CODELIST">1,2</Constraint>

<Constraint
<Constraint
<Constraint

<Constraint
<Constraint column="SurveyDate" type="DATEFMT">YYYYMMDD</Constraint>

<Constraint column="Version" type="CODELIST">2824</Constraint>
<l-- <Constraint column="HistType" type="CODELIST">U;I;D;&l ;=&
</Constraints>

</Table>

;4HHl </Constraint> -->

(O3 5-17) HUEZX|T SEHAL SW 13} Hiot
- AL LY RESH OIAINT1_NODE)

2) 253 A4 716 A

BEAZ ASe HAF 1S

o

7H ‘MMS

T CESiAl
L —357

A
[y |

O X=3A(DQ_MMS-10) - ZE

A glo]E 9] FAI(LAS 1.2 oAh)TF &3 HH (X, Y, Z, Intensity, RGB, GPSTime)=

Fosta loy, B4 ;I AHHo| fiste] EXO HAR= o|FojX1 YA AT
Intensity, RGB (39 5-18)3 Zo] AT dHolg9 HIZE= F4|(Point Data

Record Format(PDRF))o] wet A&}, wahA %
HAFE £3] Intensity, RGB 5 ¥4AH E7 SHI2

7Fshet.

A< dlolE 9] HZE F4 &5 o F
A A=} A=A o Fof disto] AA
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LAS Specification v.1.4 - R14 American Society for Photogrammetry & Remote Sensing
Table 7: Point Data Record Format 0

Item Format Size Required
X long 4 bytes yes
Y long 4 bytes yes
Z long 4 bytes yes
Intensity unsigned short 2 bytes no
Return Number 3 bits (bits 0-2) 3 bits yes
Number of Returns (Given Pulse) 3 bits (bits 3-5) 3 bits yes
Scan Direction Flag 1 bit (bit 6) 1 bit yes
Edge of Flight Line 1 bit (bit 7) 1 bit yes
Classification unsigned char 1 byte yes
Scan Angle Rank (-90 to +90) — Left Side signed char 1 byte yes
User Data unsigned char 1 byte no
Point Source ID unsigned short 2 bytes yes
Minimum PDRF Size' 20 bytes

(J8 5-18) LAS Specification - &t HIO[E| #HIZ= &2l(Point Data Record Format )
O XM2HA(DQ_MMS-11) - SICIEE YX|

A o8 AEE F42 d(header) W sHte] A EolH, Mol gt Be FH =
(1™ 5-19)8}F o] FEollA Aostal At F HolH Y B4 FH gho] 0" o7 3
FH/H a9 EA o F &l 3l Y FEI ZHEA A H A=A of Fol tisto]
AAF 7Fs st

Table 3: Public Header Block

Item Format Size Required
File Signature (“LASF™) char[4] 4 bytes yes

File Source ID unsigned short 2 bytes yes
Global Encoding unsigned short 2 bytes yes
Project ID - GUID Data 1 unsigned long 4 bytes

Project ID - GUID Data 2 unsigned short 2 bytes

Project ID - GUID Data 3 unsigned short 2 bytes

Project ID - GUID Data 4 unsigned char[8] 8 bytes

Version Major unsigned char 1 byte yes
Version Minor unsigned char 1 byte yes
System Identifier char[32] 32 bytes yes
Generating Software char[32] 32 bytes yes

File Creation Day of Year unsigned short 2 bytes yes
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Header Size unsigned short 2 bytes yes
Offset to Point Data unsigned long 4 bytes yes
Number of Variable Length Records unsigned long 4 bytes yes
Point Data Record Format unsigned char 1 byte yes
Point Data Record Length unsigned short 2 bytes yes
Legacy Number of Point Records unsigned long 4 bytes yes
Legacy Number of Point by Return unsigned long(5] 20 bytes yes
X Scale Factor double 8 bytes yes
Y Scale Factor double 8 bytes yes
Z Scale Factor double 8 bytes yes
X Offset double 8 bytes yes
Y Offset double 8 bytes yes
Z Offset double 8 bytes yes
Max X double 8 bytes yes
Max 'Y double 8 bytes yes
Max Z double 8 bytes yes
Min X double 8 bytes yes
Min Y double 8 bytes yes
Min Z double 8 bytes yes
Start of Waveform Data Packet Record | unsigned long long 8 bytes yes
Start of First Extended Variable | unsigned long long 8 bytes yes
Length Record

Number of Extended Variable Length | unsigned long 4 bytes yes
Records

Continued on next page

(d2 5-19) LAS Specification - &l & HTE= &2l(Header Record Format )

O MUZ(DQ_MMS-12) - MU 2t
‘?ﬁxﬂ e w2 A ?L{P T ALE 7|ES WSR2 I BlE(F 10% °olH)' =

0>} gro] L& 7t A
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(O 5-20) HF F=F ARl

O 2 7174(D0_MMS-16) — B 2, HIRRZIH(DQ_GCP-03) - Ha BRI

A tﬂ°1EH 24 744 o 10m, 7
(9F 10%)2 £3) B2 3t B jxI7HA AAS sk glon, o] TS A 744l
A4 ?JEJ@:} Azlol wart By, o] Aol Aot EAEE 77
MMS HEAZ dojge] e 71 0 AN 2 7143 7124 WA 1AL Al 2
A%, ABAQ] AA} FPs st Thel, @A) E7] 204 olo] digt 7)%o] g17] B
AA1E D A veele] S 8ol et iAol Wasit

N
o
)
el
vl
1o
jus)
e
()
i
19
—
o
3
et
2
1
ol
ol
N
52
rr
o
(0]

Lh HUZ=X|E X338t dAL 7|5
O THPAKDQ_MAP-3) - =3 =2t/F7t

A AHEe AT N e A)2] QI o] ARIRY/ AZAIZ17F Aol gt A%, TS
L& AHZ FI5te] TR M= FHPEEE(A1_NODE)E =3F5HA] b=tk o]of 3t/
LA G9E YUERAEE REE T F4, JAFFA F2ho] WAsHA Hr. dole g
20249] 3%, o|F FAI57] fl5te] QA E(Pseudo) & AlSHH, AHER QISto] =
T2/ Ao FRHELE(NTI_NODE)= & glo] EA3ttt. o]of] BE 7/ 1A 9] Al
[ERNA F5FE] 2 glo] 2Ask=Alol thgt AAF 7Hssitt.
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x| =A

O S8HQE4(D0_MAP-7) - 247! Z4

glolB e 20249 -5, £4 2= A= HlolH &80] 7Fsditt. A=
BEHA(NT2_LINK)S] ‘AdminCode(Al-1#12)", ‘RoadName(Z=8H D), ‘MaXSpeed
(F AT 9 e o] EEYRA, TS BE=THT' S FRoke 248 £ 5 9t
EAZAA SWollA Zx glolEof] tist DB A2} 7|52 A ¥E 39, F= tloleE 535 48"
Ft 434 SWe 22 Hlole] DB 3 HI I Bl oF oR-E S5t HAPt 7hssltth

A HEE B8, *“%k‘ﬂ ”Xﬂ %’ﬂioﬂ A

= =2 0

—_—

olelol = ABAA| S4o] 2| 2H 0l A

= XN

AMEE

O =8¥28(DO_MAP-8) - £82F ZX|

o O HIO]H @ HAULZX|= HIOJE(HOEZE 2024)
o dAb LS - £880| 2 0| S EREEA 2
o 2 0 'NT1_NODE'Q ‘StartEnd(== AIBE), ‘GrouplD(E 1F)' 2 HE =0l

‘NT2_LINK Q] 38 HME= 225101 Turn(3|Melsl o Mg 50l

O &4 &(DQ_MAP-09) - &K 25

o O 0| @ HAUCZX|T HIOJE(H[0[EZZ 2020)

o dAb LS - SEAN &4 0| ciFok= 2l0]0] K|t SHIEH EAok=Al 2t

o UE O AHC S50 AEG0| U A H=E AL

—

o GilAl Ated

ex) [A1] NodeType : 1(mouxR) < [A2] LinkType : T(WARUZHER)

[A1] NodeType : 4uZAIEE) < [A2] RoadType : 3(@)

[A1] NodeType @ 4@ZABE) < [A2] RoadType : 3(@2)
< [A3] RoadType : 3@z
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0O &4 2HDQ_MAP-09) - HX RE
o O HIO|H @ HAUCZX|= HIO[E(HOEZE 2024)
o A LHE ¢ SN £ 401l slidske 2010 AxMPH SHEA EXMok=A] =2l
o AE S XS] £E0| SEH0| Uz M| = HAL
o OfAl At
ex) INT1] NodeType : 203(R& AIE/EF) <« [NT2] Turn @ 3(QH)
[NT2] RoadTypelD : B(RS2) < [NT2] RoadType : 300(F7hH
: B(RS3) « [NT2] RoadType : 400(2472)
[RS1] PathwayID : &) « [Pw1] TFClsland @ (24 W)

< [RS1] TFClsland : 1(uEA

O &4 24(DOQ_MAP-09) - AHEMH K|
o O IO @ HAUCZX|T GIOJE(H[0[EZE 2024)

o A LIE ¢ S X &9 40l oidoks 2010 M| PIX| HAl HXGH=A 20l

o g © 'RST_ROADBORDER’, ‘SF1_BARRIER'?} A= ‘NT2_LINK' 2| x| 240!
O =222 #s F= HolH 22k

* e CI0E @ E CIoJEEZR! /S)
o dA UE @ 220 7S d HIOIH A& 7|

M
]
=2
it
J
-

- W QA B JIE W Eel0] M9l 21 OfF Sl

3) A 584 A ALET AT AY)

O X2 H|0|E OJAZHOutlier) MM ZE

MMS= F5d H< tlolg= (O™ 5-21)3 Zo] o ”%k(Outher) 7t 2o = Qo

ol AZ 0|8l ML, ol )l AL Fi 4 2otk A Folg
HIHE LA SW B4) A, ol4zkOutlier) BE D' 7% A 52 B3 A lol8] 7H44
FAS A gt
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O GNSS =4I =& ¢ 7188 Hix| B2 X2
‘GNSS/INS EgA P dlolg FREZ(EHHZA, FUE) o st #E2(FSE

HE)dol Tt HAMF= GNSS $241 E5F 2to] tiste] 54 AAE 3T &

=k I8y GNSS 41 E5F 770 =

BES B9l o|FoiRth. HA A &4

E5%F 720 ofg 1o 9 Fe 71E1ERA,

el
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_?l'.
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pa)
rlo
of > fo O o
EoR e
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(23 5-22) GNSS 4 2% 712t 7IEH Hix| Y&
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O 3= CIO|E DB A%

glole| 2 e 20249] ‘AdminCode(AZ-+ ¥5), ‘RoadNAme(E 2 H3) 52 PAbAE
‘E2YFLE FFoto] 45, ‘MaxSpeed(F I At ) = FEVER [TSEELE
P3'g F=xsto] Jat ojgt = dlolgxd 20209 ‘AdminCode(FHAA) S= F=
X}E—E— Yot JxAme EFA T FEAS7|H o] AA5to] v 23t IE HlolHE
2-85t0] Aet &/l thste] FEAAE 8 T 5 U eE X Ho|HE DBIKYE, 4 5)
3}1‘1: 7= 7Rt

@ TLSPRD_RW — Features Total: 51101, Fitered: 51101, Selected: 0
= 2 s E LTES S ra =
OPERTDE ~  RW.SN SIG_CD

1 2024123116112 3417 11260
2 202m231161112 3418 11260
3 2024123116112 3419 11260
4 2024123116112 3420 11260
5 2024123116112 3421 11260
6 20041231161112 3422 11260
7 20241231161112 3423 11260
8 2024123116112 3424 11260
9 2024123161112 3425 11260
{ Z 10 2024123161112 3426 11260
= 11 20241231161112 3427 11260
12 2024123116112 3428 11260
13 2024123161112 3429 11260
\ \3_' - 14 2024123116112 3430 11260
= Tl 2041231161112 3431 11260
16 2024123116112 3432 11260
O \17 2024123116112 3433 11260
= 18 2024123161112 3434 11260
19 2024123116112 3435 11260
20 2024123116112 3436 11260
21 2024123116112 3437 11260
22 2024123116112 3438 11260
23 2024123116112 3439 11260
24 2024123116112 3440 11260
25 2024123116112 3441 11260
26 2024123116112 3442 11260

(O2 5-24) X HOIE GAMSELA E2H HS)
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"FEAYYEY 7R E Bt G EAR AR ot A1993) 5 7175l wheh JH=
T2 dlolE7E B lolE = M3k Hglow, A& e FEAREAETS 59l R5
oot Z71 wlole 9] 7 ‘F7kE A o] gl A F3F o RHY5] =7t HRMA 9
EA| o7, A F2F o7 5ol it HAPE B asitt 2291 S5-§ A tlolEof Higt
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