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ABSTRACT

Unlike in the past based on autonomous vehicle development sensor, In recent years, research
has been conducted using external data such as LDM to compensate for the disadvantages of
sensors. So, this study suggested the construction method of static map that provides road
information for autonomous driving of vehicles as LDM - based information. In other to suggest,
after review LDM’s ISO 14296 and data specification and map of precise roda map of NGII, we
had confirmed the correspondence wiht the international standard of NGII specification. As a result
of the review, it is relatively good in terms of provided data and information, but the road
structure expression is partially incompatible with the international standard. AS it is necessary to
supplement about currently specification and method and suggest, this study had suggested ways to
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A& f‘#%v‘%‘z}ixu 71 YL A 39 AP S FIAZ F Ja, FHAe] A uE) A
S olF FReEM ATS FAT F J3, AA & F HASH He LAY AR FU AFE
olEFo N WEALE Folx= A3E IS 4 QTHITTP, 2015).

£3], AgAsaks A8 SHA 2016 wEMAFTHO] WS HT 1097 IEEE WFARL U
T 5, B, FAEY, 232 7Ee]] 5 FE A HAe o5 BAshE Ak AA Akare

85.8%5 AAStAL Qlof oo thak tite B AEHEFPAFA Aol 7= QITKTS, 2016).

A7 AL TR AL WS 2] T Ao A g o F e Q1A AlA, A 1% 278
AA 5o AA 7le AL HFE Y=o sto), 71 FEE g oF 4 Q1A Aol 2 GNSS 23k
59 22 3 9 BEAYE Betaly] 93 woto g =2 A2~ 9 L DMD(Local Dynamic Map)# 2S£
5 HolHE &85t AlAe] 75 BeHET oflel As JIAE A% A7 A I8 Qloh

ole] B AFoAe A&FYFIATAY Ae5/dE 8l E8F F U= LDMY Level 184981 BH
AZE2A &8 F e AEUAE g A7E APsiAuh

LDM= ot <Fig. 1>3 Zo] ZF 47]9] Level2 TAE o] Jom AFFRAAE oA Aulx A gk
APAE, AARR, JHFRE E3st= NdF Hole] AZALE onlstH, A-5ake] A AAv w57
BAFAZRE ARE Fsta A%ste vol8 A 9TS sin, A A3 vhel o] APA L
Level 19 3]@st= AAH o|HE A|&st= A= dlo]EH]o] 2~°]T}(Shimade et al., 2016).
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(Fig. 1) The four layers of of LDM
(Source : Implementation and Evaluation of Local Dynamic
Map in Safety Driving Systems)
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1) LDM : Local Dynamic Map, =44 %24 A=
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(NGII, 2015).

SEvEte] A9 H7H AdollA o5 AFs] Y A+ F dlolH F350] 20159 R HENFE 4
o FNAE 97 7| FEXZAEYAA ALFHTY & A% 75 V1E ¢ IS AN oA
AFAEAL S Fall G5 F1hel dis) 7= 2 st ITHNGII, 2015).

FEAYZ BN AN 5 F5 D AHAL S 53l 75 ALUAEE ALATY FHA A7k
7 9 =2 FR A S HIete] AEA R did AdA HEE & AEAo, FFo 8
2 715 S YA E FAE =90 s AXNE A BES F8F oo o, dAle Ho
APFL olo tigk 1ol §lo] FAEFNA At 7EH YR BFPSA g Fio] EAST

ole] ¥ A= LDM2] 714k H o|Ej7} ﬂ AUAE HolE 73 AlFE FAFFNAM AASHE &
F2AL BES £ JEE LDMY Beo] Y& CITSY AZgA o)l A D AL 943 A% Ak
i3l 23k IS0 142969014 AAIG 87 A 9 tlo]E Rdg vEsta dA FEX AR ANA AA
G AUEZAE AY Hw HES 5 FAEE Be AUAE 75 A A B AASHAT

Ok, 2 A AE 99 BFAA R Qe AA dolgd didt a72d 2 2d F FEAYHR
oA A LA =] Gl 2 &3 77 2 23 FH7 FAAFo] JE ULE AFE HIEATH

wd,

2T 5t 4T FAY 5 AL A0 B 9 or(Austoads, 2013), U
.]

Awel P A Fa, TIA A4, A4 9K AF Foz Helsart

L

I. 3 a4
AedYFRe 3 AUE2A ] AS Fd A7yl rd ATHOE AFIAZA D B Holo
o] AL 98 ZHoN Be AT 2 A Ado] JAH T gk

Seo and 28 g3 7)gdA T2 9 gdyrt vE
AR B2 ARE o84 A fAE A Yes aNEtH e, sUAME dAiAEAE AEE
g3 AUATE &8317] 98l 7S 75T FPA R Bls) HE=Tt FE 05m £ AEE
Nt om, olg &8st A& 7[Hke] ADAS 75 7d 2 ASFETHS AT A 9 45 T
ol &83ta ot MAE A= B2 APHE 5& 0|83ty 7|E ADAS 715S FFA7IH, =
AT 9 AT o)io] BT Aol Camera, Lidar, Radar 5 g A 212 7]% 48 98 o] &dtt
(KICS, 2015).

Infrared reflectivity Map around ego vehicle Fealure—level map

(Fig. 2) Precise Positioning System based on sensor Conversions of Google(Left) and
Daimler(Right) (Source : Precision Positioning System based on Sensor Fusion
and Autonomous Driving Technology)

2) ADAS : Advanced Driver Assistance System, HeHeZA] A ~HE
3) C-ITS : Cooperative-Intelligent Transport System, @84 A& nE A
4) ISO : International Standard Organization, A E73}7]7
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M. ISO 14296 &7 A& 2 dlojg 84

oAl AmE whel o], IS0 142962 CITSE 918 Bad Axe| a7 AgS AAG T4 EFo=2A
A=A E] HolE 87 A AL glow, o] WEATY] A AUERAES] EolE 71X
=l digh dlo8 Ards Ak AT

1. 27 Al 24
1) o{Z2|7A0[d 27 At

2 EEodr AeWATYRe] FANANLE 0B 27 AL A7) Al B2 AR S
B3 AN A 4R AR Jlwe] AT Az, dua 33 3 AT 4FlAe A% Ao} S
278 Aoz TRl AN Ik

(1) E2 = 7|dte] A1 MH|A
T2 AHH 7Hke] A1 M|z 23EE FEES olgf <Table 1>9F o] &%, WEATHR, 224

B, DEEAAN, BEYR, S Ju, 59 P 2 @0 JR oz g T =go] HE 78

>

¢l ARE FAE o] JTHISO, 2016).

(Table 1> The Required Item of Warning Services based on Road Information

Target Road Information Required Target Road Information Required
. Traffic Congestion
Traffi
Speed Limit |  Speed Limit Information raffic Congestion |\ v ation, Tailback
Information .
Information
Curvature and Slope, Traffi .
Speed urvare an. ope. ra 1c. . Road Construction
Safe Speed Dangerous zone information, | Information | Road Construction .
. Information
Surface Information
Sag Sag Points, Speed limit Temporary traffic Temporary Traffic
Congestion Information restriction Restriction Information
Traffic Road . Flood hﬂomathn, Freezing
Restriction Stop Alert Stop Information Surface Flooding and Information,
Imformation P P Condition | freezing conditions | Temperature, Rainfall and
ormatio Information Snowfall, Archival Record

134 QTSR =27 MHl163, M12(20174 29)
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Target Road Information Required Target Road Information Required
School Zone Information,
Special School zone, elder Elder care facility zone
One Way One Way Information ijnes care facility zone, in-formation,
residential district Residential district
informa-tion
.. Lane Regulation Information, . Rainfall Information,
Infltiln;i o Dsa‘:]lng Variable Lane Information, Bus Ran‘;lelﬁ S:l(;:lfall’ Snowfall Information, Wind
© © ¢ Lane Information Weather Ste storm Information
Traffic Si Informaion
ratte ‘1gn Traffic Sign Alert Sign Visual Conditions Visual Information
Information
9] €] <Table 1> 4 ANAIZE An] 2 ’%‘% % LDM9] layer 1°] dl@dhs LA LM HFE 5 e 5
S &5 wEAged, AEHE, wFEEAR AR, 5 79 ol tigh gkgo] 7hed dEolH, o] 2)ef g}
58 FAAYEREA LDM2 £ 01]/‘1 )& oF ?% FEor FEE F Utk
(2 At FH & e J[Htel A1 Mu|A
Ao 0 gl Ud R AL I AL A2 ofd <Table 23} o] YA FYo} LA}
].

=,

2o dgog FREHo =2 TF B F, AW, EFH S 2 HEE a8t o u
g Azel F3 ek AW 52 TSITHISOo, 2016).

(Table 2) The Required item of warning services based on Information on the situation around the

vehicle
Target Road Information Required Target Road Information Required
Merging Merging Area Straieht Detailed Information on
Overtaking Overtaking Prohibited Area & Intersections
Lane Change Lane Change Prohibited Area
Oncomi Richt tum Detailed Information on
General COMINg | 1oad width minimized Area | Intersec_ £ Intersections
Road Vehicle tions
Information about tram
direction, Information on Detailed Information on
TramyStreetcar whether driving into orbital Left tum Intersections
area is possible
219l <Table 2>04 AAIG &2 73-9- LDM layer 2,3,49] 7841579} vlwste] A& o] JHZA LDM

layer 19 g3l dEESo|t}

Z AL u ALEHFY] AL AT Aojo|t), B T M= A AAE 8| 1

—% 6H L% JHZA <Table 3>} 2o] AFZAEE, 719
HE £5 Ao, HxF Aol T3 22 FR 9 AHFA, £5 Ao 7Y AsH #HE ARE 230
@ISO, 2016).
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(Table 3) The Required Item of Vehicle Control
Target Road Information Required Target Road Information Required
ACC Curvature, Slope Lane keeping Lane Information
. Curvature, Slope,
Shift Control Road Surface Information Speed limit Information,
General Suspension Curvature, Slope, Speed Control (}f{ntlgal srp}eed ;tnliormatTon,
Control for Control Road Surface Information Braking oad surface Information
Driving Light Control Curvature, Slope control Halt Operation Location of S.top Sign
Support Information
ppol
. Curvature, Slope,
Stability Control Road surface Tnformati
oad surface Tnformation Avoiding a Curvature/Slope,
Power Control Slope, Ch‘arging Staﬁo{h Collision Road Surface Information
Meteorological Information

9]¢} <Table 3>9] Ho|H &7 A2 2 Alojol Hdd FHE 2] 5] AL =W AH, F/a
FE & TS Qo] hEE LDM layer 19 BAA RN, dF =2 kH JH= E20 A =1 4

gl th3t JR=A TR sjggel wet YhA| =l gt a7 2= Aol

(4) Eco-Driving

(Table 4) The Required Item of Eco-Driving

37 BHo SHAA ol & Ao ZA <Table 4>} o] o|4tslghA &
E3Fetal JUTHISO, 2016).

=i
=

Target Road Information Required Target Road Information Required
Cal Park Ca.r Park Infonnauon.,

o Curvature, Slope, o Parking Place Information
Providing Speed Limit Information. Providing Public Transport Information,
Messages Control CO, P . .’ | Multi-Modal | Park and Ride P ?

.. Intersection Information, Transfer Route
on Eco Emission Traffic Congestion Infor Transfer -
Driving ~Onees” Information | Public Transport
mation, Mileage Multi-Modal Transfer Point Information
Information

919 <Table 4>014 R73H= ARE 1B 9 2 hFLF o1SAE 93] DL FuEN T8, 4
A AT S5 DAE P BF ZA AR B 0 PR % T4 L AFAF B52 A9 24 gn
£ 878t glon o] & wF HA FRE AL FEL HHAAEEAN 75 7HeT FEolth

2) 7|5 27 Alg

B ZFA 7548 &7 AFEFCE Map Display, Positioning, Route Planning, Route Guidance, Service/POI

Inforamtion Access, Address Location, C-ITS % Multi-Modal Travel Support Function 5 % 87 &&ol tjs] &
T AE Zosta Ak o] F CITSE AT 70 &5 A5 ALFEFd SH By 7|&d Hod
ISO TS 204520014 AAIZE R 7150l thit Fo|2A, & A&dHFd e 9 FEAEA o] wFstr=

M163, M1=2(2017H 28)
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I W97t wista 23 o] W] B ATFoA AEAE tg 87 20& =317 A B8
tlolg 2del CATSHA AASHE ol &7 2=AL 1#stazt FHISo, 2016).

o waRS} T2 I HE

o WARY) 5T 2 ¥A AR

o A FHY AR =2 F7F JH(Lane, Lane Shape, Surface Shape)
o T 9 Faol A XZE BE HEEH= RDS-TMCHS 28 oRAI~H O E BE AFHe 93] =2

f

s WAR EE 52O Fo R
¢« MR TE T2 ¥ BA AR
o W FEAN AE Abo]o] BA
o A Xt B, g, A
Ao o AE HES £ o, AUARY BFAR] 8L AU CITS o Eg Aol AF= &=
AAZAR, wERA AR Y ol 3 A4 ARE 8T ARIeE & 4 ith

2. HlolE] &=
ISO 14296° 4] A= ©]o]8 X @2 Transportation Package, Cartographic Package, Address Location Package,
Service and POI Package, Dynamic Information Package & 571 &5 O =2 FAE0] glom 7} o] J&2

<Table 5>%} ZTHISO, 2016).

(Table 5) The Main Roll of Data Package

Separation Main Roll Separation Main Roll
Transportation Map related LDM Address Location Location Searching
Cartographic Expression of Map _ ‘ Real_Time Information
Service & POI Location Searching Dynamic Information related Driving

99 <Table 5>9] tlolE] #7|A] F Aol A vle} o] B FdA Tl gy Q4702 Egshs 7
S AUAES] TS YT 2EH 0 R HostA Holl whe} 9] 5 FollA LDMS A Y3hE CITS A1H]
25 5202 3 W% (Transportation) 3| 7] Xl tls|Al Ao Bttt

wE W7 A e ST VESYD E2 UEYZ, deus VEYD AdA A= UESZ, B3z 7
ZUEYI 5 sl &5 st en, o] T LDMel| AHEEE CITS ojEgAlolde =2 YEH A
oA A Ygctar A ojgict

2 U EYI 7= CITS o g AlelAS 23t 43 =2 HolHZAM sy T2 HEHAIE =
Z UEYI AA, AFgA T2 HEYT, 12 9 E2 24 AF F 3HF A7IAZE FAEEH o, o]
of E2 UEY A F71Ad el A5 AH Ry o3 2ok

m\l

1) Road Network Object Package

EZ UENA AA d7)A= doly 2ot Rro] BA4E Foste Ao AA il FEoE 7435

5) RDS-TMC : Road Data System Traffic Message Channel, =2 X A|ABE-w% wAx] g
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of glow, HolEe T4 a4 % AW o <Table 657 2T},
(Table 6> The Composition of Road Network Object Package
Composition Explanation

Road Object

A passable area which is called a street/roadway in specific parcel

Road Section

A serial aggregation of road element and intersection

Road Element

Connected to two intersection connection points that are in each intersection in the road
section

Intersection Connection Point

Location point where the road element connects with the intersection link or other road
element at intersection

Intersection

A place connecting more than two road section

Road Element Shape

The polyline in the central line of road element

Intersection Link

Two intersection connection poiints in the intersection

Intersection Link Shape

The shape information of intersection

Lane

The Optional part of road element at the lowest level

Lane Shape

The shape data of each lane that consists of one or more lane edges.

Road Marking

The shape of painted markings on roads

Road Structure Change Point

The position and type of the road structure

Advisory Point/Section

The Static data about an approaching condition on a road that may require some action by
the driver of a vehicle

Traffic Signal

A data entity that provides static data aboyt a traffic sigmal

=

A FES 919 <Table 6>0ll4 B npe} o], 25 FA5= 8 A
zgsta Yot

2) Topological Road Network Package

Fekers 22 YEYD A7 F2 2 Adel ol Bl Ao HA| ) FRoZ A 9
on Holee] T4 4 0 HPE ofd <Table 77 Ltk

(Table 7) The composition of topological road network package

Composition

Explanation Composition Explanation

Intersection

A place connecting more than two road

Traffic Restriction A restriction condition of road

section

Road element

Connected to two intersection
connection points that are in each
intersection in the road section

A pre-determined route such as

Special Route .
pe scenic rout and detour route

Link cost

A attribute of link(ex, length)

The detailed information of

Detailed Special Route .
special route

Intersection Cost

A attribute of intersection(ex, length)

The connection road element

Road Network Connector
and transfer zone

M163, M1=2(2017H 28)
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Topological Road Network Package2]
Element®} Intersections 7]HEO.2 3}of 3]

3) Intersection and Road Element Guidance Package

ol
=

2

to ki

Al

o et

£2 a0 okl AL £2 WES D AA A7)0 5
=3t 07 §Fom P gon, HolHel T4 4

T4 &5g AHEH Road Network Objecte] T4

ol

R0

o 1w

Road

=UHoT WAR} £ axe] &
A2 olg| <Table 8>9} 2T}

(Table 8) The composition of intersection and road element guidance package

Composition Explanation

Composition

Explanation

The static caution data on a

Caution Point
road

Direction Guide

The location and attributes of

Road Signage road sign

Building and Facility

The type and position of
building and facility

Intersection Name

Bridge and Tunnel

The Information of bridge and
tunnel

District Name

Location Image

Street Address

V. SEAYHRLS] FLRE dolg 75 A<

o
TEAYGEAY Holg 75 F5L A 753 371 FAAIE DBl 23 75 5 vzt
oA 73 3 DB 2 ASFHTY AL ffs) xFEojof & FES Vo w FA ] Jlon, k&
o AMFEAHQ #FE Adll I £84HRE AU JTHNGI, 2015).
(Table 9) Data Contents and Attribute of NGII
Separation Explanation Separation Explanation
A3 Link ID ) A3 Link ID
Flag of awareness of type line Traﬁ;l](; 1s)1gnal Detailed type of signal kind
Color, type and number of Line Type of signal kind
Line (Al) restriction type of line A3 Link ID

Type of barricade

Surface signal_Point

Detailed type of surface kind

Central line of lane (A3)

Node_ID of start point

Number of line (B2_Po) Serial number from start point of lane
Type of line(line or facility) Type of surface kind
. A3 Link ID A3 Link ID
Stop Line (A2) -
Type of stopline Guidance Line Node ID
Identity ID B2_L) A3 link ID of start point

A3 link ID of end point

Vol.16 No.1(2017. 2)
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Separation Explanation Separation Explanation
Node_ID of end point A3 Link ID
Length of lane Surface signal_Polygon Node ID
Type of road(ex, tunnel, bridge) (B2_PL) Type of surface kind
Number of road Position of signal
Limited Speed Node ID
Number of lane Node
ex, express road, national road (ChH Type of Node

A serial number

912} <Table 9>l Hi= Hiol o] FE=AYFHYAL] A5 ARlolAM A A= 75 F52 A4 870

o FE2 FhSel glout A PR £4E Dkl £2 4uS AN ATE ¢ Y= 4AAR
om AL AN KA WS TFH GHORA £R| A4 P FFo| YT YRE TFH
91,

2. HolE TX

%Eﬂfﬂ“ﬂ 19 ARAAA RS 718 Lo ESRIALY Shape HLZ AL HG o, AFHIL YTk,
9k A9] <Table 9> Hi= ulo} o] 1A 871 Folol= TA O glor 7 5 7|85t Ho|E
TZ= o} <Table 10>3 2t}

(Table 10> Data Type of NGII Precise Map

Separation Data Type Separation Data Type
Line(Al) Polyline Surface signal_Point(B2_Po) Point
Stop Line(A2) Polyline Guidance Line(B2_L) Polyline
Central line of lane(A3) Polyline Surface signal_Polygon(B2_PL) Polygon
Traffic signal(Bl) Point Node(C1) Point

ZEAPguge] A7E 5o AN ARARY HolE TR ot A2FAM0] AATR 9o
W e 4REe ARFAATRY AF4S Bu glo] BE G5 A2FHNY YA DS Fal A4
e FEE HAH Aol FARLE FA A 2ot AATC] Yt RS WL F YES HAHo]
o1t

V. ARz A el

2 ATolM e folA AvE SEAZGEAY FUAE 75 Abekel sl 1S0 14296914 AAH HH
o] Bty AR5 HEs] A HolElY] 75 Aol A EFAA 4T dlolE FdEe A™sHA wgsta A

i, A FEE AYAES] A ke AA AT

140 QTSR =27 MHl163, M12(20174 29)
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1. FLUX =9 7= Al 24

UM At nle} Zo), AURA T T 40&% A8 fallA dAle] AUA R F5 ARFe] 1SO
1429600 A1 A& Hlo]E] AtFae] B BE HESIo] o} <Table 11>, <Table 12>, <Table 13>9} Zo] Tt
3 A9 45(0), Beto] AT (L), XJHJ el MAe] Bad ()2 FEIATE oyl & A7
FAZ ALFEFA S AEP AUAE FEo B3 U§o2A 1509 14296004 AAT 5 F =29 &
A gl Ao B3 L5 WY R AQAH O, 7 FE5E dH FA oY FEEE A9l o
£ Y3t AFh

1) O{Z2|F|0|M 2T Alste| Higd A

AFACIM 8T AFel the #42 517] 9sto] ol <Table 11>9} o] 19749] F=o] the = 2
S FEA AR, ABAY A, BRF A YN, £2 F, EY, FHh AR 5 7N G2 o 3
87 AFHA gx 9o} olo] thF Wejol BAF JOE ARHM, T WAR 92 YR} Lol AT
Bnel AFS 913 vlole Ak neto] Wasit,

(Table 11> Analysis of reflection status of application requirements

Required Item Reflection Status Required Item Reflection Status
Speed Limit Information @) Merging Area )
Curvature and Slope X Overtaking Prohibited Area @)
Dangerous Zone Information x Lane Change Prohibited Area o
Stop Information @) Road Width Minimized Area X
One way Information @) Tram/Streetcar X
Lane Regulation Information o Detailed Information on Intersections A
Variable Lane Information, o Charging Station, x
Bus Lane Information @) Lane Information )

Alert Sign o ) ) )

Special Zones ~ Location of Stop Sign Information @)

2) 715X 27 Atgel Bl BA

7154 LA A% <Table 12>3} o] 67 FFol Tk wHy o} 9B HE B A% EFo|H 4T
7% 8FAGe el EE FEIAL Qo) WAL Tl e Ju7} thi v Fste] oo the ngkol
"oy Zoz B,

(Table 12) Analysis of reflection status of functional requirement

Required Item Reflection Status Required Item Reflection Status
Information of Intersection and Road A Caution Information of Intersection and Road )
Information of Traffic Signal on the o Traffic Signal Information of Intersection and o
Intersection and Road Road
Detailed road Information Around Vehicle @) Relationship between Traffic Signal and Lane ¢)
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3) tlole] 2 2ol chet Bl =4
dole] 29 gk digh WY oJF AE A3} <Table 13>9} 20| TEHE AYg F 219 845 HES
A% 7125 0.2 Road Element ©|3} 5191 Belol A FEslok & F2L Ry wrdsof glout, @A) A
A% FE AP B9 A2 w0 ool 49 dlde] that HE A ghol =2 A, T2 Ao th
R BAR ) YR 40| 0|FP Agoln), wARO| I YRE WER THIA 21 k= 4w
of s dAuAzE FESke] ool ti 87 Aol AthE REFEA| oo} o] gk Heto] ded
AoZ Hr}
(Table 13) Analysis of reflection status of data model
Separation Reflection Remark Separation Reflection Remark
Status Status
- reflection in the Bl
. L . - Shortage Information
X - A
Road Object Some reflection in the A3 | Traffic Signal - intersecion ID and No. of
lane
- Some reflection in the A3 - reflection in the C1
Road Section o - Shoﬂage Inf(?nnauon Infersection A - Shortage h.lformatl.on
; parking, width of roand ; type of intersecion ID and
and No. of traffic ligth address
Road Element A - Some reflection in the A3 Road element A - Some reflection in the B2_L
Intersection - Shortage Information
. . A - Some reflection in the Cl Llink cost x ; No. of traffic light and
Connection Point .
length of link
Intersection X - Some reflection in the B2_L | Intersection Cost X - Shortage Inf(.>rmat10n.
; length of intersection
Road Element - reflection in the A3, Bl Traffic
o , BI, o ) L
Shape and B2_Po Restirction reflection in the A3
- Some reflection in the B2_L
Intersection A - Shortage Informatio Road Network o - None reflection
Link/Shpe : length/Type of intersection Connector
etc
Lane/Lane Shape O - reflection in the A3 Caution Point O - reflection in the B2_Po
- reflection in the B2_L
Road Marking A - Shortage Information Road Signage ) - reflection in the B2_Po, A3
; marking color
Road Stmc@e O - reflection in the C1
Change Point o . o
v Direction Guide @) - reflection in the A2
. VISOY?] O - reflection in the Bl
Point/Section

FolA BAT ush 2ol TEAYRAL] FRAR A TATZANA ANG 8T Agel s 4
@ Hiel RYSL YA, S A=A WBA T 2 mig MEE QY FBo] HEAA AN
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& 7120 #sA g ek,

o] & ATAE FEALNYRAL] YUSE AEE B8] LDM layer 19] ShF3hE 32 A=)
FA EEAA 8T HolE ATAG B FREC ) BEY £ AES A 20| T AN Y
& AN,

1) H[O[E| A =2t

A AUAEY EF 2= AFZFAXA)T 2 E5(CHE 7HeE sfo] FAE o] EF2] Road Network
Object2} Zo] A9 7/MdQd 52 AA, =2 AMd, B2 84 9 wAE HHof| g o] FAste] o]
g vkgo] g3ttt

TAETY A5 oo e 4 JEE et YA 7] dEdd AEE 8 Holof & A+ fIA
Tk dlol 3&%22%1 Tste] dast JRE AFs ok st o]F 93] Road Object= F-ElUete] =2 &
g AA w2 =29 A9 s FA=Z FJ) 71531, Road Section?] 7ol dA 59 JRE

o wARe) i B WER Pl o8 T TEo| sbsdih

2) WXz g5 Ft 5
AAA T Holg g2 waZd 3 ARE = T5(C1_Node)o] BHXE, YA thet B2
g FEE0] Qo] wAR] tigk FR AlFo] vFaith olF sAsty] 8] MERE wARE FH T 5 9

F7¥3te] 71E = E(C1Node)oll A wA2 FRE Wil F718 08 WAE ' 5(C2_Intersection) S
Jdste] FAZEANA AN A2 ol et RS TFANY § =S

E3) Intersection Link2] EHE s #5248 Tdd= wHEA_H4H(B2_SURSIGN_LINE) 541
o]9o] REFAMI} RFEFAIAM L ARSI Intersection LinkS 3= £A4S 7]E FEAMd g &3
of Az Ul 3 tigt FE& Frlsteiof it

>

HEY e ALFYFHAA AF Aol feiA e el FEoR FUARY Fyol &
At = i}i ot Zpol7} 7] Wzl A2FAA FAQ A3 ] 4 A=At Fof
djof sh o WL 22 T4 7 F2E H%“Z‘l’\# X, Y, Z& FEstal 738 BHE 8] F
%‘47&91 78‘/‘}% 74]*&3}51, Al Ae 1%0}04 HES AETH] 4 A2 D} HEY2E AAA A

2 7IEt B2 Big

IS0 142969 A% AUAEANN G4 Y JAAw] A AEFE H
SEASABY BEA B LA B o] H0A EAST AT, AT FAREAN AN
AEFo| e GBS HWN] YL ol§ W TR] F/HY FROZ FEolo} Bt w
NSNNE QTAGAN ANTE ERFATL, Fhh L EAD 2o wF olEe] e I3 77}

23t
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5) Al2 7= EH "iAlo| B{ZA
AAzo] A4 o) <Fig 3> o] A=e] &4 WatHolA 712 F2et AAAINA @3 WEe] 2
22 FAF | et F2FAAM gk MEY IV FA4EA &3 Utk
Lane section D - Lane section C _
I\\i\\.\\ -// |> Road Marking (Road shoulder) \
$ _____ ‘.____mmm;:;;m_l
Markmg (Road EV
Lane point N4 Lana
Lane edge
Ma I ________ * "‘",‘Jj""‘} _______ e
i Road Marking (Road shoulder)
Rl . Lane section A — Lane section B
(Fig. 3) Lane structure of NGII precise road <(Fig. 4) Lane structure of 1ISO 14296(Source
map 1SO14296)
SHAITE <Fig. 11>3} 7] IS0 14296004 AR A2 725 HH FPFos 7ste] 2o &Aws}
HoA G2 Bt oyt g Fdo e HA AR =25 APAIA ol ErIsta Aok
= 9o} ge FAEES 3] TR Y BF Aol 2y
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(Table 14) Analysis Result

Separation Analysis Result Separation Analysis Result
Application Requirements Good Data Model Contents Good
Functional Requirements Nice Expression of Lane Structure Normal

PE?'& B AT N FAEEHS] PE 71F0R e FEAYRA] FUALY AS, rlol A LAF
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