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Abstract

As the 4th Industrial Revolution era in worldwide, interest in autonomous vehicles is increasing. but due to
recent safety issues such as pedestrian accidents and car accidents, as a technical model for this, the demand
for 3D HD maps (High Definition maps) is increasing in including lanes, road markings, road information,
traffic lights and traffic signs etc. However, since some complementary points have been continuously raised
according to demand, It is necessary to collect the opinions of institutions and companies utilizing HD maps and
to improve HD maps. This study was conducted by utilizing the results of the contest for usability verification
of HD Maps hosted by the National Geographic Information Institute and organized by the Spatial Information
Industry Promotion Institute. For this study, we researched HD maps' layers and codes for HD maps object
usability to improve HD maps, constructed HD maps object usability items accordingly, and contested usability
verification of HD maps according to the items The contestants conducted verification and analyzed the results.
As a result, the most frequently used code for each layer was the flat intersection, and the code showing the
highest usage rate was a safety sign. In addition, the use rate of the sub-section and height obstacles was 16.67%
and 8.88%, respectively, showing a low ratio. In order to utilize HD maps in the future, this study is expected to
require research to continuously collect opinions from customers and improve data objects and data models that
are actually needed by customers.
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Table 1. Data model for HD map

No. Layer name Layer description
1 Al NODE(ZHAZ =) g7z A2
2 A2_LINK(FYH =G T) e AR
3 A3 DRIVEWAYSECTION(7-7H By, W S eyt
4 A4_SUBSIDIARYSECTION(:-4:7-71) TAA S Ha7)
5 AS_PARKINGLOTGA55) B &7kl ZAISHS A4
6 Bl SAFETYSIGN(QHAIE7]) WEGHATEA]
7 B2_SURFACELINEMARK (=84 4)) Zobd B T A S 1w
8 B3_SURFACEMARK (:="H3EA]) LA E LHEA
9 Cl_TRAFFICLIGHT(A135) ATE
10 C2_KILOPOST(Z & ZAE) NZIAE
11 C3_VEHICLEPROTECTIONSAFET(X}eF) 50FA A A1) ZoHalg] = 2lepaE oA Al
12 C4 SPEEDBUMP(I} <1} &) ThEuR]E
13 C5_HEIGHTBARRIER (30|40 %) o] A5t A4
14 C6_POSTPOINT(A|%) AT A Z, WEALRE 28 Tal
Table 2. Object verification item(A1_NODE, Sample)
Detailed
HD map layer Layer code Use | Compulsory verification Opinion
o A X
Hawae | 1
PA A= | 2
Al_NODE HDR NodeType | E2AEH | 3
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Fig. 2. A1_NODE use status and object verification status(sample)
Table 3. C1_Traffic light layer improvement and opinion(sample)
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Table 4. Layer code use & compulsory code ratio

Code use | compuylsory
Layer name ratio(%) | use ratio(%)

Al NODE(FHHZ1-E) 4773 59.09
A2 LINK(FHH =) 39.81 53.70

A3 DRIVEWAYSECTION
(Hw7h 53.57 53.57

A4 SUBSIDIARYSECTION
B2 16.67 3333
A5 PARKINGLOTEGEAH) 21.88 50.00
Bl_SAFETYSIGN(QFH3EA]) 85.00 50.00

B2 SURFACELINEMARK
RREREN) 73.03 80.92

B3 SURFACEMARK
(e A)) 81.58 69.74
Cl_TRAFFICLIGHT(A13%) 56.25 65.63
C2 _KILOPOST(AZEAE) 0.00 0.00
C3 VEHICLEPROTECTIONSAFETY
(K2 obA) 50.00 50.00
C4_SPEEDBUMP(I}<&HIAE]) | 25.00 50.00
C5_HEIGHTBARRIER
- o 8.33 16.67
Eolgele)

C6_POSTPOINT(R|5) 50.00 50.00
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Table 5. Layer opinion theorem

Layer Code Improvements
G HE WA, U @ Al ojd 25 28
- AR FES o] 85H @ P)o] R e = n)g
Al NODE HDR _ IS 4= qlo] Aol Ab-&=a3 A1) & 58)0] 71
EaAZ ) NodeType - GNSS AT 5 Who} 9IA] & ufotsh= A-&Fa4xko] £ Bl
e (=A%) 9 AR o) A= GNSS A5 7} mjeFsiAL g 4= 979
Y 9 A TES ol §eh o] S tlulat 5 gl Seo.
2 AH7TE
CFARAA A9 £2 9 A TR A 8FBA] o]
Fas 9k
s EReES B gl ofd Ae 3 R A= F
FEFTES
« BEALE el AR 7FSAIA, AR, 29314 5 gkl
AR M SO AUEEAE S84 Al
-R_LaneChLinkID, L LaneChLinkID&} ZH& <418 71510
TE B2, AU 2 A ALGAFEO| Bk PHskA AHd =20 A
2 AR E 4% 4 91 A0z Tl o] 49, 3h4l 9 7}
5 oF7FHH= Aol A1_NODEZ} F=7}=| oo} gt o]of| w}a}
Al_NODE®] &/ ®3F ¥H7do] o
- LinkCourse(F-3"%f) A=A ES F713Th, wap= Ftof
o LINK A 27, #2514 5ol mE FARYAE 2oha] e
EaA23) of, B2 glo|el7} ol = wakel thgh ARRIR] =7} F A, ol
cee Bl 25 W Ao gold Aoz o i
HDR_ » EEHA ER25ES AEFA ) 9ol F85HA o A
RoadRank(*= 25+ Y T AAlof| U= E 2R L Q (o A EER )
HDR_ C FAAR T ey T4 Y, e ASHE, TrbE s
RoadType(*=Z%) ol U AEE G 5= Qo] FET 5T
AR FARAE, WANGAR] e ES} Fa
- RARY FHAZE olgalH AeFHAe] 4 U HARS)
HDR _ = 9 Fegt AR R AT
DrivingPathLinkType | « BAO|EAIR A E= A& 27F EAI0|E 53t A] 7h&58 4= 9]
FHEEZA/T) = THe R AT
c FAE R ESHE T RS0 tid e AFgFe) §lo]
Za5H) 22,
HDR _ . Apg o] APELTE Q1A K] ALA 7]Hke] AT} B = 2.9
RoadType EALE o a3} 01:1:; 5Ll 0w A iho] ululsh e
A3 (Ei%ﬁé) FAEARE 0] 83 QlAlut v wEkelE uf, A E5}o] wiw|g
DRIVEWAYSECTION DR Tl o] A5 A8 S aalel ol o W s A e
FF=7h) ‘ - . T—Og%“ FE O] A9 A&t =T '1—-% 4 a5k, A&
DrivewaySectionType AT A EY] o= AEFH| Fa5HA P2 A ER A}
(RHe 1) |51 g5

379



Journal of the Korean Society of Surveying, Geodesy, Photogrammetry and Cartography, Vol. 38, No. 4, 375-382, 2020

Layer Code Improvements
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Layer Code Improvements
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