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A Study on Road-Based 3D Positioning Identification Code
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Abstract

The road name address is a two-dimensional location marking method for naming each road and assigning a
number to each building. However, the road name address only shows the necessary parts for administrative and legal
acts, and it does not properly display the main characteristics of various roads and non-residential areas. This has
become more and more difficult to standardize different location identification methods, merely as a separate location
identification method. This paper proposes road-based 3D location identification code to overcome the difficulties of
integrating different location identification methods in Korea and to overcome the limit of 2D plane. This is a
method to integrate various location identification methods based on roads and to identify spatial coordinates. It is a
study on 3D digital coding of the land suitable for the 4th Industrial Revolution era.

Keywords
standardization, integration, road-based, Positioning Identification Code, 3D Positioning Identification Code

* J eS8t g B st * Received: Oct. 12, 2018, Revised: Nov. 23, 2018, Accepted: Nov. 26, 2018
- ORCID: https://orcid.org/0000-0003-2268-7731 + Corresponding Author: Jin Gon Shon

*»* 77|t n S Fist woFst Zugs Dept. of Computer Science, Graduate School, Korea National Open
- ORCID: https://orcid.org/0000-0001-9003-1131 University 86, Daehak-ro, Jongro-gu, Seoul, 110-791, Korea

wok Stk AT Sty HFE ek W (Al A Tel.: +82-2-3668-4656, Email: jgshon@knou.ac.kr
- ORCID: https:/orcid.org/0000-0002-0540-4640


https://crossmark.crossref.org/dialog/?doi=10.14801/jkiit.2018.16.12.69&domain=http://ki-it.com/&uri_scheme=http:&cm_version=v1.5

70 =271%F 3D XA E Il A A
.M E

selet 9AEAE 23k o] glo] 2]
520 et AR e S5 PO Lrold

TAaT
2t} o]F& Hd H, AEvit b2 HEe}
29 HoMAldl wt AR & ZAE0lE YE
W12l S7HE2%S =237 59, 3% 5
< o] 7 =8 AR Yo glou, v
s} =3 B3 AYEE FZ=SRE] of5iAl
o] ATH3]. =3 FHAEA]  UTM(Universal
Transverse Mercator) F3EE A7 9, 49 9=
80E7HA o) thate] AE 6% HAo® T3S U
of 7} 739 FYAAY HEY wHE IO
2 TMEY3 Aolth olo =% UTM-K 3t
SN EE FFOERE SR YAE
Aate] AR08 FABAL 9o
BRI} F-F3H4][5).

GPS(Global Positioning System)= A 79X 2%
A" o Z waro] s, SElvehs o4
A0 R 910 o AAAEWHE ZHA] Ks)

lof[e], w=o] EEE 247) YAE o] &3+ GPS

o2 ggsta Ioi7)8]. oldl wat vl

al
a1
A3k 3D A Aol tid 7ls A, 7WAA
il
A8

2
o AN HA, F=3 758 5o EAV 2
FAAE Sevith
w =xdAes 47] 53 wel 5349 Uy
= eyt AAAETE e
ot olel me} tigRl= A 22k HHEA
E2 7oz yeld H, o] FHAAE O E=
A FHAR 3D FRFFESAF] =279
3D HANEIEE ARG o] FE== GPSE 9l
$3 S ABPAOPE Fel AgozRE ¥
A Apaupolth, webd 271 3D X
=(R-TDPIC, Road-based Three Dimension Positioning
Identification Code)®t 29| A AEWHES] &

&4< Hladt

9#
£
[
=
= o
ol

=

21 =2 T2Y+4

ﬂF

3 GAEAe A9, FAG GRe BEs
TEAE VIE0E WY EEE StreetE EAISH
1, HYPsHA] e EZE AvenueR FASHL, HE
o2 7ol & TR A, B, € E EAF)
i, o] ¥ETNA TFo = EE& Eastd
ofARRl EE, A& e E2E West] 2RI W
£ Rosly, FAZE 1, 2, 3 02 FASE
o} w3 Z FEE Alabama Avenue, Massachusetts
Avenue 53 Zo] AvenueE ZEAFIL, A2 F FF
2 P EEIF FAE W2 7ol Place Road
U Terrac 2, G502 MWL A= Street F ol
OO Street Place, 342 PL, ZElE]+= CRZ A
shalti4). 9 ARe Iy 13 2

BHE ADTAAR] gfd ERTEE AU
o2 ¢Ish URT FHol glo] e BEAAA 1
3 E20]5S Fojstal gt 8o
Street, Avenue, Lane, Terrace, Walk, Way, Mews,
Gardens, Row & Thgh E=20]5S ARE-3IT4).

ke dEAE ey, 2 7 9, 59 4
A R2FZE AL 2 £ 52 Zo] 15mo]4
ojal AoJ7} 500m ol =E, 7} £ & Zo
8~15m°]iL Ao|7} 500m °J3le]l =&, P& ==
Zo] 8m wlTo] AL do]7} 500m oJsk] EE, F
< oA BrEE 22 5 Fosrh4l.

a
rlo
éu
oL

5

l ! ? §
D “ |
¢ | ..
B T T
A = -

- East Capitol
N | _ Street
s : - =
B 1 ‘
s _

: HERENEES
N L

| R

South Capitol Street
J% 1 0|F YAEAe 2%
Fig. 1. Road structure of Washington, USA



Journal of KIIT. Vol. 16, No. 12, pp. 69-74, Dec. 31, 2019. pISSN 1598-8619, eISSN 2093-7571 71

ol

22 =¥ 9|5t NS

2| B

r
EH

UM 798 A% 1805 7|HolA 5Z2F 6
T E07 £AS ol Wi 9% 805 713
A FEo® 8% HAnit C~X o ¥aHls F
o3t} Wb AR 659 Y5 8% T o7 o] F
X stuke] Akel EAE | FHo] FAFTh

MGRS(Military Grid Reference System)Z &= 74
6%, A% 8=%l shte] 79& Al 100kme] A7}
FHog R "ok olw UTM =W o
T9& FEIN] A3 AE 180=FH & WFo
E A~Z5 AERE 5EE WP dFyl A~V
£ Fosie, A-A=EdE 7o 3 MGRSE
100kmx400kme] 7}2, A& AHS FIoF 37
ol MGRS F9o] & Blo} "ojAA= ettt
[4][5]. 19 2& AT 1B0E~102%, A% 05~16
S7H A UM} MGRST-9& 3 A8 A o]t

2@ ete AT E AMEET) o= AF
= AEE $RA12730, 5H38°F V50 557
&0 100kmrtch 7k o, o), 09 BAE AR
(100km>100km) 8} e}, =g F7%(10kmx10km), 4
-9 (1kmx1km), AlT(100mx100m), A7 (10m
x10m) 2.2 e AAE EA8)

bt

—

TiirEoe[rlRiee

3
w

w APt

T

et el
100,000 M::%cv ‘M(}RS Squarc Desgignators
a8 2 oj=2e UTMZt MGRS
Fig. 2. UTM & MGRS in USA

Bt 15T VK
2j0} 8485 1333| | reemeeeeees
Sime | | 93962366

a3 3 2ypxEws I8 4 0(=2 AR EA
Fig. 3. Position display in  Fig. 4. Position display in
Korea USA

7RSI} 2ol 8485 1333 +HQd AS, 2
o7l T, 8485% xZFEo|AL 13338 yFHFo|E
2, % 31333%kmA A, BZ 784.85km A5 e
Wtk Syt XEANES F2d met 7]
3t S Agste Abgsith a8 32 ¢y
2} F7AAMEE YERd

m5e Az 28l USNG(United State N-
ational Grid)g =7}EFOE 7dtale] Q|X]7]HbA
Hl2 83 3344E Rsty itk O9 4e
n=2o] YA FAEA UTMAT(15T) + MGRS A|Th
(VK) + XZ¥(8996) + YZ(5986)= UERATH4].

42 NGRS(National Grid Reference System) 2
ZARFAE 71F2E e UTM AWE 100km x
100km2] A|tHE ThA] FEZIL o= AR 18055
B $50E A~Z, HEHE BHOE A~V &
S BQ PHEAE VISR AR EENE
o7 747+ 500km2), 222 12} AAE 100km® &
st} dupdl ARE Z7HA SR U A 394
527HA AAAE 10x100.2 B3I o]
w2 NGRSANHFAE =21 ol FABIAL th

a8 55 122 500kmE EEE AL 232
83 =Ho|r, NGRS #3Ee] TFAES THA 3
A2 10x100.E £ 250,000 AFEE
ot} ¥} X=539857:Y=177345¢ 73%, 10kmx10km
A= TQ370] 1L, kmxlkm ZAR= TQ3877¢] =
I, 100mx100m ZAAR= TQ 388773°] H i, 10mx
10m ZA= TQ38857734°] Hi, Imxlm ZHAE=
TQ38857773457} HITH4][5].

a8 5 932 NGRS
Fig. 5. NGRS in England



<]

il

72 =278 3D A AEAES ¥

rL
o,
re

_—[L

. =27[9t 3D HRAET=0 1M
=274k 3D YxAE=R 3}
(ﬁ'i)a ‘/]'F/]J{H =2 Oé‘ 5 @(ES)*‘ L]'E}‘TH oZl' @h
Ay YA Fag9es 49
EEYYL E27Y, wATY, A&7, 24
2, 227, A4 JEth 04, 22TYD)e
229 37 54 EAS shitE7]9 2482 o
Bt wxH(@Q) % HETHO)S BA(IE=
2 35 UE 2 A)o] 270 o ME uxlete
FH(d : 4aACEA 512789 57 EAL obit
71¢] 3AYE Yepdth BAA(@)S T ERYH
EEAAERY TR TRt EEHMSY EAS
16bit=2719) 52+ 6553602 UERdth A22(0)
& Bl Zehzl 128714 Z2S Thit=7]9] 34
g2 Yeha, A24(6) 2244 2l 64
7HA 4L 6bitﬂ7]4 2718 2 UERith
Y Ee THAY, FdAY, FHAYUR U
o FEAY@)E ols/AT EEAIEFH 10,000
£ 4bit 5AEIE YERY 3, DA @) FHF
kAl 0 ZRE] 10,000m TS 14bit SAHE Y
el 1[9], EA(@)= 10,000me] sk 2 A<
EYWOIE 14bit2719] 57 AR Yepith

A A E(0)3F R-TDPIC)E 4
[ex]
-
%3

¥ 1. R-TDPICS 4
Table 1. Configuration of R-TDPIC

CS?:; char(;g?eeristic bit | Step-by-step code description
O | 227Y 5 | 2X2| =XHO0~31)
@ | WX 9 | 3x2l =XH000~511)
® | 84579 9 | X2l =XH000~511)
@ | 242 16 | 5At2| ==XH00000~65535)
® | 224 oA Z 3Rz =XH000~127)
® | XI2Z 6 | 2At2| =XH00~63)
@ | Btz 14 | 5X}2/(00000~ 16383)
gctqe| 14 | 5X}2/(00000~ 16383)
® | 37E 14 | 5X}2/(00000~ 16383)
AT 9 | X2l =XH000~512)
O | 84S 6 | 2At2| =XH00~63)
® | HEHS 11 | 4X42((0000~2047)

Peae | 120 120biisbyte), 4274 %K)

FaPYLe AETF, 59, AEHIZ Us
o AEFHO)E 1770 A= 2577H AT
9%it=1719] 3AYE YER L, 2647 - F(1)
6bit=27]1¢] 22| & YERR L, ﬁ%ﬁdi(@)f 2048
A AENZE 11bit27] 4482 Yepdth & 12
R-TDPICS] o]tk

I8 62 ‘AEA T2F HIE 86(553) T
WEEANS Y ERAE 98 4m(53) el o

flo

R-TDPICY] R&l& ojAjojT},

[ @EE" -r‘@'ﬁ*}"--'@'*‘r"’ ORI CET- '@S'il'i":
e |29k iogad @ i@ b od ]
2 "'I:El '"447 ' 844 14?44 000 00
o 0f2] o
H b EAE --

L J[0#E =3 ojatanal- ﬂllg}EMEI -aez EYEEES

MY EEY eI Yo 3T !

o || Ha & AHAl N HE| )
;', 00350 00040 00014
& 350m 40m 14m
& | ) (h)
oIztaH2l A E F 52l 350m, L2 dom, §Ol 14m) |
= [[@4=27 }{o2us (g tEus |
A 030 87 0086
] M A Z21 | 888 86
g [xe ][;] ]
[(03087) MESA Z27 E£5 86 ]

1% 6. R-TDPICS| =&zl
Fig. 6. Modeling of R-TDPIC

DEEFHE BHPSoBRE 12, QuATY
2 FFgFAAT R M7, QHETIL oA
B9, DRAZL hjste BEo|m ¢14344°
0Air24, EARZLL BT HY glgonz
0000, ‘00’c] Hth @FAATE olsdAZ AlA
350m’ & ‘00350°, @F AT = 40m = 00040, @
FAEYE Zo|7F ‘14m’ ©]EE ‘00014’ 0]tk (0A]
ETTE MEA FET FFEOIEE 030,
M5 87, QUEHIE 861 ©]EZ 0086 ©]T.
kA R-TDPICE 4271 S22} 1244784443440000000
350000-4000014030870086° & A A H T,

IV. Z27|5} 3D QX|AIH A|AE
(IRSES-TEFS

DB Server= MS/SQL, TV <AdE=Rol=



Journal of KIIT. Vol. 16, No. 12, pp. 69-74, Dec. 31, 2019. pISSN 1598-8619, eISSN 2093-7571 73

StudioZ AT 1Y 73 o] AmtEZ|A
GPSZEE DB Server® H43tH, wjA g o] EolA

FAZES EEV|WMAHHE AnEEC R ZY3I:
DB Server
:
atchin
R-TDPIC GPS Code
e——)
display Positioning Linkage
Code information
- W Approach path
& Zip Code Smart Phone W Intersection
® 3D information
= R-TOPIC - & GPS Code

a2l 7. A4S AlAE” FTME
Fig. 7. Interconnection system configuration diagram

42 TE7|8t 3D AAA|AHEI=S FAYE

% 87 o] AL 22T R 8655
g E Aoy B 5% dm AME FHE
of

)
2:00

o [

(SH : 03087)

A2 Z27 585

e
£47)2|
Oist BT

43 R-TDPIC®t Zt=2| == H|il

R-TDPICE 7|&9 F3Fo o Mz HH
AAE Uehlis A, AR E2F
Ao} dE tste Ao Ag, B, 31t
AE 5% AHEEE 313t} o=
g gste] AH3fetes A Es)
T27F Bl 1 g, 7E
H olg& A A, 3D ¥
&3 FHE FENS
o] TEHFL Z2
o], Aol AT HRE
-TDPICS} Z}=7¢] FEE H|

24 e fu

i

oft
S5
A

oot

ok

o
Nl oox ze U o

i

oft

ok
oy
o ==
>

k=)
=

N,

i
A,
e
lo ol

ro
v
)
<
fr
N
e
Lo B

R
of
o
=
E
1-011
m

i
HE

]

>
e
)
)

=

B o o (0 2
El
o
PO
lo
fu

2 e
L
o

# 2. R-TDPICe} Zt=e| ZE H|
Table 2. Comparison of R-TDPIC with each country code

ojgtaA el A d
(350m,40m, 14m)

1% 8. R-TDPICS| ZAIHE
Fig. 8. Display Information of R-TDPIC

geole & AIYAIFIH R-TDPICS GPS
CodeHHE dAISt &4A YAEARE HAY
o} PG TGS ($H 1 03087) A2 T2
T 5%% 86, TETYHL o|sluAL~d 547
gts & B4 9579, 3T ols)
4AGANHAAN EFDAT 350m(x), FEAE 40m(y),
0] l4m(h)E JERITH

Country|  Code 3D | Zip |Road name |Approach

dode display |display| code | address path
2lot

Korea 8485 133 X X X X
15T VK

USA 8996 5086 X X X X
TQ 38857

England 77345 X X X X
1244784
4143440

R- (0000003

TDPIC | 5000040 0 O © 0
0001403
(0870086

V.2 E

=S fEvet ofd BE 9IA9] Sl
2 wgk Baw x| 2Eubio] glo] Zy] 2Ho|
G EAEIL e ETFS HAUr] $lEkd]

R

B, AAERY, S Y SN AEAz
A47158ES TAD ZEHA Wgolt). ol



w2t 3 HAE Uehll= RTDPICS &3t
T 3 AXE vehlls GPE d%she
P& dd, PH(PUTY, EEHFL ZEF
T29| o)y HI, wATY, 3D Fyo] 5&
o gH B AT 43E JeER A s}c,au}

B A7AGE =220 9AapA2~Eo] Qo] B
of, FAER Urold Fi B} o
Zubet A APEel] EEAQ] 8o r AEH
ofoF & o]t

Jh :1“1 m> Hu

References

[1] Eun-Hun Koo, "A study on the method of
application of the New Address System Using
Web-GIS",Graduate ~ school, Taegu  University
Gyeongbuk Korea, pp. 6-7, 2005.

[2] Seong-Hwa Lee, Cheul-Min Yang, and Seung-
Cheol Baek, "Improvement Location Based Parcel
Numbering System", Journal of Korea Land Surve
-ying Corporation, [JiJeogl , pp. 148-149, 2012.

[3] Sung-Jin Leem, "A study on Location Identification
Codes for efficient Road Management”, Korea
National Open University, pp. 6-8, p. 25, Feb. 2016

[4] Sang-Won HwangBo, and Yong-Jae Kim, "Location
Indication method for Road Name Address Non —
Grant Area", Journal of Korea Land Surveying
Corporation, Vol. 12, No. 122, pp. 153-158, 2010.

[5] Dae-Hyun Kim, Jae-Myung Kim, Byung-Chan

and Yun-Su Choi,

"Development Plan of Grid System Utilizing

Yoon, Eun-Mi Jang,

Spatial Information", Journal of Korea spatial
information society. Vol. 23, No. 6, pp. 43-55.
Dec. 2015.

[6] Chang-Jin Lee, "Korea's space development direc -
tion after the launch of Naro", Journal of Science
and Technology Policy, pp. 21-23, Autumn 2009.

[7] Jacquelyne Ta, "Global Positioning System",
California State University Channel Islands, pp.
8-10, Apr. 2011.

[8] P. J. G. Teunissen, "Towards a unified theory of
GNSS  ambiguity resolution”, Journal of Global

Positioning System Vol. 2, No. 1, pp. 1-12. Nov.
2003.

[9] Young-Dong Chung, Jae-Woong Ko, and Jin-ki
Kim, "A study on The GPS Survey Utilizing In
Control Point Surveying", Journal of the Korean
Geographical Spatial Information Society Vol. 2,
No. 2, pp. 117-124, Dec. 1994.

{ HMRIATH

2l M Al (SungJin Leem)

201691 2€ : S EAI]
4 B33t} (©] 34 A

20039 (4 ~ A AL
201613 102 ~ E4 . FEAZTY
A71e A E 379

ol =2 9 w5,

34 H, DB

_L?{_',

ol

gk X| 4= (JiSu Park)

2013 8¢ : 1HY sty
AFH R SIH I8N
2015 129 ~ 2018 2¢ -

Fedsty 2w
2018 3¢ ~ &

Squ Y
AR} ¢ BAF Al 2H], matY

25 AFH, eLeaming

=22 (Jln Gon Shon)

= 19914 € 1
AR F (ol 3R

19914 ~ AA : d=gF
SN AFE AT wg

1997'd ~ 1998'A : State
University of New York (Stony
Brook) Visiting Professor

2000)d ~ &A) : ISO/IEC JTC1/SC36 Korea Delegate

20101 1€ ~ 20108 12€ : SR A2 5}3] §-35)%

20099 ~ &R : olH 3 F3]

FA Rk AFHEAT, T2, J8E AFE

o

e-Learning, AH7|& EF3}



	도로기반 3D 위치식별코드에 관한 연구
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 도로기반 3D 위치식별코드의 구성
	Ⅳ. 도로기반 3D 위치식별 시스템
	Ⅴ. 결론
	References


