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Merging of Topological Map and Grid Map using

Standardized Map Data Representation

L R
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Abstract

Mapping is a fundamental element for robotic services. There are available many types of

map data representation such as grid map, metric map, topology map, etc. As more robots are deployed
for services, more chances of exchanging map data among the robots emerge and standardization of
map data representation (MDR) becomes more valuable. Currently, activities in developing MDR
standard are underway in IEEE Robotics and Automation Society. The MDR standard is for a common
representation and encoding of the two-dimensional map data used for navigation by mobile robots. The
standard focuses on interchange of map data among components and systems, particularly those that
may be supplied by different vendors. This paper aims to introduce MDR standard and its application to
map merging. We have applied the basic structure of the MDR standard to a grid map and Voronoi
graph as a kind of topology map and performed map merging between two different maps. Simulation
results show that the proposed MDR is suitable for map data exchange among robots.

Keywords: Map Data Representation, Topological Map, Grid Map, Map Merging

ol 2RO FY Ei= A HAIE 7] ffalA o
T 2R Ak AL I BEo] Hiltk dE =
of AujollM F3hsl= 24 B¢ dee =HE 2R
_]

AN
b gielebE AA 2ito] HShe B4L 0 & 9k
=} A

N

A% Ye T akl 1 A, oF) 5wl

Received : Jan. 21. 2014; Reviewed : Mar. 12. 2014; Accepted : Apr. 2. 2014
3 This work was supported by the R&D program of the Ministry of Trade,
Industry & Energy, Republic of Korea and the Korea Evaluation
Institute of Industrial Technology (KEIT) [The Development of Low-cost
Autonomous Navigation Systems for a Robot Vehicle in Urban
Environment, 10035354]

Mechanical Engineering, Sungkyunkwan University, Korea
(jinheeseon@gmail.com)

Robot/Congnitive  System Research Department, Electronics and
Telecommunications Research Institute, Korea (ywp@etri.re.kr)
Corresponding  author:  Mechanical Engineering, Sungkyunkwan
University,Cheoncheon-Dong, Jangan-Gu, Suwon, Korea
(hyungpil@me.skku.ac.kr)

Copyright©KROS

i)
Sl

5 AR}doll Hagt ARt

glom AR X7} v

Ae vlEl Zé%k 7<1E§ Asd 4 gl 4
5 Bl

=
AN Q14

ARL AAzgto gl o
Utk E3E ARt et
S= Utk o

AEg 4

Olr
=

}.

5 E%%(ﬂ Zize] A= Ag 3}
A 2R Aol tfgt o] glonz
Zboll A Amo] Aruo] ojele 4 ek 181
B AXA =} YIS TAAL =R S
st dlolE FAlo] thEug ARgSl= 2RO b
Aol 97 sfF=olof sz whol Slrk

25t ZAIS )25t Qs BYUE dolE FAX
7P 4 Qs S Aol BRSr] thgsh RopelA

o5

o

ol

i

T o

i

o

Ol

o]

[e]



FEoHE A= HlofE EFYHL o8 A=t AXpA| =2 BF} 105

stslA A8 Zold), 1 % sh}E 0GC
= . OGC(Open Geospatlal Consortium)= H|
3 X B TERES AT U ARE
mHog yhSolgon] Zad IT/|47 245 457w
el oL Qlok OGCs= of2] &of
oA EEE A Fld diEH o= CityGMLMS,
IndoorGML™™ = 9t} IndoorGML ©]7 Al-E714 1.0

3t HZ O, 20149 = Ao

oW
Hd
>
N
-

-

93 o golck. CiyGMLzE =A| % #3ol] 2t
YL o7 BES AYoleh. A 9i9} Lo| EET
Zqjo] 2irs| oA Yol BT BEA|w|
AR e chpshA 2RSo] WA
S i) cleR 2RE o] Auug W G8H 2
$2 SlAE 23 Ano] YRk 28k B5Hol. of
o5k BaAel o8| ZRFg Awel that IEEE B

-

2 A4ska gtk E2e) BAS AMAE 2 S
5 ohopat 2RAE dlojelel tiet TAIHel Fae e

S, olefRt A E o= Tt =
tilOIEi wgho] A o]Fo] A 4= Jl=F Firh
FEFIHE A= HlojE W A
g& Hol7] Sfal EF HlolH 7R A=
A=E AL, VdA=7]e] R 1o oA
Zof AR 7He] WRko g folE7t AR Fh7t 7hs
k2] Borh 23 A|EFolg] % 3hkel RoboticsLab®E
ARgsle] A9 A3 319om, GVG(Generalized Voronoi
Graph)¥5- o] 8at A ot AR =g AYAd5hoch

Tﬁ
o
©

o
b
il

o o
I ol
24 ok

ot AgolMe A=Y WY T2lal A =et
ARA| & 2] Wt W Bl A AARIT

2. BF3E

K= Cjofg moidH

#A, UMLOJZH 510]u] UMLS AHgfof st ol g
dhshi Ast, EEekE A dloje Ed Wt o]
QV8h @& 4= = olelel chah ik

2.1 UML

UMLo©]2} Unified Modeling Language? o] okz}2 4~z e
o1& 29 shlol oA EESF HaL offEy] 4l W
Heow wdly slo] tE ARSI A&HOR AT
< T 4 Q= AHo] ey ofg] #E3 EA A=
o] wol ARG Qi) Egh #E3HE A% gofE WY
o i3t AHols UMLE Algste] E33skoich

BESIE K= O[5 EHWH

UMLQ AMgEE 2SR A flolE HERHS ThoF
ARFET} oAtaEo] 7Pssh thokel 27t A=
TE7] SRt HolHE A er #Fd 4 Qltk 1
tfekel 2RE0] #EshE A& dlolE mAWH
ghob 257k0] glojg meke 47 o]fo] A
= olFe] Slck

Fig. 12> 23l A& dlolg 9] 2449 AlE<! Local
mapo]] thgt UML =dlo]th Local mape- of2] 7H4] A =&

T = JE ASeIH BE AmSo] 7hAok

N T mlm r°"
> R

3

R

27| A= UMLTF 238K % do]g a4 o 3 AH<Ql MapSize, Offset, LocalMapID, LocalMapType,
all a7fEl, 3ol M SR met AR we] Ay . Coordinatelnfo 7} #) =] it MapSize= A|=2] 2715
LocalMapSize Local Map
it MapSize: LocalMapSi
::V@tﬁt.‘f:rljatt :Ofaf';eltz:eLo:acI;a:?ralzzform ............ MD_ReferenceSystemis referred to 1S019115 Bl
+Gﬁgsizé' ?Izat +LocalMaplD: int
; +Type: LocalMapType
+Coordinatelnfo: MD_ReferenceSystem[0..1]

<<enumeration>>

LocalMapTransform

+offset_x: float
+offset_y: float
+th: float

LocalMapType

+GridMap= 1
+GeometricMap= 2

Grid Map

Geometric Map

+TopologicalMap= 3
Topological Map

Fig. 1. LocaMap UML
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Topological Map

+NumEdge: int
+NumNode: int

+Nodes

Point Node

+Node_x: float +NodelD: int +ConnectedEdges

+Edges

+HeadNode, TailNode

Property

+Name: CharacterString

+Value: CharacterString

+Type: CDataTypes

+Desciption: CharacterString[0..1]

CDataTypes is referred to 1SO/IEC 9899:20117

Edge

+EdgelD: int

+NodePosition: Point[0..1]
+NodeProperties: Property[0..*]

+Node_y: float )

+EdgeProperties: Property[0..*]
0.*

Fig. 2. Topological Map UML
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