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Merging of Topological Map and Grid Map using

Standardized Map Data Representation
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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.
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LocalMapSize

Local Map

+MapSize: LocalMapSize

+Type: LocalMapType

+Width: float
+He|ight: f%aat +0ffset: LocalMapTransform
+Gridsize: float +LocalMapID: int

+CoordinateInfo: MD_ReferenceSystem[0..1]

MD_ReferenceSystemis referred to 15019115 Bl

<<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

0“*
Node

Point

+Node_x: float +NodeID: int +ConnectedEdges

+Edges

+HeadNode, TailNode

Property

+Name: CharacterString

+Value: CharacterString

+Type: CDataTypes

+Desciption: CharacterString[0..1]

(CDataTypes is referred to ISO/IEC 9899:20117

Edge
+EdgelD: int

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

+Node_y: float )

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

Fig. 2. Topological Map UML
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Fig. 3. Topological Map Buliding Method
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