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A Method of Generating Trafficability Analysis Map for UGV
Navigation
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Abstract

For the successful operation of unmanned ground vehicles(UGVs), optimal path planning should be considered with
trafficability analysis, threat analysis, and so on. From among these, trafficability analysis is immensely important
for safeness of UGVs especially in the case of driving the off-road such as unpaved road, grassland, and open
fields. Geographical information has a pivotal role in extracting data and measuring cost for specified regions of
interest. In this paper, we review possibilities to apply Land Cover Map(LCM) as a new, fundamental source and
propose a new generation method of trafficability analysis map for optimal path planning of UGV. The simulation
results show that the proposed method significantly improve the previous method by applying LCM either alone or
in combination with the other GIS.

Keywords : Land Cover Map, Trafficability Analysis, Unmanned Ground Vehicle, Global Path Planning
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Figure 1. An Example of Displayed Image using

FDB layers and attributes

Figure 2. An Example of Dlsplayed Image using
Land Cover Map
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Table 1. An Example of Data Extraction and Cost Allocation Using the middle-class LCM

Level 1 Level 2 Cost
Urban and dry area(100) Transportation(150) 0.2
Natural barren land(610) 0.4

B 1
arren land(600) Other barren land(620) 0.4
Natural pasture(410) 0.6
Pasture(400) Artificial pasture(420) 0.6
Other pasture(430) 0.6
. Field(220) 0.8

A Itural 2

gricultural area(200) Other arable land(250) 0.8
Broadleaf tree forest(310) 0.9
Forest area(300) Needle leaf tree forest(320) 0.9
Mixed stand forest(330) 0.9
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Figure 3. The Proposed Process of Creating
Trafficability Analysis Map
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Table 2, An Example of Mapping LCM Code 150 with FACC Code of FDB

FACC Code & Attributes e
LCM Code Code TUC LIN EXS | RST Description
2 >4 28 1 Broad Highway/Operational/Paved
2 <4 28 1 Highway/Operational/Paved
150 APO30 7 =4 28 1 Through Route/Operat?onal/Paved

(Transportation) (Road) 7 <4 28 1 Through Route/Operz.itlonal/Paved
4 =4 28 1 Broad Road/Operational/Paved
4 <4 28 1 Road/Operational/Paved

(Omitted)
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(b) Land Cover Map
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(f) The TAM and GPP results using both LCM and FDB

Figure 4. Generating TAM(Trafficability Analysis Map) and GPP(Global Path Planning) Results of the Three Cases
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