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Development of a Traversability Map for Safe Navigation of
Autonomous Mobile Robots

Y
(Gang-Gyoo Jin' ’*)

"Division of IT, Korea Maritime and Ocean University

Abstract: This paper presents a method for developing a TM (Traversability Map) from a DTM (Digital Terrain Model)
collected by remote sensors of autonomous mobile robots. Such a map can be used to plan traversable paths and estimate
navigation speed quantitatively in real time for robots capable of performing autonomous tasks over rough terrain environments.
The proposed method consists of three parts: a DTM partition module which divides the DTM into equally spaced patches, a
terrain information module which extracts the slope and roughness of the partitioned patches using the curve fitting and the
fractal-based triangular prism method, and a traversability analysis module which assesses traversability incorporating with
extracted terrain information and fuzzy inference to construct a TM. The potential of the proposed method is validated via

simulation works over a set of fractal DTMs.
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Fig. 1. Procedure of a traversability map development.
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Fig. 2. 3D terrain elevation model.
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Fig. 3. Possible traversing direction of the robot.
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Fig. 4. Windows used for extracting terrain information.
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Procedure of TPM with the MAS strategy

Step 1 get NxM data;
Step 2 calculate L= min(N,M) and A with the MAS
strategy;
for i= 1 to dim(Q)
Step 3 let §=A(i) and S(i)= O
Step 4 find covering area(b_row, e row, b_col, e col)
with N, M and §;
for row= b_row to e row-9 step ¢
for col= b col to e col-§ tep o
Step 5 get four corner elevations ha, hv, he and
ha of the selected square;

Step 6 calculate he= (hathothethd)/4;
Step 7 calculate the top surface area of the four
prisms A with ha, hv, he, he, he and 6;
Step 8 let S(i)= S(i)+A;
end
end
end
Step 9 apply a data fitting method to derive H and D;
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Table 1. 16 fuzzy rules for traversability analysis.

X X2 SMOOTH | MODERATE | ROUGH | BUMPY
1
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Fig. 7. /O relationship of the fuzzy system.
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Table 2. Estimated terrain information and traversability index.

Elevation(m) D o 3 -
Zmin | Zmax | Zave
8(a) | 37x19 |-1.31]-042|-090| 242 | 041 | 042 | 0.50
8(b) | 1937 |-1.44|-0.89 |-1.17 | 2.70 | 0.02 | 0.70 | 0.44
8(c) | 37x37 |-1.30|-0.85|-1.04| 2.32 | 0.06 | 0.32 | 0.77
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