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Analysis of Traversable Candidate Region for Unmanned Ground Vehicle
Using 3D LIDAR Reflectivity
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Abgract: The range data acquired by 2D/3D LIDAR, a core sensor for autonomous navigation of an unmanned
ground vehicle, is effectively used for ground modeling and obstacle detection. Within the ambiguous boundary
of a road environment, however, LIDAR does not provide enough information to analyze the traversable region.
This paper presents a new method to analyze a candidate area using the characteristics of LIDAR reflectivity
for better detection of a traversable region. We detected a candidate traversable area through the front zone of
the vehicle using the learning process of LIDAR reflectivity, after calibration of the reflectivity of each
channel. We validated the proposed method of a candidate traversable region detection by performing
experiments in the real operating environment of the unmanned ground vehicle.
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Table 1 2D/3D LIDAR features®®

5% \
Features ; J S LI
LMS511 | HDL-64E | HDL-32E
Manufacturer SICK Velodyne | Velodyne
Range 65m 120m 100m
. Distance /
Data Distance DI:'lStts:;tey/ Cdib_ra@e_sd
reflectivities
Channels 1 64 32
FOV(V, H) -/ 190° | 26.8°/360° | 41.3°/360°
Scan rate 25~100Hz | 5~20Hz 5~20Hz
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(b) Traversable region definition

Fig. 1 Various road environments and traversable
region anaysis
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Fig. 2 Reflectivity distribution of each laser
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Fig. 3 Reflectivity map before and after calibration
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(a) Incremental elevation map
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(b) Incremental reflectivity map
Fig. 4 Elevation and Reflectivity map
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Fig. 5 Block diagram of the proposed method
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Fig. 6 Analysis of the reflectivity distribution of the
traversable area
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Fig. 7 Laser reflectivity distribution and probability
of the traversable area
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Fig. 9 Traversable candidate region #1, (a) Elevation
map, (b) Incremental reflectivity map, (c)
Incremental traversable candidate probability
map
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Fig. 10 Traversable Candidate Region #2, (a) Satellite
image, (b) Incremental €eevation map, ()
Incremental traversable map based on slope
feature, (d) Incremental traversable candidate
probability map with reflectivity
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