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Outdoor Map Estimation by Using
Laser Range Scanners and Moblie Terminals
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In large-scale disasters such as earthquakes, it is important to grasp the sit-
uation of the disaster sites immediately for rescue operations and treatment
actions. Our research group has been working on the issue of obstacle map
generation using GPS receivers and ad-hoc communication devices of mobile
terminals. In the previous work, we have proposed a method to automatically
generate a map by using position information from GPS and communication
history. However, this method cannot capture the detailed shapes of buildings

or other objects. Also it needs sufficient time to collect position information and
communication history in order to achieve accurate estimation. In this paper,
we propose a method to generate outdoor maps with high accuracy in a short
time by using information provided by Laser Range Scanners (LRSs) of mobile
terminals in addition to position information and communication history. From
the simulation results, when only 3 of 15 terminals hold LRSs, the proposed
method could generate a map of 150m x 190m with 90% accuracy in 200 sec-
onds. Thus it is confirmed that LRSs contribute to saving map generation time
and improvement of estimation accuracy.
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Fig.8 Calculation of the likelihood between two nodes using the communication log
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Fig.11 Air photograph of target area
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Fig.12 Simulation map of target area
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