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B Abstract

Abstract

Mobile robot simultaneouocalization and mappindSLAM) is one of the key
technologies to realize autonomous navigation of the ralsimg SLAM technology
to build the2D map has been widely used in the autonomaasigation of mobile
robots As themobility of a robotand the compleky of anindoor environmenhave
been increasinghe robot must consider the 3Bformation of the environment. 3D
map is undoubtdy closer to the real life scene. The robot can deterntinenobile
strategy according to the 3D map information, and calize better autonomous
navigation

With the development of image processing and computer vision technology, the
SLAM based on visual localizatioils widely appliedin the robot indoor ® map
building. However, the redime performance of visual localizan is poor. Meanwhile,
in featureless and highlysymmetrical environmenfpr example thecorridor, visual
localization will produce feature matching error. Taature matching error wilbring
cumulative errgrwhich result in wrong localizatiomhewrong localization will affect
the quality of the 3D maplhe Monte Carlo localizatigMCL) based on lidar in 2D
map canachieve a highelocalization accuracy.Therefore, we proposesing MCL
based on lidar in 2D maj solve the localization problemvhile usinga kinect to
collect 3D environment informatiorLocalization in 2D magan afford us the robot
poses at different times. Then tinensformation ratrix between these positions can be
solved By using thesé¢ransformation ratrix, the local 3D map cabe merged one by
one. At last, we can get the global 3D map.study the performance tie proposed
method we make some experiments on robot TurtleBat2l sefmade robot and
build 3D map of a corridor. Anthencomparingthe experimerat resultwith the 3D
map that built byRGB-D SLAM provided in 2014. The experimental results

demonstrat¢hatour methodhas better effect itheindoorcorridorenvironment.

Keywords: lidar; kinect; visual localizationMCL; 3D indoor map building
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