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This paper describes the development of Robot Operating System (ROS) component for

lane recognition and navigation of IGVC Auto - Nav Challenge. To achieve a robust and

stable navigation, we propose new lane and obstacle recognition algorithm based on

omnidirectional camera. Employing fast NCC based piecewise template matching technique

enables robust lane detection regardless of surrounding brightness changes and various lane

shape including sharp curves. To recognize surrounding obstacles only vision sensor without

LiDAR, we employ YOLOvV3-tiny based deep learning algorithm which can avoid obstacle

collision. Since ROS has capability of environmental simulation by using Gazebo, rapid

prototyping is achieved by applying both simulations and actual experiments which can

significantly reduce development period. The effectiveness of the newly proposed algorithm

was confirmed by both offline simulation and actual outdoor experiment.
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Fig.2 Auto-Nav Challenge course
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Fig.4 ROS data communication system
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Table.1 Computer Specs

Main Computer
(FRONTIER S;‘leggﬁp;;;r
FRNXW610/c)
0OS Ubuntul6.04 Ubuntul6.04
HMP Dual Denver
CPU Intel Core i7 2/2 MB L2 +
2.5GHz Quad ARM®
A57/2 MB L2
Memory 16GB 8GB
Pascal
GPU None CUDA core 256
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Fig.6 Development lane and obstacle recognition algorithm
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Fig.14 Message type definition of LaserScan
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