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Local Optimization SLAM System Based on Gauss-
Newton Method

HAO Ya-dong, ZHANG Qi-zhi, ZHOU Ya-li

(Institute of Automation, Beijing Information Science and
Technology University, Beijing 100192, China)
Abstract: Simultaneous Localization and Mapping

(SLAM) of mobile robots has been an important basic



problem in robotics research. Effective solution to
SLAM problem is considered to be the key to realize the
autonomy of mobile robots truly. The rapidity and noise
immunity of laser rangefinder meet the real-time and
accuracy of robot navigation. Therefore, the laser-based
SLAM is the most widely applied method in practice. In
this paper, an improved method is used to get the gradient
of occupying grid map quickly. Sobel operator is used
to filter grid map and get bilinear interpolation to get the
gradient value of any point. Gauss-Newton method is used
to find the optimal pose of each new observation data to
the existing map, and then the observation data are updated
to the map according to the pose. The experimental results
show that the improved method can achieve the functions
of Localization and Mapping with higher accuracy.

Key words: mobile robots; Simultaneous Localization and

Mapping(SLAM); grid map; Gauss -Newton method
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