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Grid Map Merging Approach Based on Image Registration

ZHU Ji-Hua' ZHOU Yi? WANG Xiao-Chun' HAN Wen-Xin' MA Liang?

Abstract Grid map merging is an important and fundamental issue in cooperative mapping for multi-robot systems.
To address this issue, this paper proposes a novel approach to merging grid maps based on image registration. It first
turns the map merging problem into the problem of image registration and then presents the corresponding objective
function. This function can be solved by the proposed ICP algorithm, which is locally convergent. To obtain the global
minimum, SIFT (scale-invariant feature transform) are extracted from the grid maps and are adopted to estimate good
initial parameters by the RANSAC algorithm. Furthermore, a rule is also presented to fuse two grid maps with merging
parameters. Experimental results demonstrate that the proposed approach can achieve grid map merging with good
robustness, accuracy and efficiency.
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under different initial parameters
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