Overall control and Registration precision analysis of large-scale terrain with multiple laser scanners
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Abstract  While scanning large complex scene, both scanning range and accuracy should be taken into account. Limited to a fixed laser ranging way, a single scanner, cannot achieve high accuracy and far distance at the same time. In addition, due to the lack of strict adjustment mechanism, the overall accuracy of the registration could not be guaranteed, when registering point cloud data of big scene. To solve these problems, we proposed a scanning method combining the high accuracy phase-shift scanner and long-range pulse scanner, and a corresponding registration method based on overall control network. The Yulin Grottoes in Gansu province were scanned as experimental scene for data with high and low accuracy. In the registration process, the ICP method was used to register all the point cloud outside the cave, and accuracy was checked after multi-station registration. For the data inside cave area, an overall control network was set up to eliminate the accumulation of registration error, by registering a single station directly to the control network. To combine the data inside and outside the cave, we decompose the matrix of control points into SVD matrix to get the best transformation parameters and overall point cloud model. Experimental results demonstrate that the proposed method effectively improved the overall accuracy of point cloud registration model and method could be applied in digitizing big scene in a faster and more accurate way.
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