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The unique laser-matter interaction pathway in the ultrafast regime opens up many key potential applications in biology, electronics, optics, and beyond. However, upscaling local laser texturing on large and freeform surfaces remains a challenge for the deployment of the technology at an industrial level. In this concern, path planning [START_REF] Phan | Optimal scanning strategy for on-machine inspection with laser-plane sensor[END_REF][START_REF] Xu | A path planning method for a surface inspection system based on two-dimensional laser profile scanner[END_REF] appears as a crucial preliminary step to succeed in an accurate and fast process. In the present work, we develop a methodology delivering an optimal scan path from a 3D point cloud on the surface to be laser treated. It can be implemented for any laser scanner embedded in a mobile head. The scan path is here defined by the sequence of target points centered in a 3D mesh adapted to the surface curvature, and calculated with surface normal, to obtain the positioning of the laser head in space for laser texturing the mesh cells, successively. The process consists following key stages for a computer-vision-assisted laser head path planning (a); (b) triangulation after curvatures-based subsampling of the input 3D point cloud; (c) estimation of normal and curvature index according to [START_REF] Hoppe | Surface reconstruction from unorganized points[END_REF]; triangulated surface flattening on a planar regular grid: flattening via multidimensional scaling according to [START_REF] Zigelman | Texture mapping using surface flattening via multidimensional scaling[END_REF], 2D cell size adjusted according to the scanner field; 2D cells subdivision and indexation: subdivision by quadtree according to a predefined tolerance on the local 3D surface approximation by a 2D plane (d), and indexation according to a "multi-scale TV scanning" to minimize laser head displacement. Viewfinder computing for each 3D mesh interpolation of the normal at the points in a given mesh. As a Proof-of-Concept, the lower part of Fig. 1 showcases computer-vision-based laser head path planning for a real object: (f) from a digitalized 3D surface (with any structured light illumination, such as the laser pulses through the scanner to be used for texturing, but here the laser running at far below-ablation configuration) with a portable device; (g) multi-scale TV scan path; (h) viewfinder computing. And finally, a pre-view of the 3D patchwork of planar pieces for laser processing is given on bottom right, (i). We aim to consolidate the individual steps and build all patches into an integrated solution.

Fig. 1

 1 Fig.1The schematic of computer-vision based path planning process.