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STL mesh based laser scan planning system for complex freeform surfaces

Seokbae Son*(Graduate School, Dept. of Mechatronics, K-JIST), Seungman Kim(Graduate School, Dept. of
Mechatronics, K-JIST) and Kwan H. Lee(Dept. of Mechatronics, K-JIST)

ABSTRACT

Laser scanners are getting used more and more in reverse engineering and inspection. For CNC-driven laser scanners, it

is important to automate the scanning operations to improve the accuracy of capture point data and to reduce scanning time in

industry. However, there are few research works on laser scan planning system. In addition, it is difficult to directly analyze

multi-patched freeform models. In this paper, we propose an STL (Stereolithography) mesh based laser scan planning system

for complex freeform surfaces. The scan planning system consists of three steps and it is assumed that the CAD model of the

part exists. Firstly, the surface model is approximated into STL meshes. From the mesh model, normal vector of each node

point is estimated. Secand, scan directions and regions are determined through the region growing method. Also, scan paths

are generated by calculating the minimum-bounding rectangle of points that can be scanned in each scan direction. Finally,

the generated scan directions and paths are validated by checking optical constraints and the collision between the laser probe
and the part to be scanned. )
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SENSOR 0 Laser
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Fig. 1 Laser scanning system
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3.1 STL {42 =
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solid ascii
facet normal |

outer loop normal
veriex 267542764001 3.231609¢+001 5.630000e+001
vertex 2.675427e+001 -2.215(39¢+001 5.080000¢+001

entex 267542724001 +2.215439e+001 0.000000e+000

“
v 24001 -
veex 26754272+00) -
endloop
endfacet
Bcet normal 0. ]
outer loop
vertex 2.675427e+001 -2.2151396+001 0.000000+000
vertex  2.675427e+001 3 231609001 0.000000¢~0N0
verex 2675427e~001 3.23160%-001 5.0800002+001
endloop
endfacet

endsolid

Fig. 2 STL file format
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(d) Solid Works
Fig. 3 Example of STL file generation

(c) Solid Edge
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Fig. 4 Normal vector estimation
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(a) Solid model

(¢) Estimated normal vector

Fig. 5 STL mesh generation of test part
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Fig. 6 Flowchart of scan plan generation
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Fig. 7 Finding critical points (CP; and CPy)
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Fig. 9 Scan path generation
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(2) STL mode! of the fan (b) Normai estirmation for selected regions

Fig. 11 STL model generation of fan model
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Fig. 12 Result of scan direction generation
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Fig. 13 Result of scan path generation for scan direction 1
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Fig. 14 Collision and occlusion checking
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