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Efficient Mesh Segmentation base on Region Growing and Merging

Tomohiro MIZOGUCHI, Hiroaki DATE and Satoshi KANAI

To effectively use scanned meshes obtained by 3D laser scanner or X-ray CT scanning systems in engineering
applications, such as inspection and CAD model reconstruction, we need to segment meshes and extract desirable regions

and their approximating surfaces. Surfaces of engineering objects are commonly represented by a set of analytic surfaces,
such as planes, cylinders, spheres, cones. Therefore, the mesh surface of them needs to be approximated by a set of analytic

surfaces. In this paper we propose an efficient mesh segmentation algorithm based on region growing and region merging.
Our algorithm first robustly and accurately estimates mesh principal curvatures using the two-pass estimation method. Then

it fast extracts regions and their approximating analytic surfaces based on region growing even if regions are smoothly
blended. Finally it efficiently merges initial set of regions of large and complex scanned meshes under the user specified

tolerances using region merging. We demonstrate the efficiency and accuracy of our algorithm with scanned meshes
acquired from real engineering objects by X-ray CT scanning systems.
Key words: X-ray CT scanning systems, mesh segmentation, reverse engineering
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Fig.1 Overview of our algorithm
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Fig.3 Proposed initial segmentation algorithm
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(d-2) Surfaces approximation error
(d) Segmentation by our method

(e-2) Surfaces approximation error
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(e) Segmentation by Djebali’s method

Fig.9 Comparison of segmentation results for the X-ray CT scanned mesh (valve manifold)

(100mm X 100mm X 30mm)
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(a) Testpiece (b)Final segmentation (c) Surface type

Fig.8 Results for surfaces parameters extraction

Tablel Accuracy of cylindrical surfaces extraction
full half quarter

radius from C.M.M. [mm] 10.00 10.00 10.01
radius from our method [mm] 999 995 10.23
error [mm] -0.01 -0.05 0.22
angular dev. from C.M.M. [deg] 042  0.05 0.30
angular dev. from our method [deg] 036 042 0.37
error [deg] -0.06  0.37 0.07
Table2 Accuracy of conical surfaces extraction
full _ half

upper radius from C.M.M. [mm] 10.52  10.53

upper radius from our method [mm] 10.51 10.52

error [mm] -0.01  -0.01

bottom radius from C.M.M. [mm] 10.01 10.02
bottom radius from our method [mm] 9.99 9.93

error [mm] -0.02  -0.09
angular dev. from C.M.M. [deg] 042  0.05
angular dev. from our method [deg] 0.44 0.26
error [deg] 002 021

Table3 Thresholds settings and running time
model ths  thas thnm ___stepl step2 step3
valve 4.0 0.5lse 80deg 11.1s 5.0s 36.3s
crankshaft 80 1.5/a 8.0deg 226s 56s 15.9s
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Fig.10 Distributions of surface approximation error
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(b) Scanned mesh
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(e) Final segmentation (1.0/avg, 8.0deg)
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(c)Initial segmentation (0.5/ve, 5.0deg)
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Fig.11 Segmentation results with different thresholds settings for the X-ray CT scanned mesh (crankshaft)
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