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Surface Segmentation and Fitting for
Range Image using Directional Curvature
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Abstract

This paper is concerned with the surface segmentation and the surface fitting technique as
an intermediate step for the recognition of 3-D objects using the directional curvature of range
data, The surface is segmented into finite regions and each region of surface is described
mathematically. In order to extract the characteristics of the surface precisely, Gaussian filtering
and scale-space tracking techniques are introduced in the curvature calculations. Calculating the
urvatures along 4 directions apd finding jump and crease boundaries, these boundaries are connected
in a closed boundary to obtain surface patch. The surface fitting and reconstruction techniques

are proposed using the region labeling and eigen value approaches,
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Fig 10.Reconstruction image of surface
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F 1 #2433y
Table 1. Fitting mode of surface fitting by threshold.

threshold =084

patch
i 2 3 4 5 6 7
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o
2

MSE 0.00000 { 0.83566 | 4.79035 | 4.1436| 0.87126| 1.000001 0.71653
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Fig 11. Pattern of detecting locations and beings for Extremas and zero-crossings.
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Fig 12. Segmentation of 2 cylinder image
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Fig 13. Segmentation of Cup image
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£ 2 cylinder#} Cup& SAMSE 949 MSEe # ol 9 B3 2a W Ao E APAE YA
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Table 2. Classification of surface coefficient.
+/~ : Sign.of surface coefficient,
cyliner(D,E,F) > sphere(D,E, F)}x10 \E/
Coef, MSESurl'ace Coefficient
Class - AIB ICID JEJFJGIH ]I [J
Cy1inder 09721« [« fv = e qe -1 |- |* (a) 2 cylinder (b) Cup
Ellipsoid |0.708} ¢« |+ |+ |+ [+ {-f-1-|[-]+ ¥ 15 FFHEofl A3 B §¥(e=05)
Fig 15. Surface segmetation by using principal
i curvature(e=()5)
lyper -
botoid 1 | O o |
Hyper- 0.7351 - | + |+ ~ -t}
boloid 2 .
Elliptic
Paraboloid 0.670 )« |+ -t I e 4
Hiiadiieusts
- @ GHERE
Hyperboloid 0.716 ] - | + . N DR O I I O
paraboloid
@ H=0, K=0 : Flat surface @ D0, K=0 : Valley surface
Quadric Y S I I O O P I O I I @ K0, K=0 : Ridge surface @ H, K=0 : Ridge surface
cone ) (a) 2 cylinder {0 = 1.5) (b) Cup (o = 2.5)
[Sphere o6« fe ol 1" -1-]-1> g 16 Buseiel ¥
Fig 16. Classification of surface shape
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