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Feature Extraction of the 3-Dimensional Objects
with Circular Cross Sections

Dong Uk Cho'

ABSTRACT

A feature extraction method for the objects that have a circular cross section is proposed.

To implement a robust recognition system which can effectively deal with various types of 2-dimensional
image and 3-dimensional image, both 2-dimensional information and 3-dimensional informaiton should be col-
lectively extracted and combined for the optimum recognition. For this, this paper presents a feature extraction
method for 3-dimensional objects, particularly for the objects with a circular cross section which most objects in
the real world are known to have.

Firstly, the Z gradient is proposed to extract the shape information from those objects.

Using this information, normal vectors are derived from the surface patches. The intersection points between the
vectors are applied to the geometric feature extraction.

Also, for more accurate recognition, a feature extraction method for between surface regions is proposed.
Finally, the extraction method of function information is investigated for the final recognition process.

The usefulness of the proposed method is proved through the exprimentation.
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{Table 2) Surface Classification and Gemetric Feature Extraction
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¢ Direction Information
Boundary = 220 Internal =200
» Axis Equation
A(S)=P1(151, —4,703) + S+(—0.0873, 0.9611,
—02621)» {P2~Pi |
end point P2(146, 51, 688)
* Area Ratio =53

¢ Direction Information
Boundary =212 Internal =234
* Axis Equation
A(S)=P1(149, 27, 698) + S +(0.0192, 0.9999,
0.0060)« [P2—P1|
end point P2(150, 79, 698)
e ArcaRatio=12

* Direction Information
Boundary = 666 Internal = 888
@ Spt.cre Equation
(X —129.6)2 + (Y —163.7)? + (Z —697.9)* = (63.9)*
® Area Rativ =133
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(Table 3) Geometical Features between Surgace Regions

(51, S3) 62.311
(S2, S3) 45.263
(CIR) 0.4374
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{Table 4) Fuzzy Membership Value for Distance and
Intersection Angle

Spatial(S,, S;) | (1.0/Up, 0.0/Sa, 0.0/Lo)
(1.0/Up, 0.0/Sa, 0.0/Lo)
(1.0/Pa, 0.0/Ac, 0.0/Pc, 0.0/Ob)

Spatial(S,, S3)
Angle(s (13 SZ)
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{Table 5) Extraction of Functional Information

Surface | Shape Information | Functional Information
S, cylinder base
S, cone supporter
Sy sphere sphere
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(Table 6) Surface Classification and Geometric Feature

Extraction
EHEF BAEY B
® Axis equation
A(s)=PI1(140, 40, 395) +
5| $+(0.000, 1.000, 0.000)+
_g_t‘ll; |P2 —P| |
end point P, (140, 275, 395)
¢ Radius eqation
R(s)=75.00 + s+ (—0.0212)
* B matrix
2230.343262 2473.1177490 3646.672607
5 2656.377930 1580.735596 3945.781738
x4 3449.151855 2601.862793 0.00000
29864.431641 7466.115723 0.00000
® Radius equation
R(s) = 18.000 + s+ 0.000
* B matrix
232.866379 2319.235352 3947.125000
S3 719.015808 2214.671387 3946.569336
x4 13283.831055 17711.765625 0.00000
12.156263 12.156264 0.000000
¢ Radius equation
R(s) = 16.500 + s+ 0.000

ED7s 8RR &
{Table 7) Extraction of Functional Information

Surfaces | Shape Information | Functional Information

cylinder with X

S, . . container
linear axis
cylinder with hand]

S, nonlinear axis ancie

s cylinder with

3 nonlinear axis spout
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