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Unoccluded Cylindrical Object Pose Measurement Using Least
Square Method

KISEE JOO*

ABSTRACT

This paper presents an unoccluded cylindrical object pose measurement using a slit beam laser in which a
robot recognizes all of the unoccluded objects from the top of jumbled objects, and picks them up one by
one.

The elliptical equation parameters of a projected curve edge on a slice are calculated using LSM. The
coefficients of standard elliptical equation are compared with these parameters to estimate the object pose.
The hamming distances between the estimated coordinates and the calculated ones are extracted as mea-
sures to evaluate a local constraint and a smoothing surface curvature. The edges between slices are linked
using error function based on the edge types and the hamming distances. The linked edges on slices are
compared with the model object’s length to recognize the unoccluded object.

This proposed method may provide a solution to the automation of part handling in manufacturing envi-
ronments such as punch press operation or part assembly.

Key Words : Elliptical Equation(EF1*34]), Least Square Method(2 A1), Local Constraint(Z+4= A2k 23),
Smoothing Surface Curvature(H ¥ 2-&), Hamming DistanceG1 Az, Adjacency(2184),
Error Function (o1& 37)
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Fig. 2 An edge classification and partition
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Fig. 4 A projected plane in the x z_ plane
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Table 1 The comparison of the presented and the conventional method

(Unit : Cm)
[Calculated - Estimated | [ Stien = Sw |
Object Pose (Presented Method) (Conventional Method)
(g*, 8°) in xw in yw in 2w in v in yw in zw

Avg. Var. | Avg. Var. | Avg. Var. | Avg. Var. | Avg. Var. | Avg. Var.
(0 0) 006 002 |008 003 {006 005 | 005 003 | 055 003 | 011 007
( 0,3) |010 006 010 004 [ 011 009 040 015 | 065 004 | 015 0.09
( 0,45) {015 006 {011 004 {013 011 {060 020 | 066 004 | 020 0.09
{ 0,60) |015 006 | 012 005 ;012 010 |1.03 030 | 066 005 | 0.22 009
( 0,9) {010 007 |011 003 |015 012 {010 008 | 064 003 | 015 010
(45 0) {010 007 014 005 [ 014 009 | 010 009 | 069 005 | 050 0.15
(45 30) 1012 007 015 008 ;021 012 | 050 010 | 070 008 | 070 020
(45 45) | 016 009 [ 020 009 024 013 [080 015 [071 009 | 091 0.19
(45,60) | 017 010 023 009 | 026 010 | 120 025 | 073 010 | 110 020
(45,9 ) | 011 005 014 009 | 020 010 [023 010 | 014 009 | 090 015
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