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The Merging Method of Point Data with Point Pattern Matching
in 3D Measurement
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(Taik-Dong Cho , Ho-Young Lee, and Sang-Min Yang)

Abstract : We propose a measuring method of large object using the pattern matching. It is hard and expensive to get the complete
3D data when the object is large and exceeds the limit of measuring devices. The large object is divided into several smaller areas
and is scanned several times to get the data of all the pieces. These data are aligned to get the complete 3D data using the pattern
matching method such as point pattern matching method and transform matrix algorithm. The laser slit beam and CCD carmera are
applied for the experimental measurement. Visual C++ on Windows 98 is implemented in processing the algorithm.

Keywords : pattern matching, point matching, 3D measurement, image processing, registration, CCD{charge coupled device)
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Fig. 1. The procedure of the extraction of the slit-beam:
() threshold & filtering, (b) mid-line
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Fig. 2. The intensity curve of the slit-beam and smoothing curve.
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Fig. 3. The measurement error according to the image processing
methods.
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Fig. 4. Pattern points on the object.
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Fig. 5. The location relatlon of the feature points: (a) first feature
points, (b) second feature points.
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1. for i=0, ..., m-2, do
for j=i+1, ..., m-1, do
for k=j+1, ..., m, do
calculate distance & direction of A; i,j.k
for p=0, ..., n-2, do
for g=p+1, ..., n-1, do
for r=q+1, ..., n, do
calculate distance & direction of B; p,q,r
if { distance condition < margin distance &
direction condition < margin direction )
accumulate M matrix of each pair
2.fori=0, ..., m, do
for p=0, ..., n, do
if (M[1,p] > threshold number)
a; & b, : taken as matching pair

a6 teHE v e 4 2 gudE
Fig. 6. The algorithm for finding the matching pairs.
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LR 7. AlZeRle] AHERRE B AR 0.6996 —0.0754 0.6871 —1.0291
Fig. 7. The diagram and photograph of the system. H= 0.0329 09998 0.0345  3.5783 ®)
’ -0.7054 -0.0104 0.6562 -17.8886
X ¥ Zw L O 0 0 0 0 0 0 0 0 0 0 1

=0 0 0 0 x; y, z, 1 0 0 0 0

0 0 0 0 0 0 0 0 x; yy 2z 1 I L os" 5AEe] oY @A

Table 1. The matching pair of feature points.
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Fig. 10. The merged data of the upper and right side part.
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Fig. 11. The merged data of the mouse.
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Fig. 12. The merged data of the connector.
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