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Abstract

To reconstruct the real 3-D shape {romn the 3-D mea-
suresnent data from the multiple directions, the recon-
struction of the objcct on the basis of the mosaic pro-
cessing of the 3-) measurement data are proposed.

In this method, to conduct the reconstruction, the
connection points have to be identified among the over-
lap area between adjacent 3-D data.

In this study, the simple image matching method is
adopled

for the identification of connection points , and this

method is verified from unumerical experiments.

1 Introduction

There are many methods in 3-1) measurement such as
stereomnetric methods, Moire interference fringe pattern
methods and laser range finders {1} [2].

Usually these methods are applicd only for the mea-
surement from one directiou.

Therefore, il someone wants to measure the global
profile of the target, the measuring should be executed
{rom multiple directions.

Measurements form multiple directions are needed
typical when targets have large scale. The Autliors had
developed the 3-D profiling systemn for a human head,

which can measure the 3-1) profile of the object from all

direction, however, cannot be applicable for the large

objects {3].

To reconstruct the REAL 3 dimensional shape from
the 3-D measurement data from the multiple divectious,
the Reconstruction of the object on the basis of the mo-

saic processing of the 3-1D measurement data are pro-

posed.

In this method, to conduct the reconstruction, the
connection points have to be identified among the over-
Jap area between adjacent 3-1) data, which corresponds
to the image matching problem.

Generally, the adjacent 3-1D data are nol parallel
each other, and also the scale of each data is not the
same. On the other hands, the simple image match-
ing method such as the correlation method, SSDA (Se-
quential Similarity Detection Algorithm) and so on had
been developed under the condition that such rotation
and the different scale can be negligible {4].

In this study, in order to clarify the limitation of the
simple iinage matching method, the numerical experi-

ments {rom the simulated data are made.

2 Reconstruction

Fig.1 shows two 3-D image data obtained from two dif-
ferent dircctions. In this paper we suppose, the infor-
mation about the distance is converted into gray level

of the image.

+ Matching Point

Iignre 1 Sehematic Diagram of the Connection
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The geometric relations between two adjacent 3-D
image data is calculated from the correspond points
among the overlap arca.

The calculated data are used to reconstruct the

global 3-D profile considering the overlapping arca.

3 Image Matching Method

SSDA (Scquential Shinilarity Detection  Algorithm)
method is faster than the other matching method be-
cause this method dose not need any pre-process and
is based on the integer operation [4].

In SSDA the template is selected from an image, and
the absolute value of the difference between the tem-
plate and the other image ( Target Image ) are calcu-

lated and accumulated over the template by following

equation.
afm bin
Ka,b)= 3> > [Hz,y) = T(x—a,y=0)} (1)
T=a y=p

The accumulated difference are calculated over the
target image and the point which minimize the accu-
mulated difference becomes the matching point.

This scheme is shown in Fig.2.
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IYigure 2: SSDA

4 Numerical Experiment

Difficulties of our problem are are 1) difference of scale
and 2) rotation between adjacent 3-1 datum. The dif-
ference of scale becomes negligible, in the case where
the distance between the object and measuring system
is considered ahnost constant dnring the measurements
from cach direction.

[Furthermore, considering the range data of the tar-
get image, difference of the scale between two adjacent
data can be compensated.

Therefore in this study, the matching accuracy al-
fected by the rotation is analyzed from the simulation.

In this paper, instead of the range data, the image
data are analyzed, because almost range data are pro-
vided as the image data.

As the image data, the Satellite Iimage data ( Sakata
Japan, from Landsat ‘TM } are analyzed ( Sce Fig.3 ).
These two data contain the cover lap area.

An image data is intentionally rotated, and the 40
templates for matching is randomly sclected from the
other image. Fig.4 (a)(b) show these images. The
matching accuracy is aflected by the degree of rota-
tion and the template size, these two parameters are

changed as follows

s rotation angle (degree) : 0,1, 2,3, ... , 39, 40

o template size (pixel) : 3,4,5,6,7,8,9

Fignre 30 The Whole hnage Data (Sakata Japan, froin Landsat T'M)
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(b) right image( 10 degree rotated)

Figure 4: The Whole image Data (Sakata Japan, from Landsat TM)
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Figure 5: Matching Accuracy

As the index of the matcliing accuracy, the ratio of

correctly selected matching point: r. is used

_ Correctly Selected Matching Point
" Total Number of the Matching Point

re (2)

Table.1 and Fig.5 show the critical rotation angle
which satisfy the ratio under the designated template
size.

It can be cstimated that the value of 80% of can
accurately estimate the geometric relationship between
a 3-1 data, so the limitation of the rotation is 15 degree
in the case of 5 x 5 lemplate size. It can be assumed

that condition is the critical condition of SSDA.

5 Conclusion

The resull obtains by the simulation leads the follow-
ing conclusion. 1t is clarified that the best template size
is & x & pixel and the critical rotation angle is about
15 degree in the case which SSDA is used for 3-D re-
construction. For more general coandition, the other

matching method has to be used.
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