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In recent years, a lot of industrial applications using 3D object shape estimated
from images captured by camera on various devices are developing. To estimate the
3D shape of the object, technique for image matching which corresponds the same object
points between images is essential.

To apply matching techniques for various devices, it is important to cohabit both
fast and compact calculation and high accurate because resource for computation are
limited or there are many background process is running in parallel.

For 3D shape estimation from multiple images, in usual, first the method for coarse
matching is applied which corresponds only feature points and estimates relative
position and orientation of each camera.

Then, the dense matching is applied which corresponds all points in each image using
the cameras’ positions and orientations to obtain 3D model of the object. To
generalize the application of 3D shape estimation using cameras on the various types
of devices, the methods for both coarse and dense matching needs to be more fast and
compact which has enough high accuracy.

In this paper, we propose a sparse matching method and a dense matching method which
is more compact and faster than the conventional methods with the same accuracy.

In our sparse matching, binary feature are computed by using wider region around
feature point than the conventional method which is invariant to rotation or scale
changing. After that, binary feature vector is computed by comparing the pixel value
by using all combinations of the selected points.

Our method achieves higher accuracy than the conventional methods for the same memory
size because our description contains the relations between the selected points are
related each other by using all combinations of the points.

In our dense matching, we introduce a filter size map of each image which has optimal
window sizes of the Guided Filter based on the response of Difference of the Gaussian
for each pixel for the Guided Filter based stereo matching method. By using the filter
size map for the Guided Filter, the matching cost is smoothed in a region which is
not including two or more texture boundaries. In addition, by optimizing matching
cost sequentially, it is possible to perform calculations with reduced using memory.
In the refinement step of the stereo matching, we combine a filter size map and median
filter instead of weighted median filter which is used conventional method.




