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Abstract

Multi-Focus Image Fusion via Region Mosaicing on
Contrast Pyramids

Abstract

Optical microscopes have a common defect: the greater of the magnification, the

smaller of the depth of field. The depth of field of optical microscopes used in

- - . . . . - . . -3 « .
biomedical or criminal investigation field is usually10~ or smaller, which results in a

phenomenon: when the observed surface is not a flat, the image presented to the
observer by the microscope is often only a small part is clear, the rest parts are not in
focus. If you want to see clear images of the rest parts, you need to adjust the
distance between the object and the lens or to adjust the focal length. It is difficult to
simultaneously obtain the overall clear picture of the object being observed, which
brings a lot of plague to the observers. For example, when comparing the marks in
the bullets, it is not only increases the workload, but also lowers the accuracy of the
results because of the inability to obtain an overall clear picture of the marks.
Image fusion is implemented by integrating multiple source images with redundant
and complementary information into one image with better intelligibility and
definition. In this way, redundancy can be reduced, while complementary
information can be utilized more effectively.

Multi-focus image fusion is an important branch of the Multi-source image
fusion. We introduce the background, the significance, the basic principles of and the
existing algorithms of it. Also we pointed out the inadequacies of the existing
algorithms: it can not ensure the result images maintain the vast majority of original
information as well as have a good visual effect. It is mainly used in biomedical

research and criminal investigation field, which plays a significant role in reducing



ST XN LU JRE 7 B ) PR i 5 S0t 7

the workload and improving work efficiency, such as bullet analysis, fingerprint
matching. Multi-focus image fusion algorithms pursue two objectives: (1) to
maintain the original information to the full extent, (2) to make the result image have
a good visual effect.

This paper is to solve the problem: how to obtain a clear result image which
maintains the vast majority of original information, while it is consistent with human
visual characteristics. The region based Contrast Pyramid algorithm proposed in this
paper includes two aspects:

1. An accurate extraction procedure for clear regions.

2. Smooth embedding of the clear regions by region mosaicing on Contrast
Pyramids and base images.

The main innovation of this paper is the second part of the proposed algorithm:

the original information maintaining and the smooth embedding mechanisms.

Keywords: Multi-focus image fusion; Contrast Pyramid; region; information fusion.
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