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Introduction 
In the previous studies, our project achieves some positive 

results on the processing of soft X-ray projection images: 
blur correction by iteration procedure with aperture 
restriction [1], image reconstruction with projection CT 
microscope [2], and blur correction of cell image by phase-
considered iteration procedure [3]. The coverage of the 
developed blur-correction iteration procedure has been 
extended step-by-step. However, the blur correction of the 
high-contrast image remains as a demanding task. When a 
specimen is moved close to the virtual light source at the 
position of a post-pinhole, the specimen reflected largely on 
the CCD camera and the contrast of the image becomes high. 
To apply the developed iteration procedure to the high-
powered microscope image, the blur correction of high-
contrast image is essential. This report states the cause of the 
poor correction and a new approach for the solution. 

 
New Approach and Results 

The computer simulation was conducted to examine the 
cause of poor correction on the blurred image of high-
contrast. At first, an image of the specimen illuminated by 
the soft X-rays was prepared as a simulated image. Next, the 
projection image was calculated from the specimen image by 
the propagation of Fresnel diffraction. The calculated image 
was compared with the experimental result (the projection 
image of the specimen). The experiment was performed at 
BL11A. The energy of the soft X-ray was 0.7keV. The 
power of the projection microscope was x110. The 
specimens were latex particles with the diameter of 8μmφ 
and 1μmφ. In this case, the observation image of latex 
particle of 8μmφ becomes high-contrast. The experimental 
result had a few fringes (Fig.1), while the simulated image 
after the projection had ten and more fringes. In the 
simulated image the diffraction blur can be eliminated 
perfectly by the iteration procedure. The experimental image 
cannot be corrected with the blur adequately because of the 
lack of fringes. The bright point appeared at the center of the 
particle in Fig.2. The lack of fringes will be due to the finite 
size and the partial coherence of the light source. 
Considering the CT application, we tried to improve the blur 
correction for the high-contrast image with a simple method. 
The experimental image was filtered by edge reinforcement 
and rebuilt the lacked fringes (Fig.3). As a result, the blur 
correction was improved as shown in Fig.4. We confirmed 
that this new approach could be efficient not only in the 

high-contrast image, but also in the normal contrast image 
(Fig.5 and Fig.6).  

 
Fig.1 Observation image.                Fig.2 Blur-corrected image. 

 
Fig.3 Edge reinforcement on          Fig.4 Result of new approach. 
The observation image.                   Blur-corrected image 

 
Fig.5 Observation image.              Fig.6 Result of new approach. 

Blur-corrected image 
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