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Abstract

Using the projected 2-dimensional tilted images obtained from the transmission electron microscopy, we can reconstruct
the 3-dimensional structures of objects, such as cells. As a preprocessing procedure, the tilted images should be registered
and compensated in terms of the spatial position and the intensity difference, respectively. In this paper, we employ the
fiducial marker-based approach to perform a registration, and introduce a simple intensity compensation scheme. Based on
the transmissivity image formation model, we propose an algorithm that can compensate the components of the
illumination and transmissivity of each image according to the tilted angle. Numerical analysis using real images obtained
from the transmission electron microscopy are shown in this paper to show the performance of the proposed algorithm.
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Mitochondria tilted images obtained by TEM
{2485 < 2000, Laboratory of Cell Engineering
and 3D Structure, Korea University, 230mm
thickness section sample with the 3% urany!
acetate and lead citrate staining, TEM: Hitachi
1250M, 1000kV). (a) Projected image with 28
degrees. {b) Projected image with 30 degrees.
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Fig. 5. Segmentation of Miochondria. (a) Original
image. (b) Segmented object using a single

threshold (173.8). (c) Result of morphological
closing (15) and then opening (25) operations.
{d) Detection of the fiducial markers (< 0.1). (e)
Erosion (15) of the fiducial markers. (f) Display
of the object excluding the fiducial markers on

the original image (fo 116.1).
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Segmentation  of  the  background.  (a)
Segmented  background using a  single
threshold (173.8). (b) Morphological closing (15)
and then opening (25) result. (c) Display of the
background excluding the fiducial markers on

the original image ( f5=237.2).
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