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Fig. 3 Mask data extracted from X-ray CT images. Threshold levels of mask extraction are
increased from the left top image to the right bottom image. Lower threshold levels are
suitable to volume-fit (marked with arrow).
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Fig. 4 Axial images of the chest phantom after registration. Top: Transmission CT, Middle:
Transmission CT and mask contours extracted from X-ray CT, Bottom: X-ray CT
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Fig. 5 Coronal images of the chest phantom after registration. Top: Transmission CT,
Middle: Transmission CT and mask contours extracted from X-ray CT, Bottom: X-ray
CT
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Fig. 8 Axial images of the normal-breathing data after registration. Top: Transmission CT,
Middle: Transmission CT and mask contours extracted from X-ray CT, Bottom: X-ray
CT

Fig. 9 Coronal images of the normal-breathing data after registration. Top: Transmission CT,
Middle: Transmission CT and mask contours extracted from X-ray CT, Bottom: X-ray
(@1
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Fig. 11 Mask size applied to the chest data.
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Summary

Frameless Registration for Chest SPECT and X-ray CT Image by Volume Matching

Tomohiko KiHArRA*, Yuko Tanaka**, Fujimi KiNosHiTA*** and Nobuharu Yur#**

*Medical Engineering Laboratory, Toshiba Corporation
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Image registration of functional (SPECT) and mor-
phological (X-ray CT/MRI) images has been studied
in order to improve the accuracy and the quality of the
image diagnosis.

This paper describes a new registration method for
chest SPECT and X-ray CT images. Presented method
is a frameless and automatic registration method
which calculates a transformation matrix between two
coordinate systems of image data by an optimization
method. This registration method uses similar physi-
cal characteristics of X-ray CT and transmission CT

image. The three-dimensional overlap of the body re-
gion is used for image matching.

Precision evaluation and visual image evaluation
were conducted. The result of the precision evaluation
with a phantom and clinical data suggested the clini-
cally acceptable robustness in registration procedure.
Visual evaluation of registered images confirmed the
usefulness of this method in clinical applications.

Key words: Image registration; Chest, X-ray CT,
SPECT, and Transmission CT.
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