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Detection of two-dimensional respiratory movement and its correction

on the scintillation camera images

Toru Matsumoto, Nobuo Fukuda, Eizo Yabumoto and Kenjiro Fukuhisa
National Institute of Radiological Sciences, Chiba

Research Code Nc: ¥ 705

Key Words:  Correction of respiratory movement, Image processing,
Scintillation camera image

In the previous report, image processing by the on-line computer had been described for correction
of image distortion due to the respiratory movement in the liver scintigrams obtained with a rectilinear
scanner. The difficulty in the use of scanner was lying in the fact that the respiratory movement should
be detected independently of the scanning mechanism.

The same principle was applied in the present work to the images obtained with a scintillation camera
and the on-line computer system. Serial image data sampling and calculation of the center of gravity
for each frame allowed the detection of two-dimensional respiratory movement and correction of respir-
atory movement by superimposition of the frames according to the each center of gravity, Experiments
with liver phantom and respiration simulator showed that the optiraum sampling interval was one-
fourth of the respiration cycle in conjunction with statistical Auctuation in calculation of the center of
gravity and precise decision of magnitude of respiratory movement. Results of the calculation well agreed
with the actual movement of the phantom. The superimposed images in phantom and patients also
well agreed with the static images without respiratory movement,

The serial calculations of center of gravity were applied to the vertically divided sub-images and
possibility of correction was suggested in such a case that the magnitude of movement was not even through-
out the organ. In the liver image, the horizontal movement failed to be differentiated from the statistical
fluctuation.

The correction was not only useful for increased detectability of small lesion but also essential for

computer image restoration as a pre-processing.
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Fig. 1 Principle of correction. Serial images are
superimposed according to each center of gravity.
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Fig. 2 Block flow of computer program.
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Fig. 3 Data acquisition system of NIRS on-line
computer.
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Fig. 4 One of the serial images in phantom ex-
periments: the amplitude is set to be 30 mm,
maximum is 2 counts, contour level is 0.3, 0.6
and 1.2 counts, sampling interval of a image is
0.5 seconds.
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Fig. 5 Result of calculation of the center of
gravity in phantom experiments. The phantom
is vertically moved in the cycle of 18 times/
minute. The amplitude is set to be 30, 20, 10
and 5mm, respectively.
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Fig‘_é (a) Accumulated image of patient.
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Fig. 7 Results of calculation of the respiratory
movement in deep breathing, non breathing and
normal breathing, respectively.
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Fig. 17 Restoration of the case in Fig. 11 (original image) after 9 points averaging by iterative

approximation, The 3rd image is shown.
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