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Fig. 1 Principle of the rotating slit imaging. The

‘“‘shadow image’’ is formed by accumulating
a number of shadows of the slit onto the
object plane from yoints of detection.
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Fig. 2 Shadow image of a point
source. The image is formed
by a number of segments
having length L which cross
at the point.
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Relative response of the correction function, A(o ;r),

for the rotating slit imaging. The corrected image
has a Gaussian point spread function. ¢ is the
standard deviation of the Gaussian function. The
curves are normalized to unity at #=0.
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Fig. 4 Unprocessed images of a Picker thyroid
(A) (C) phantom filled with *mTc.

(A) 2mm¢ pinhole, total counts: 5,000
(B) 3mm¢ pinhole, total counts: 11, 000
(C) Shadow image of 2x10 mn slit, total
counts . 32, 000
(D) Shadow image of 2x15mm slit, total
counts . 52, 800
The counting time was the same for all the
images.
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Fig. 5 Comparison of the processed images for poor counting statistics with the Picker thyroid phantom.
“FWHM” indicates overall resolution including the intrinsic camera resolution and the finite
pinhole diameter or the slit width.

(A) 3mm¢ pinhole, 11,000 counts (B) 2mm¢ pinhole, 5,000 counts
(C) 2x10mm slit, 32,000 counts (D) 2x15mm slit, 52,800 counts
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Fig. 6 Comparison of the processed images for good counting statistics with the Picker thyroid phantom.
The conditions of the measurements and the data processing were the same as those in Fig.5
except the counting time was increased by a factor of four.

(A) 3m¢ pinhole, 44,000 counts
(C) 2x10mmslit, 128,000 counts

(B) 2mm¢ pinhole, 20, 000 counts
(D) 2x15mm slit, 211,200 counts
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Fig. 7 Comparison of the processed images with a patieat thyroid with a nodular goiter. The conditions
of the measurements and the data processing were the same as those in Fig. 5 except the counting

time was 128 seconds for each image.

(A) 3mm¢ pinhole (B) 2mm¢ pinhole

(C) 2x15mm slit
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Summary

Coded Aperture Imaging Using a Rotating Slit

Eiichi TANAKA, Takeshi IINUMA, Toru MATSUMOTO
National Institute of Radiological Sciences, Chiba
Noboru ARIMIZU
Department of Radiology, Chiba University School of Medicine, Chiba

the coded

aperture imaging using a rotating slit is invest-

Following the previous work,

igated. In this method, the conventional pin-
hole is replaced by a slit aperture which is
rotated continuously or stepwise around the
center of the aperture. The decoding process
is as follows: (1) images for various slit di-
rections are accumulated separately in a digital
computer ; (2) each of the images is spread
(or smoothed) in the respective slit direction
over a distance equal to the projected length of
the slit on to the object plane ; (3) these images
for all the directions are superimposed; and

(4) the obtained image is processed by a
correction function so as to yield a Gaussian
point spread function.

A theoretical analysis for signal to noise
ratio for an extended source shows that the
gain in the figure of merit as compared to the
equivalent pinhole is equal to 1.11y/(2. 350)/W,
where 2.350 is the resolution distance, W the

slit width or the pinhole diameter scaled at
the object plane, and the slit length is assumed
to be sufficiently long.

Images of the Picker thyroid phantom and
of a patient thyroid were obtained with " Tc
using an Anger camera equipped with apertures
of rotating slits and pinholes. The rotating
slits employed are 2x 10 mm, and 2x 15mm, while
the pinholes are 2 m¢ and 3mn¢.All images were
processed to yield various resolutions and interc-
ompared. The results show that the rotating slit
gives the similar signal to noise ratio when the
images are processed rather sharply and is a
little better when processed broadly, as compar-
ed with the 2 mmg pinhole.

that the noise characteristics of the rotating

It is also shown

slits are apparently different from those of the
pinholes, but a further study on the effect of
noise characteristics on the human recognition
is needed before making a firm conclusion on

the usefulness of the rotating slit.
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