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Summary

The aim of this study was to examine whether the visibility of the target signal and precision of the
drawing shape of the target signal on single-photon emission computed tomography (SPEC'T) images can
be evaluated using saliency detection in a simulation study. We created a rectangular phantom and filled it
with water containing *™Tc.  One cylindrical signal (for evaluation of signal visibility) and 12 rectangular
signals (for evaluation of precision of the drawing shape) were placed in the phantom as the cold signal. We
calculated the conventional indicator (contrast and background variations) and saliency from SPECT images.
Visual assessment was also performed, and we calculated the Spearman rank-order correlation coefficient
of the visual score and aforementioned indicators. Correlations between the visual score and background
variations and between the visual score and saliency were both approximately 0.75 in most cases. Excluding
factors affecting the calculation of saliency from SPECT images is important, and attenuation correction
could increase the saliency in the evaluation of signal visibility. We can evaluate the signal visibility and

precision of the drawing shape of signal by using saliency.
Key words: SPECT, Simulation study, Image quality evaluation, Saliency, Visual assessment
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Fig. 1 Rectangular phantom used in this study
(a) Diagram showing the structure of the rectangular phantom
(b) Geometry of the single-photon emission computed tomography heads
and the rectangular phantom simulated by GATE.
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Fig. 2 Single-photon emission computed tomography images obtained for the evaluation of signal visibility
Only one cold signal was placed as the target signal for the evaluation of signal visibility. Images (with or
without attenuation correction) were acquired for 36 seconds per rotation, and the obtained projection data
were summed. Images obtained without attenuation correction had uneven brightness (arrowheads).
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Fig. 3 Relationship of acquisition time with contrast, background noise, saliency,
and visual score obtained from the evaluation of signal visibility

Image quality was evaluated using four methods from the images obtained to evaluate

the signal visibility. The figure shows both with and without attenuation correction.
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Table 1 A ranking (slice A only) determined by evaluating image quality in terms of signal visibility

and precision of the drawing shape.
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Visual score 2
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Fig. 4 An example showing that divergence between saliency and the visual score was recognized
This figure shows three images extracted from the single-photon emission computed tomography image
acquired over 324 seconds. Since the signal could be seen in all three images, the visual evaluation score
was 2. When the three images were binarized so that the areas of the signals were equal, cold regions were
observed around the image of slice C. This cold region reduced the saliency value.
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Fig. 5 Single-photon emission computed tomography images obtained

for the evaluation of precision of drawing shape
Twelve signals were placed in the phantom. One of them was the target signal, which had a different 90°
orientation. The precision of the draw shape was evaluated from these images. Images (with or without

attenuation correction) were acquired for 36 seconds per rotation and the obtained projection data were

summed. Images obtained without attenuation correction had uneven brightness (arrowheads).

-7
1.2x107 - Saliency (AC+) )
| * Saliency (AC-) ]
-8
- 8.0x10™ q
o
c
Q2 L i
©
(]
4.0x10° |- * i 1
o.ofl P |

0 100 200 300 400 500 600
Acquisition time (s)

Saliency

20 e e e e s s e e e o
15 - B
I
Q
o
@
% 10 q
=1
2
s
05 b
O Visual score (AC+)
0.0 | ® Visual score (AC-)
S T S S SO R N

0 100 200 300 400 500 600
Acquisition time (s)

Visual score

Fig. 6 Relationship of acquisition time with saliency and visual score
obtained from the evaluation of precision of drawing shape.

The figure shows both with and without attenuation correction.
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