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Quantitative Image Feature Analysis of Echographic
Textures Using the Normalized First Moment of the
Power Spectra : Comparison of
Normal Thyroid with Chronic Thyroiditis

Chietsugu Katoh", Kunihiro Nakada", Riwa Kishimoto?,
Hajime Ogawa?, Kazuo Itoh” and Masayori Furudate'

In order to evaluate the coarseness of echographic textures
objectively, ultrasonic B-mode data from the thyroid glands
in 10 normal subjects and 10 patients with chronic thyroiditis
were digitized. The normalized first moment of the power
spectra in the digitized matrix data that were obtained was
calculated by computer processing of a Fourier
transformation algorithm. On phantom study, when the
location of the region to be analyzed or the gray scale level
of the images was changed, the normalized first moment of
the power spectra in the low frequency region of less than
1.0 cycle/mm varied significantly, and noise components in
the high frequency region of more than 2.5 cycles/mm
exceeded the signal components. Thus we attempted to
calculate the normalized first moment of the power spectra
from 1.0 to 2.5 cycles/mm in human thyroid glands. The
values of the normalized first moment of the power spectra
in the thyroid glands with normal (n=20) and chronic
thyroiditis (n=20) were 0.989+0.036 and 1.065 +0.063,
respectively. These values were significantly different
between the two groups (p<0.01). It is concluded that the
normalized first moment of the power spectra calculated
within the limited frequency is useful in characterizing the
echographic texture of chronic thyroiditis.
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Fig.1

(A)2-dimensional profile for an ultrasonic thyroid image whose edges were smoothed in a selected ROL.
(B)2-dimensional power spectra for the ROI data represented in Fig.1(A).
(C)Normalized power spectra for the ROI data represented in Fig.1 (A).
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Fig.2 Locations of the ROls in a phantom image

(A)In the center of the image and 15 mm side from the cen-
ter

(B)5 mm and 20 mm in depth from the surface of the phan-
tom

(C)Same locations of the ROIs were set on the phantom im-
ages where mean pixel values 5 mm in depth were 70 and
40.
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Fig.3 Normalized power spectra for an object data. The spectra has an
almost constant value in the high frequency region. The cut off frequency
is determined from the value to be 2.5 cycles/mm.
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m (f)
e———» center 0.6 \;:m e——e mean pixel value 70
o----o side (15mm) \ ©----0 mean pixel value 40
*NS 0.4r *NS
#p<0.01 ##p<0.05
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-—ﬁ%, Fig.4 Serial distribution of the component of the norrnalized first
* moment of the power spectra m(f). Each point represents the mean
L * * * * . .
88080 gh o +1s.d. of tewnty-four ROI's data in the phantom images.
(A)m(f)in the ROI's data located on the center of the image and 15
0.0 ——— ofs 1’.0 1'5 2"0 . 2t5 mm side from the center

(B)m(f)in the ROI's data located on the 5 mm and 20 mm in depth
(C)m(f)in the ROI's data set on the same locations in the phantom
images where mean pixel values 5 mm in depth were 70 and 40
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Fig.6 Case examples of the ultrasonic images of normal thyroid and chronic thyroiditis.
The values of the normalized first moment of the power spectra which were summed
within the whole frequency (First moment 0)and summed within the frequency from
1.0 to 2.5 cycles/mm (First moment 1)were representad respectively.

Fig.5 Serial distribution of the component of the normalized first moment of the
power spectra m(f). Each point represents the meand-1s.d. of twenty ROI's data in
normal thyroid or chronic thyroiditis.
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