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Radiological Image Processings Using Multi-Modality Network System
Masaomi TAKIZAWA

Department of Radiology, Shinshu University School of Medicine

3-1-1, Asahi, Matsumoto 390, Japan

(Received October 9, infinal form November 12, 1993)

The Shinshu University Hospital and its affiliated hospitals in the Nagano prefecture
are located at a mountain area in the center of Japan, where the traffic and consequently
medical cooperation among them are hindered particularly in the winter season. Then we are
integrating the multi-modality network combined with an university microwave network
(SUNS) and the ISDN (Integrated Services Digital Network) to help the cooperation between
radiology department of the Shinshu University Hospital and its affiliated hospitals. We have
three types of radiological image communication systems in from our radiolgy department to
affiliated hospitals. 1. Teleconference using the SUNS audio visual system. 2. Tel-
eprocessing radiographic images using the SUNS 1.5Mbps digital line or phone lines. 3.
Teleradiology and conference using an university microwave network and a pair of mini
wireless trancievers. 4. Image transmission by 64kbit ISDN. 5. An evaluation imgae quality

for Medical Fax System studies by the ROC analysis.
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Development of an Automated-Detection Algorithm

for Clustered Microcalcifications on Mammograms

Tohru Kirito*, Hiroshi Funrta*, Tokiko Enpo**

Katsuhei HoriTa*** Choichiro Kipo***, and Takeo ISHIGAKI**

#*Department of Electronics and Computer Engineering, Faculty of Engineering, Gifu University
Gifu-shi 501-11, Japan
**Department of Radiology, Nagoya University School of Medicine
Nagoya-shi 466, Japan
***Department of Diagnostic Radiology, Aichi Cancer Center Hospital
Nagoya-shi 464, Japan
(Received October 9, 1993, in final form November 15, 1993)

The purpose of this study is to develop an automated-detection algorithm for clustered
microcalcifications on digital mammograms. The proposed system consists of the combina-
tions of relatively simple algorithms for faster processing. The processings, such as overall
background-trend correction in breast region, enhancement of high-frequency components, and
contraction-expansion processing, are included. In a study of 32 clinical mammograms

including 17 normal and 15 abnormal cases, our scheme achieves a 14/15(93.3%) true

Vol. 11 No 1 (1994) —7-



positive film classification (i.e. those containing clusters) with false positive clusters detected

in 2/17 (11.8%) films.

These results indicate that the automated method has the potential to

aid physicians in screening mammograms for clustered microcalcifications.
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Table 1 Cluster detection performance
on 32 mammograms. TP, FP
and FN denote the true positive,
false positive and false negative

detections(rates), respectively.

Number of Pilm classification Cluster detection
mammograms Correct  Incorrect ™ FP FN
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. B MIIR) 167%) 2004 6 44
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Calculation of Bremsstrahlung Spectrum considering
Electron Energy Distribution
—~Comparison of Bremsstrahlung spectra calculated by the semiempirical models and the method taking

into consideration electron distribution with the spectra
measured by Fewell et al.—

Kaname YAMANO, Nobuyuki NAKAMORI, Masayoshi YAMADA and Hitoshi KANAMORI
Department of Electronics and Information Science, Kyoto Institute of Technology,
Matsugasaki, Sakyo-ku, Kyoto 606
(Received June 5, 1993, in final form November 30, 1993)

In the semiempirical models for calculation of bremsstrahlung spectra, electron energy distribution
in a target was disregarded. We computed electron energy distribution using Monte Carlo method and
calculated bremsstrahlung spectra . We compared the results calculated by Birch-Marshall and Tucker
ef al. -models with the spectra measured by Fewell ef al. Spectra calculated by Birch-Marshall model
deviated from the experimental data as target angle decreased. The results calculated using Tucker et
al. model agreed with the experimental data for an x-ray tube with the target angle of 10°, but are in
disagreement for other x-ray tube. Our results can explain a dependence of the spectra on target angle
and are in good agreement with the experimental data for a variety of radiographic conditions in medical
use. Finally, we showed that taking electron energy distribution in a target into consideration was very
important for the calculation of accurate bremsstrahlung spectra.
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Fig. 1 Diagram showing the details of the geometry
for x-ray production.
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