A Study on the Quantitative Evaluation of Medical Images by
Using the Technique of Image Processing

- Determination and Validation of Features -

Chae-Uk Song*
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Abstract

This paper presents the features for quantitative evaluation of medical images based on the technique of
image processing. In consideration of advice from medical doctor, I derive three features seemed to be strongly
correlated with the degree of disease’s advance. From comparison between each feature and evaluation value
by medical doctor, our research shows that three features can be a useful aids in quantitative evaluation of

lung’s disease on chest X-ray images.
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(a) An example of chest X-ray images in which each (b) Image 230x230 pixels size including ROI No.l

ROI is indicated by white frame(Each numeral is

the number of ROI)

of (a)

Fig. 1 A chest X-ray image and the image used in experiment
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(a) Boundaries of blood vessel shadows

(b) Regions of boundaries derived from(a)

Fig. 2 Region of boundary used in calculation of gradient
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Fig. 3 Region A in Fig. 1. Three white lines represent
a set of cross-sectional lines perpendicular to

the central line of the blood vessel
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Evaluation value by medical doctor

} represents mean and one standard deviation
of the measurements

(a) Before correction of discrepancies due to individuals
and the location of ROI
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Evaluation value by medical doctor

‘ represents the standard point of normal case
(b) After correction of discrepancies due to individuals
and the location of ROI

Fig. 4 Comparison between feature Fw and the evaluation value by medical doctor
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Fig. b Comparison between feature Fa and the evaluation value by medical doctor
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Fig. 6 Comparison between feature Fg and the

evaluation value by medical doctor

Table 1. Evaluation items and meanings of their
values. Medical doctor evaluates each

item by comparison with that of normal

case
Evaluation
value
1 2 3
Evaluation
item
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