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- Abstract -

Analysis of Image Factors of X-ray Films:Study for the Intelligent
Replenishment System of Automatic Film Processor

Sung Tae Park M,D., Chong Hyun Yoon M.D., Kwang Bo Park M.D., Yong-Ho Auh M.D.,
Hyoung Jin Lee M.T., Kyung Hwan In M.T., Keon Chung Kim M.T.
Department of Diagnostic Radiology, Asan Medical Center University of Ulsan College of Medicine

We analyzed image factors to determine the characteristic factors that need for intelligent replenishment
system of the auto film processor. We processed the serial 300 sheets of radiographic films of chest phantom
without replenishment of developing and fixation replenisher. We took the digital data by using film digitizer

which scaned the films and automatically summed up the pixel

values of the films. We analyzed

characteristic curves, average gradients and relative speeds of individual film using densitometer and step
densitometry. We also evaluated the pH of developer, fixer, and washer fluid with digital pH meter. Fixer
residual rate and washing effect were measured by densitometer using the reagent methods. There was no
significant reduction of the digital density numbers of the serial films without replenishment of developer and

fixer. The average gradients were gradually decreased by 0.02 and relative speeds were also gradually
decreased by 6.96% relative to initial standard step-densitometric measurement. The pHs of developer and
fixer were reflected the inactivation of each fluid. The fixer residual rates and washing effects after
processing each 25 sheets of films were in the normal range. We suggest that the digital data are not reliable
due to limitation of the hardware and software of the film digitizer. We conclude that average gradient and
relative speed which mean the film's contrast and sensitivity respectively are reliable factors for determining
the need for the replenishment of the auto film processor. We need more study of simpler equations and

programming for more intelligent replenishment system of the auto film processor.
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{a) Reference (b) 100™

(c) 200" (d) 300"

Fig. 1. Scanogram of the radiography of chest phan-
tom by using film digitizer.

The summation of digital data of each film density contains
irregularly scanned film margins, name tags and letters on the

films
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Fig. 2. Characteristic curves of the standard film (A)
and the 300th film (B)
(1) log Relative Exposure 0.30, (2) log Relative Exposure 0.15
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Average gradient

Relative speed

Reference
25 Sheet
50 Sheet
75 Sheet
100 Sheet
125 Sheet
150 Sheet
175 Sheet

200 Sheet

225 Sheet

250 Sheet

275 Sheet

300 Sheet

1.94
1.94
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.92
1.9

100
99.13
98.26
99.13
97.39
97.39
99.13
98.26
97.39
97.39
95.65
96.52
93.04
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Fig. 3-A. Changes of average gradient.
Average gradient=-0.00007 N+1.937(N=serial film number),

R=0.737
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Fig. 3-B. Changes of relative speed.

100 125 150 175 200 225 250 275 300
Serial Film Number

Relative Speed=-0.0513 N+99.8853(N =serial film number),

R =0.820
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0.820(Fig. 3-B)
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