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The effects of digital image processing for noise reduction on observer performance
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ABSTRACT

Purpose : This study was performed to examine the effects of image filter on observer performance by counting the
number of holes at each wedge step on a radiographic image.

Materials and Methods : An aluminum step wedge with 11 steps ranged in thickness from 1.5 mm to 16.5 mm in
1.5 mm increments was fabricated for this study. Each step had 10 notched holes with 1.0 mm diameter on the bot-
tom of the step wedge which were ranged in depths from 0.1 mm to 1.0 mm in 0.1 mm increments. Digital radiogra-
phic raw images of the aluminum step wedge were acquired by using CCD intraoral sensor. The images were pro-
cessed using several types of noise reduction filters and kernel sizes. Three observers counted the number of holes
which could be discriminated on each step. The data were analyzed by ANOVA.

Results : The number of holes at each step was decreased as the thickness of step was increased. The number of
holes at each step on the raw images was significantly higher than that on the processed images. The number of holes
was different according to the types and kernel sizes of the image filters.

Conclusion : The types and kernel sizes of image filters on observer performance were important, therefore, they
should be standardized for commercial digital imaging systems. (Korean J Oral Maxillofac Radiol 2010; 40 : 103-7)
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Fig. 1. Aluminum step wedge.

Fig. 2. An example of 12bit raw image which shows the strongest
negative correlation between step thickness and holes.
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Table 1. Specifications of monochrome TFT-LCD monitor
Diagonal size (inch) 208

Spatial resolution (pixels) 1,536 2,048
Maximum viewing angle (deg) =+ 85 (horizontal)
+ 85 (vertical)

Contrast ratio 600:1
Refresh rate (Hz) 30
Gray scale (bits) 8
Maximum brightness (cd/m?) 600
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Table 2. Total number of the visible holes as type of filter and ker-
nel size changes

Kernel size  Linear filter*'t  Median filter*T  Adaptive filter*

3x3 480 43.0 447
5x57 46.7 423 433
7x77 456 38.0 433
9x9t 443 36.7 443
ixnt 443 36.3 423

Original image withont image processing=350.0

*statistically significant compared with original image (p<0.05); 1 statisti-
cally significant among the kernel sizes (p<0.05); 7statistically significant
among the types of filters {(p<0.05)
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