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CBO5 Image Quality Control of Color Display
Systems in the Radiology Reading Room

Dept Radiology and Optical Sciences Center,
University of Arizona, Tucson, USA Hans Roehrig
Dept Radiology, University of Arizona, Tucson, USA
Jiahua Fan

EIZO Nanao Corp, Japan Takahiro Yoneda

This communication deals with Image Quality Evaluation of
color displays for medical imaging. Color displays are
increasingly used for medical imaging, replacing the traditional
monochromatic displays in radiology for multi-modality
applications, 3D representation applications, etc. Color
displays are also used increasingly because of increasing use
of telemedicine and telepathology. Use of color displays for
medical imaging requires consistent color presentation and
consistent grayscale presentation. Meeting consistent color
presentation and consistent grayscale presentation requires
measurements of luminance and chromaticity. In addition
similar to monochrome displays, color displays need to be
included in an Image Quality (IQ) Control program. Image
Quality parameters of color displays include Modulation
Transfer Function (MTF), signal-to-noise-ratio (SNR) per
display pixel and chromaticity coordinates. This exhibit
demonstrates “on site” how dynamic range, spatial resolution,
noise, signal-to-noise ratio and veiling glare of displays can
be determined using a portable color CMOS camera controlled
by a computer. The displays used are a medical grade 3M-
Pixel monochrome LCD and a medical grade 3M-Pixel color
LCD. The evaluation is done with a color camera called
Foveon. This Foveon sensor represents a new emerging
technology that utilizes three photodiodes strategically placed
at different depths in each pixel and depends upon the energy
penetration for different color photons in silicon. The three
diodes integrate simultaneously and then readout as three
RGB channels. This color camera essentially is an imaging
colorimeter. The preliminary results are encouraging: The MTF
follows the pixel size, the spatial noise is larger than that of
the monochrome displays because of the large fluctuations
of the pixel luminance and after the color calibration with the
CS 100 the color coordinates determined from the camera’s
luminance response are very close to those found from the
CS-100. As is well known, the ACR-NEMA Working Group
11 has developed a Display Function Standard to allow for
the standardization of image display devices and the AAPM
Task Group 18 has developed methods to permit
implementation of image Quality Assurance Programs as well
as Acceptance Procedures for mainly monochrome display
devices. At this time no standard exists for color displays.
This exhibit presents the beginnings of an image Quality
Assurance Program as well as an Acceptance Procedure
Program for color display devices similar like the AAPM Task
Group 18 procedures. As a result consistent operation of color
display systems in the PACS environment can be assured in
the future. Learning Objectives: 1. To understand operating
principles of monochrome and color LCDs. 2. To understand
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the display parameters which affect the image quality of
monochrome and color LCDs. 3. To understand the need for
display standardization. 4. To understand measures of image
quality. 5. To understand how advanced electronic imaging
devices such as C-MOS cameras can be used to evaluate
image quality of monochrome as well as color display systems.
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CBO7 Organic Recirculation of Information On
Network: Its Clinical Impact for Radiologists in
Comparative CT Interpretation

2R M ORE B REEC

AT A HIVYRAT LA E REEM, B8R 3
Purpose: To evaluate the clinical value of automatic
reproduction of the scan position and conditions in
comparative CT interpretation. Methods: Authors performed
a CT image interpretation experiment for 12 clinical cases
with previous CT study to be compared. Five radiologists read
both of the studies with and without ORION system. Results
and Consideration: The actual time needed to create a
diagnostic report for the present study was measured. The
mean time needed with ORION was 4.6 minutes, which was
significantly shorter than that of without ORION, 6.7 minutes.
As the ORION system enables automatic spatial co-
registration and automatic side-by-side display of the previous
study key image and the corresponding present study image,
readers did not need to search and align the key images by
themselves. Instead the ORION automatically offers the key-
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image based side-by-side comparison setting with the identical
actual image size, W/W and W/L automatically so that they
can concentrate to the interpretation from the very beginning.
Conclusion: Thus ORION should be a useful tool for
radiologists in clinical basis with increasing numbers of exams
and images.
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