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 Standardization of the Color in Medical Imaging

Proposal: Calibrating Displays Practically Using a Set of
Typical Medical Images with Their Diagnoses Decided in Advance
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Abstract: Although the differences in colors reproduced by various displays may cause erroneous medical
diagnoses, it will take still a more time to establish a comprehensive theory to standardize the color in
medical imaging. Then the Morphological Internet Survey Research Project Team proposed a
temporary solution, in which a set of typical medical images with their diagnoses authorized in
advance is used as a practical calibrator for common display equipment.
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1. Introduction
Telemedicine, electronic patient records, online

medical textbooks, remote education and so on just
began to be put to practical use. Then a large amount
of digitized images and displays used to observe
them are going to prevail among wide-ranging
scenes of medical practice, but they have not well
proved to be used for reliable medical diagnoses. So
far, some standards and guidelines have been
established for the usage of grayscale images, but we
have done little for color images yet.

2. Background
One of the forefront researches about the

diagnostic reliability of digitized color images has
promoted by the Morphological Internet Survey
Research Project Team. The Ministry of Science,
Education and Culture of Japan organized it in 1998,
and it consists of nine researchers from seven
Universities and 29 co-researchers from various
fields of laboratory medicine and clinical pathology
in Japan [1] (in detail, consult its home page at
http://square.umin.ac.jp/survey/).

The original purpose was proper application of
the internet to the control survey of the
morphological laboratory tests [1]. But since the
preliminary experiment revealed the urgent
necessity of standardization of the color
information of digitized images, how to calibrate
and how to verify the color of display equipment
have been its main subjects.

In this paper, the overview of present researches
and a proposed solution for them are presented.

3. Recent Progress of the Research [2]

1) To investigate the digitized images sent
through the internet are properly used for the
control survey of the morphological
laboratory tests instead of ordinary slidefilms,
the pictures of typical specimens from urinary
tests, hematology, microbiology,
immunology, physiology and pathology were
digitized and the diagnostic reliability were
evaluated using various display equipment
including a extra high resolution (QSXGA,
200 pixel per inch) LCD.

2) The qualities of most of digitized pictures are
almost the same as slidefilms, but some of
them required to be observed with the QSXGA
display to maintain proper qualities.

3) Besides, there are large variations in
reproduction of colors among the displays,
which may incidentally cause erroneous
diagnoses.

4) To overcome this problem, a new calibration
system based on a novel way of thinking has
been developed,

5) To discuss the same problem possibly arising
in other medical fields, the 1st Symposium of
the 'Color' of Digital Imaging in Medicine was
held on 8 th-9 th May, 1999 at Tokyo Medical
and Dental University, and understanding
about this problem and a consensus of the
orientation toward its solution were well
advanced (in detail, consult a home page at
http://square.umin.ac.jp/medicolor/).
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4. Overview of the Related Factors [3]

4.1 Precise Reproduction of the Color
At present, the reproduction of the color of CRT

displays and some LCD displays can be calibrated
with proper commercial equipment. But others such
as plasma displays, digital projectors and head
mount displays, which are possibly also used to
observe the medical images, cannot be yet.

As the range and the variety of colors synthesized
by the equipment are very different, it is impossible
to equalize the physical specification related to
colors among them. The device to adjust the colors
of digital images according to the characteristics of
each display so as to be sensed as equally by human
eyes as possible is called the color management
technology. It has been developed initially in the
DTP field and must be modified to satisfy the medical
requirements. The former should make each printed
image equal to the original one, and the latter should
make each displayed image equal to the standard
image acquired in the brain of experienced
physicians.

The human sensation of the color is affected by
lighting surrounding displays. To reproduce the
precise color under various lighting, the
multispectral color data as well as the lighting data
are collected simultaneously and used to calculate
colors to be displayed equally under another
lighting.

4.2 The Color and the Medical Diagnosis
Previous research reveals that the subjects which

should be detected in a medical image as well as its
physical characteristics greatly affect the required
degree of digitizing precision to keep the same
diagnosis as the original.

Empirically, pictures should be more precise than
movies, and grayscale images should be more
precise than color ones. In our experiment, a few
microscopic photographs of microbiology were not
diagnosed properly with some displays that can
reproduce less number of colors than others, though
they have the same resolution as others. And this
situation was greatly improved when QSXGA LCD
was used.

The influence of the color on the medical
diagnosis has been still unclear, but our experiment
has shown that the poor reproduction of color
information possibly interferes the proper
diagnoses, and that the resolution of displays is also
one of the most important factors for the diagnostic
reliability.

The process of visual recognition of the human

brain has been only fragmentary elucidated, and the
study of the relationship between the recognition
process and the medical diagnosis is still in a
hypothetical stage.

5. A Next Step to the Standardization
It will take still a more time to establish a

comprehensive theory to manage the color in
medical imaging. And it will be not practical that
every medical terminal should be equipped with
expensive displays exclusively for the medical use.
So some simple and inexpensive methods to
calibrate common displays should be urgently
provided.

The research team considered the differences in
reproduced colors among displays might be allowed
as far as they do not affect the medical diagnosis.
And a set of typical medical images with their
diagnoses decided by authorities in advance are
proposed to be used as a practical calibrator. Namely,
medical professionals can evaluate and adjust their
displays by comparing the diagnoses of the images
observed on their displays with authorized ones.

Some key technologies essential for this concept
are on the process of protecting patents, and
international research collaboration for realizing it
has just been organized. Now, any specialists or
researchers interested in the color of living beings
are invited to join it.
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