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Why standardize image display?

The diagnostic imaging chain is as effective as its
weakest component!

Poor display quality can:
Reduce effectiveness of diagnostic or screening test

Cause inconsistent clinical decisions
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AAPM

AAPM: The American Association of Physicists in
Medicine, professional organization in the field of medical
physics, ie, physics in biology and medicine.

Mission: To advance the science, education and
professional practice of medical physics.

Goals: . . . To disseminate scientific and technical
information in the discipline, and to promote standards
for the practice of medical physics.

Board of Directors/Science Council/Imaging
Physics/Imaging Informatics SC/Work Group on Medical
Display/TG196 - Requirements and methods for color
displays in medicine.

Badano – Summit on Color in Medical Imaging, 4/2013 Imaging Physics Laboratory, DIAM/OSEL/CDRH/FDA 7/22
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AAPM’s WGMD

Purpose: The Working Group on Medical Displays
provides guidelines to clinicians, medical physicists,
developers, and engineers as to the use of display devices
for image viewing across a variety of disciplines and
specialties.

WGMD identifies display use and performance testing
methodologies that would benefit from increase
communication between industry and medical
professionals, and from tutorial and guideline documents.

Chair: A Badano.

Badano – Summit on Color in Medical Imaging, 4/2013 Imaging Physics Laboratory, DIAM/OSEL/CDRH/FDA 8/22
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AAPM’s TG196

Provide guidelines to clinicians, medical physicists,
developers, and engineers for proper implementation,
utilization, and performance testing of color displays for
medical use.

The specialties of interest include radiology, cardiology,
pathology, dermatology, and other medical disciplines that
use color images.

Co-Chairs: A Badano, E Samei, and H Roehrig.
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Previous and current work at AAPM - I

TG18: Assessment of display performance for medical
imaging systems. Guidelines and acceptance criteria for
acceptance testing and quality control of medical display
devices.

deckard.mc.duke.edu/∼samei/tg181
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Previous and current work at AAPM - II

Limitations of TG18

Widely used in radiology.

Grayscale-centered. Only “color” aspect: multi-head
consistency.

Already somewhat obsolete in terms of display
technology - needs revising.

TG196: Color displays

First task- gray tracking

Intercomparison of color meters

Report out by end of 2013

Other areas might include handhelds and 3D.
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Previous and current work at AAPM - III
gray tracking color coordinates, expressed in CIE chromaticity (u’,

v’) pairs, of a set of display pixel values
corresponding to equal driving levels for all subpixel
elements, spanning the entire range of luminance of a
calibrated display device. This is also referred to as
“white point” or “grayscale” tracking performance.

Distance plot for gray, red, green, and blue color patterns with respect to a common reference standard (“truth”).

1E. Samei et al., Med Phys 32, 1205–1225 (2005).
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IEC

The International Electrotechnical Commission prepares
and publishes international standards for electrical and
electronic technologies.

Over 10,000 experts from industry, government, test and
research labs, academia and consumers.

95 Technical Committees and 77 Subcommittees

SC62B Diagnostic imaging equipment (27 countries, 17
working groups) prepares publications for safety and
performance of medical diagnostic imaging equipment.
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IEC62B/MT51

MT51 Medical electrical equipment - Medical image
display systems - Part 1: Evaluation methods. 7
countries: US, BR, BE, JP, SE, CN, DE (2009).

Convenor: A Badano.

Limitations of IEC62563-1: Grayscale only.

Maintenance plan:

First amendment: gray tracking, following the work of
TG196 (2013)
Second amendment: color space or white point
coordinates, tbd (2014)
Second edition: major revision (2015)
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Intercomparison of color meters

Goal: What are the achievable levels of characterization
for ’grayscale tracking’ for reference and non-reference
instruments?

Process:

Gather performance data for reference and non-reference
sensors used in labs and field

One display sent to all participants

Every participant measures and reports to central lab

Central lab collects, anonymizes, and processes all
measurements

Results discussed and published as technical note in
Medical Physics

Badano – Summit on Color in Medical Imaging, 4/2013 Imaging Physics Laboratory, DIAM/OSEL/CDRH/FDA 15/22
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Participating Labs

Laboratories
JP1, JP2, JP3, BE, US1, US2, BR.

Instruments
i1, Spec, CAS140, CS100A, CS1000, CA310, CS2000, PR730,
Topcon SR3 . . .

Data showed per lab/meter combination.
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Sample results I
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Sample results II

Distance plot for gray, red, green, and blue color patterns with

respect to a common reference standard (“truth”).
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Other efforts in standards and guidelines

Display Metrology Committee of Video Electronics Standards
Association (VESA) for third version of “Flat Panel Display
Measurements Standard”2.

ICDM (International Committee for Display Metrology) is
charged with setting standards for display metrology.
Publishes the Information Display Measurements Standard,
with 140 display measurements (http://icdm-sid.org/).

Professional guidelines with general
recommendations/requirements for the practice.

2VESA, “Flat Panel Display Measurements Standard, Version 2.0”, technical report (VESA, 2003).
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What one step, if any, would you suggest we take

in order to improve the handling of color in medical

imaging systems within your area of expertise?

Coordination of efforts and recommendation/guidelines
across disciplines with more involvement from vendors.

Consistent approaches for multi-component analyses.
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Final remarks

More work is needed but requires more resources and
increased participation of stakeholders (homework
assignment).

Not to hinder innovation in devices, it’s the standard
approach/methodology that allows for different and novel
implementations.
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