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Abstract

This Standard defines projected image system contrast ratio and its measurement. It applies to both
permanently installed systems and live events. It applies to front and rear projection. This Standard
defines four contrast ratios based on content viewing requirements. System contrast ratio refers to the
image as it is presented to viewers in a space with ambient light. Practical metrics to measure and
validate the defined contrast ratios are provided.
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Disclaimer

The application of this Standard is strictly voluntary. InfoComm International recommends its use but
does not assume responsibility for misinterpretation or misapplication. InfoComm International does not
assume liability for disputes resulting from the non-conformance to this Standard. Conformance does
not imply certification of a system. This American National Standard may be revised or withdrawn at any
time. The procedures of the American National Standards Institute require that action be taken
periodically to reaffirm, revise, or withdraw this standard.
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the U.S. Copyright Act of 1976, without prior written permission of the publisher. For permission,
address a request to the Director of Performance Standards, InfoComm International.
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Foreword

A projected image is often the centerpiece of an installed audiovisual system or a live event. Viewers
depend on a projected image to convey information in adequate detail and quality to achieve the content
viewing requirements relative to their stated purpose or application while avoiding eyestrain or fatigue.
Image contrast, a relative metric (expressed as a ratio), is one of the most important measurable criteria
when assessing projected image quality. Historically, definitions of image contrast and the way contrast
is measured have generated confusion. This Standard provides a clear definition of the projected
system contrast in practical applications. It complements subjective assessment with new objective
measurement techniques.

It is important to note that no singular contrast ratio will satisfy the wide range of projected image system
viewing requirements. Contrast ratio requirements vary, depending on intended purpose. As such, this
Standard defines four viewing categories based on their stated purpose and establishes the required
minimum contrast ratios for each viewing category.

The human visual system perceives light differently than a light meter measures it. The eye is a
sensitive instrument, working within a dynamic range of luminance greater than 1,000,000:1. The
magnitude of this dynamic range requires significant mediation by the human visual system. Light
meters are typically linear instruments while the human visual system’s responses to light are typically
logarithmic (a similar distinction occurs in the case of sound and hearing). These factors are considered
in this Standard.

The quality of a projected image is not determined by contrast alone, however. Image quality can be
assessed using other criteria such as luminance, color rendition, resolution, video motion rendition — and
even how glossy a screen is. Nevertheless, contrast remains the fundamental metric to determine image
quality because significant elements from other criteria are often implicit in, or connected to, contrast.
Acceptable contrast levels usually imply — although not guarantee — other performance metrics.

Neither contrast ratio nor this Standard determines the preferred white or black levels relative to the
luminance levels from surfaces adjacent to a projected image, which can influence eyestrain for users in
the given environment. Users of this Standard are urged to include such ergonomic factors within their
wider project considerations.

This Standard is not designed to be used for competitive positioning between manufacturers or
technologies. It is the system that is tested and evaluated, without reference to the component elements.

This Standard applies to both front and rear projection.

About InfoComm International

InfoComm International® is the leading nonprofit association serving the professional AV
communications industry worldwide. Founded in 1939, the association offers industry expertise and
market research serving press and others seeking information about the industry. Through activities that
include tradeshows, education, certification, government relations, outreach, and information services,
InfoComm promotes the industry and enhances members’ ability to conduct business successfully and
competently. InfoComm International is the ANSI Accredited Standards Developer (ASD) dedicated to
the dissemination of the knowledge of audiovisual systems performance parameters.
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About ANSI

The American National Standards Institute, Inc. (ANSI) is the national coordinator of voluntary standards
development and the clearinghouse in the United States for information on national and international
standards. An American National Standard implies a consensus of those substantially concerned with its
scope and provisions. Consensus is established when, in the judgment of the ANSI Board of Standards
Review, substantial agreement has been reached by directly and materially affected interests.
Substantial agreement means much more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered and that a concerted effort be made
toward their resolution. The use of an American National Standard is completely voluntary. Its existence
does not in any respect preclude anyone, whether he or she has approved the standard or not, from
manufacturing, marketing, purchasing, or using products, processes, or procedures not conforming to
the standard.

InNfoComm International Standards Development

InfoComm International maintains a Standards Steering Committee that provides oversight to the
standards development task groups responsible for specific standards. The Standards Steering
Committee is the consensus body that reports to the InfoComm International Board of Directors, whose
approval is required before standards may be submitted to ANSI.
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1. Scope, Purpose, and Application

Scope

This Standard addresses the image contrast ratio of display systems typically used in presentation
environments utilizing front and rear projection. Although these methodologies and procedures can be
applied to many display system types and applications, this Standard pertains to audiovisual presentation
systems including permanently installed systems and live events.

This Standard is limited to image contrast ratio measurements and does not include testing and
measurement of related display factors such as display luminance, image size, display resolution, or other
factors relating to the overall performance of the projected image. This Standard does not use any kind of
on/off or sequential tests, typically found in sales specifications and brochures. Measurement is of contrast
achievable on the same image at the same time using a 16-zone black-and-white intra-frame
(checkerboard) test pattern.

Purpose

The purpose of this Standard is to define acceptable minimum contrast ratios for projected images, relative
to their stated purpose or application. By defining the projected image system contrast ratio and providing
suitable measurement and reporting methodologies, metrics for system specification and verification can be
applied.

The contrast ratios defined in this document comprise a combined output of a “projected image system,”
defined within the Standard as a projector, projection screen, and the impact of ambient light. The term
“contrast” is further qualified as “projected image system contrast ratio” (PISCR) because the individual
performance factors of the projector and screen are only contributory factors to the delivered contrast ratio of
the installed system. It is also termed as “system” contrast ratio because the maximum contrast ratio a
projector and screen can deliver is ultimately affected and thus determined by ambient light.

In this context, contrast is defined as the absolute difference in luminance between the peak white and black
levels, where white and black luminance is displayed simultaneously. The definition and its measurement is
commonly referred to as “ANSI contrast ratio.” However, the original ANSI standards, retired in July of 2003,
ANSI/NAPM IT7.228-1997 Electronic Projection — Fixed Resolution Projectors and ANSI/PIMA IT7.227-1998
Electronic Projection — Variable Resolution Projectors, measured illuminance (i.e., measurement of direct
light from the projector). This Standard uses the 16-zone black-and-white checkerboard intra-frame test
pattern used in the aforementioned standards to measure luminance reflected from or transmitted through
the projection screen.

Application

This Standard is designed to facilitate informed decision-making for projector and screen selection, relative
to location and stated purpose. Requirements of this Standard apply to:

Planning and designing projected image system installations;

Setting minimum and optimum contrast ratios relative to stated purposes;

Testing and signing off completed projected image system installations; and

Assisting in determining possible remedial solutions where a system is out of conformance
with this Standard or otherwise inadequate for the stated purpose.

This Standard defines four viewing requirement categories. These categories define the required contrast
ratio relative to stated purpose or application.
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A viewer is defined as a person with normal/corrected vision, or normal visual acuity as defined in the
normative reference, The International Council of Ophthalmology, Visual Acuity Measurement Standard,
1984. Visual acuity is the capacity of the eye to see fine detail measured by determining the finest detail that
can be detected.

The four viewing requirement categories defined by this Standard are:

A. Passive Viewing

The viewer is able to recognize what the images are on a screen and can separate the text or the
main image from the background under typical lighting for the viewing environment. The content
does not require assimilation and retention of detail, but the general intent is understood. There is
passive engagement with the content (e.g., non-critical or informal viewing of video and data).

B. Basic Decision Making

The viewer can make basic decisions from the displayed image. The decisions are not dependent
on critical details within the image, but there is assimilation and retention of information. The viewer
is actively engaged with the content (e.g., information displays, presentations containing detailed
images, classrooms, boardrooms multi-purpose rooms, product illustrations).

C. Analytical Decision Making

The viewer can make critical decisions by the ability to analyze details within the displayed image.
The viewer is analytical and fully engaged with these details of the content (e.g., medical imaging,
architectural/engineering drawings, forensic evidence, photographic image inspection).

D. Full Motion Video

The viewer is able to discern key elements present in the full motion video, including detail provided
by the cinematographer or videographer necessary to support the story line and intent (e.g., home
theater, business screening room, broadcast post-production).

A more detailed discussion of each viewing requirement category and a summary chart can be found in
Appendix 3.

Exceptions

A. This Standard is limited to projected image contrast ratio measurements and does not include
related factors such as display luminance, image size, or display resolution.

B. This Standard does not apply to direct view luminous “flat panel” displays (e.g., LCD, plasma,
LED, OLED, CRT).

C. This Standard does not apply to reflective technology displays (e.g., “electronic paper” displays).

D. This Standard defines contrast ratio as a relative metric and measurement. It does not prescribe
actual white or black luminance levels of an image since those levels should be determined
relative to the ambient light level of the viewing environment. Users of this Standard should
address image luminance levels as part of the system design process.

E. This Standard does not use any kind of full-on/off or sequential tests (typically found in sales
specifications and brochures).

F. Systems for which the criteria and procedures outlined in this Standard may not apply include
specialized applications such as broadcast, military, entertainment and museum display. In
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