ANSI/INFOCOMM 10:2013

Audiovisual Systems
Performance Verification

v
AN I Ants

#udie risual and Integrat
id

DoGLyae Legﬁ)épreirr'\?;cﬁ ub

ooooooooooo io tw tted without license from IHS

n or networking permi i i
Full document details: INFOCOMM 10 2013


http://www.avadocuments.com/doc/infocomm-10-2013
http://www.avadocuments.com/doc/infocomm-10-2013

ANSI/INFOCOMM 10:2013

ANSI/INFOCOMM 10:2013 P
Audiovisual Systems Performance Verification @

InfoComm International Standard
ICS 33.160

2013-12-20

11242 Waples Mill Road, Suite 200 +1.703.273.7200
Fairfax, VA 22030 1.800.659.7469

T ERNATIONAL www.infocomm.org +1.703.278.8082 eax

Abstract

This Standard provides a framework and supporting processes for determining elements of an
audiovisual system that need to be verified; the timing of that verification within the project delivery
cycle; a process for determining verification metrics, and reporting procedures. Consultants,
integrators, manufacturers, technology support staff, owners, third-party commissioning agents, and
architects who have verification processes in place can integrate those existing processes into the
framework this Standard provides, adding customized items to those already defined in the Standard.
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Foreword

This Standard provides a framework and supporting processes for determining elements of an
audiovisual system that need to be verified, the timing of that verification within the project delivery
cycle, a process for determining verification metrics, and reporting procedures.

As audiovisual systems have increased in complexity, the chances of misconfiguration, improper
installation, and failure to conform to project requirements increase. Managing expectations and
verifying conformance with stated project requirements of audiovisual (AV) systems is the major goal
of this Standard. While many organizations have internal processes and verification procedures, there
is an industry-wide need to utilize project documentation along with this Standard to identify elements
within an AV system that require measurement and verification. Use of this Standard supports a
comprehensive, systematic, and practical approach to verifying performance of AV systems.

This Standard requires that project documentation has been created for the project being verified.
Documentation will vary from project to project and the standard does not prescribe the nature and
extent of the project documentation. Conformance to the Standard is not possible without project
documentation.

This Standard assumes that a project owner’s operational specifications have been established in the
system/project documentation.

This Standard does not provide a “one size fits all” verification pathway, but a means to enable the
user of the Standard to develop a project-specific list of system performance verification items based
on performance requirements defined in the project’s documentation. Being able to assess the
performance of the audiovisual system based on what was defined in the project's documentation
should reduce dissatisfaction at the end of the project.

Using the Standard, consultants, integrators, manufacturers, technology support staff, owners, third-
party commissioning agents, and architects who have system performance verification processes in
place can integrate those existing processes into the framework this Standard provides, adding
customized items to those already defined in the Standard.

Benefits of using this Standard are not limited to but include:

Ability to streamline verification tests and reporting;

Providing a verifiable outcome;

Creating a common language between all parties;

Aligning outcome and performance expectations at an early stage in the project;

Creating reporting that completes the project documentation; and

Reducing project risk through early identification of problems, thereby reducing the
likelihood of remedial work.

This Standard should be used in conjunction with ANSI/INFOCOMM 2M-2010 Standard Guide for
Audiovisual Systems Design and Coordination Processes as well as other relevant performance
standards.

About InfoComm International

InfoComm International® is the leading non-profit 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 trade shows, 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.

InfoComm International Standards Development

InfoComm International maintains a Standards Steering Committee that provides oversight to the
standards development task groups responsible for specific standards. The Steering Committee
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
1.1 Scope

1.1.1  This Standard provides a comprehensive evaluation framework and associated processes
to verify functionality and performance of an audiovisual system in accordance with the
system’s project documentation. The Standard identifies the timing of verification; a list of
reference items to be considered, delineated by their function as related to the system; a
process for determining verification metrics; and reporting procedures.

1.1.2 This Standard identifies audiovisual system performance-evaluation requirements for the
following 13 functional categories:

Audio Performance

Video Performance

Audio/Video Performance

Cable Management, Termination, and Labeling
Control Performance

Electrical

Information Technology

Operations and Support

Physical Environment

Physical Installation

Serviceability

Wireless

System and Record Documentation

1.2 Purpose

1.2.1  The purpose of this Standard is to provide a framework for the verification and reporting of
the performance of an audiovisual system based on the requirements specified in the
system’s project documentation. The Standard defines 160 potential verification items; a
process for determining which items are germane to the project and a way to incorporate
additional items; a process for defining the evaluation metrics for verification; a process for
verifying the items; and a process for how and when to report those results.

1.3 Application

1.3.1  This Standard can be utilized by all parties involved in the audiovisual system installation
process including consultants, integrators, manufacturers, technology support staff,
owners, third-party commissioning agents, and architects to verify the performance of
audiovisual systems throughout the integration process.

1.3.2 Planning for the use of this Standard should begin with the project’s initiation. The
framework provided by this Standard should be integrated into the project's project
management and/or quality management processes. For organizations that have existing
project management and/or quality management programs, the framework provided by this
Standard can be integrated into existing processes. Conformance to the Standard shall
require that all requirements of the Standard are included; this Standard does not provide
for partial conformance.
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1.3.3 This Standard is aligned with ISO 21500:2012:Guidance on project management, where
the activities of this Standard take place within the Implementing, Controlling, and Closing
process groups. The Standard is aligned with ANSI/INFOCOMM 2M-2010, Standard
Guide for Audiovisual Design and Coordination Processes, where the activities of the
Standard take place within the construction phase. For projects where it is known that this
Standard is being implemented at project initiation, it is recommended that users of this
Standard begin planning for conformance to the Standard at that time.

Figure 1 — lllustration of Implementation Phases

1.3.4 This Standard can be applied to any size (scope and/or value) audiovisual system as long
as its project documentation clearly cites (and completes) a project-specific verification list
during initiation and then subsequently documents verification through the project phases.

1.4 Exceptions

1.4.1  Specific measurement metrics
This Standard does not provide measurement metrics for any defined reference
verification items in Section 9. Metrics (beyond pass/fail) should be determined by
following the process in section 6.2 of this Standard.

1.4.2 Measurement methodology
This Standard does not prescribe any specific methodology for achieving the required
metrics. Comparable measurement techniques and methods exist in many cases, and the
user of this Standard shall choose a method by using the metrics selection process
hierarchy as defined in Section 7 of this Standard once a project-specific reference
verification item is identified.

1.4.3 This Standard does not include prescription for corrective action.
1.4.4 In addition, this document is not designed as a technical training manual or roadmap for

specific actions. It is expected that all parties using this Standard have or will obtain the
necessary training and experience through other means.
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2 Referenced Publications

2.1 Normative References

2.1.1  There are no normative references for this Standard.
2.2 Informative References

2.2.1  The following publications contain information that supports the design and application of
this Standard, but are not required provisions of the Standard:

American National Standards Institute. 2005. ANSI E1.8-2005 Entertainment Technology —
Loudspeaker Enclosures Intended for Overhead Suspension — Classification, Manufacture
and Structural Testing. New York, NY: American National Standards Institute.

Churcher, David. 2012. BSRIA Design Framework for Building Services. 3" ed. Berkshire,
UK: The Building Services Research and Information Association.

InfoComm International®. 2009. ANSI/INFOCOMM 1M-2009 Audio Coverage Uniformity in
Enclosed Listener Areas. Fairfax, VA: InfoComm International®.

InfoComm International®. 2010. ANSI/INFOCOMM 2M-2010 Standard Guide for
Audiovisual Design and Coordination Processes. Fairfax, VA: InfoComm International®.

InfoComm International®. 2011. ANSI/INFOCOMM 3M-2011 Projected Image System
Contrast Ratio. Fairfax, VA: InfoComm International®.

InfoComm International®. 2012. ANSI/INFOCOMM 4:2012 Audiovisual Systems Energy
Management. Fairfax, VA: InfoComm International®.

InfoComm International®. 2009. AV Installation Handbook. 2™ ed. Fairfax, VA: InfoComm
International®.

InfoComm International®. 2012. AV Implementation Handbook. Fairfax, VA: InfoComm
International®.

International Organization for Standardization. 2012. ISO 21500:2012 Guidance on project
management. Geneva, Switzerland: International Organization for Standardization.

Royal Institute of British Architects. 2007. RIBA Outline Plan of Work. London, UK: RIBA
Publishing.

Schluter, Bob. 2002-2010. Controlling the Temperature Inside Equipment Racks. Fairfield,
NJ: Middle Atlantic Products.
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3 Definitions

As used in this document, “shall” and “must” denote mandatory provisions of the Standard.
“Should” denotes a provision that is recommended, but not mandatory.

For the purposes of this Standard, the following definitions and abbreviations apply:

3.1 Abbreviations

AHJ Authority Having Jurisdiction

AV Audiovisual

DSP Digital Signal Processing

EDID Extended Display Identification Data

HDCP High-bandwidth Digital Content Protection

ID Identification (alternative: remove abbreviation in body text)
IP Internet Protocol

IEEE Institute of Electrical and Electronics Engineers
IEEE 802 Wired and Wireless Ethernet Standards Suite
IT Information Technology

OEM Original Equipment Manufacturer

PDF Adobe™ Portable Document Format

QoS Quality of Service

PoE Power over Ethernet

SPL Sound Pressure Level

SSID Service Set Identification

TX Transmit

UPS Uninterruptable Power Supply

3.2 Definitions

Battery Management Plan: Documented plan for how batteries for battery powered
devices will be recharged or replaced.

Divisible Space: A single program space which can be divided into multiple program
spaces through the use of movable walls.

Endpoint: A source (e.g., computer, microphone, camera) or receiver (e.g., projector,
display, recorder) device at a terminal point in the signal flow of an audiovisual system.

Invasive: References a test procedure type, which requires special configuration of the
systems and their configuration to enable the test to be completed outside of normal
operating procedures.

Metric: A criterion or set of criteria stated in quantifiable terms.
Midpoint: A device within an audiovisual system (e.g., matrix switch, distribution amplifier,
DSP, signal converter) through which an audiovisual signal from a source is routed to a

receiver.

Non-invasive: References a test procedure, which can be applied without any changes to
the systems and/or configuration and is unlikely to affect another part of the system.

Owner: A person or organization contracting the completion of the audiovisual system.
Project Documentation: A group of documents specific to the project being verified that

define scope, resources, and schedule. These documents contain all governance,
contractual, process, and technical information related to the project being verified.

© 2013 by InfoComm International® Page 10 Documents
Document Sharing Hub
Copyright Audiovisual and Integrated Experience Association
Provided by IHS Markit under license with INFOCOMM Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: INFOCOMM 10 2013


http://www.avadocuments.com/doc/infocomm-10-2013
http://www.avadocuments.com/doc/infocomm-10-2013

ANSI/INFOCOMM 10:2013
2013-12-20

Record Documentation: Documentation that provides a record of the audiovisual system
installation details at the completion of the project. This may include system schematics,
equipment schedules, location drawings, etc. Record documentation is usually passed to
the owner on completion to enable the system to be maintained.

Regulatory Authority: The municipal, local, county, state, national, or international
authority that has governance over the geographic location in which the system is being
installed. May also be defined as Authority Having Jurisdiction (AHJ).

System Verifier: The person using this Standard to verify an audiovisual system’s
performance.

User-facing Controls: Controls (e.g., knobs, buttons, switches) that are readily accessible
by the user of the AV system that are not part of the defined user interface of the system.

Verifier — see System Verifier

4  Verification Framework
4.1 Overview

411 This Standard provides a customizable methodology that yields project-specific
performance verification reporting for an audiovisual system. While there is an overarching
methodology for the framework, there is no “one size fits all” approach when it comes to
system performance verification. This framework is intended to be used with existing
project and quality management processes implemented by the organization. Additionally,
existing organizational verification processes can be adapted to be in conformance with
the Standard.

Verification ltem Verification Metrics Performance Verification

Selection Process Selection Process
Group Group

Verification Process Reporting Process
Group Group

Figure 2 — Framework Process Groups

4.2 Implementation

4.2.1 Implementation of the Standard requires that project documentation shall exist. If project
documentation does not exist, then it shall be created prior to the application of this
framework.

4.2.2 ANSI/INFOCOMM 2M-2010, Standard Guide for Audiovisual System Design and
Coordination Processes, provides descriptions for audiovisual system project
documentation and can be used as a guideline for creating project-specific documentation.

4.2.3 This Standard and ANSI/INFOCOMM 2M-2010 are complementary and not mutually

exclusive.
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4.24 Users of this Standard shall create a project-specific verification report at verification
phases utilizing the processes outlined in this Standard. Workflow for the application of the
Standard can be subdivided into four sequential process groups:

4.2.4.1 Verification Item Selection Process Group
The first group defines the process for selection of verification items that
are germane to the system. Selection is based on the performance
requirements as defined in the project documentation. All reference
verification items included in the reference verification list in this Standard
may not be applicable to project-specific performance requirements.
Additionally, the Standard provides for the ability to include project-specific
verification items not defined in this Standard but defined by performance
requirements in the project documentation.

4.2.4.2 Verification Metrics Selection Process Group
The second group defines the process for selection of project-specific
verification metrics for each item selected as defined in 4.2.4.1. The
specific verification metric shall be based on the stated requirements in
the project documentation and determined using relevant sources
identified by the process outlined in this section.

4.2.4.3 Performance Verification Process Group
The third group defines the process for completing the performance
verification for the project. Performance verification shall occur multiple
times throughout the project. During this process, testing of performance
and conformance with metrics as defined in 4.2.4.2 will occur.

4.2.4.4 Verification Reporting Process Group
The fourth group defines the process for issuance of a verification report
based on the outcome of the system’s performance. Reports shall be
issued multiple times during the project to provide the most up to date
verification information as the project progresses. The verifier shall be
required to acknowledge conformance to the Standard with each report
issued.

5 Verification Item Selection Process Group

5.1 Overview
This process, as noted in 4.2.4.1, defines the means that will be utilized to determine
which reference verification items will be included within the project-specific verification.
The items selected serve as the basis for establishing metrics (4.2.4.2) and verifying the
system’s performance.

Verification Item Verification Metrics Performance e :
Verification Reporting

Process Group

Selection Process Selection Process Verification Process
Group Group Group
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Figure 3 — Verification Item Selection Process in the Systems Performance Verification Process
Flow

5.2 Implementation

5.2.1  The system verifier shall be responsible for conducting this process in consultation with all
applicable stakeholders for the project.

5.2.2 Verification items shall be selected based on the information and requirements defined in
the project documentation.

5.2.3 In all cases, items mandated by regulatory requirements shall be included.

5.2.4 The Standard provides a reference list of 160 potential verification items. Verification items
are organized by both functional categories and verification phases. The functional
categories group verification items by system function. The verification phases identify at
what point in a project verification should take place. Certain items identified as reference
verification items require verification during multiple verification phases.

5.2.5 The reference verification items provided shall not be regarded as an exhaustive list when
a project’s documentation outlines the need for additional specific requirements or an
organization’s processes require additional items. Provisions are made to include these
additional verification items in the project-specific verification process and reporting.

5.2.6 To determine which verification items are required:

1) Review regulatory requirements relating to the audiovisual system (e.g.,
requirements for the system to respond to an emergency condition), identify
applicable reference verification list items, and include these items on the project-
specific verification item list.

2) Review project documentation to determine specific performance requirements,
identify applicable reference verification list items, and include these items on the
project-specific verification item list.

3) Review manufacturer-provided information for equipment on the project, identify
applicable reference verification list items, and include these items on the project-
specific verification item list.

4) Review remaining reference verification list items, identify all additional applicable
verification list items which were not included in the project documentation but are
necessary to ensure the system performs as specified and include these items on
the project-specific verification item list.

5) Identify any specific client-/owner-required tests not already covered and include
these items on the project-specific verification item list.

5.2.7 The above process shall be applied for each system on the project.

5.2.8 A separate verification list shall be completed for each system.

5.2.9 All reference verification items in the Standard shall be included in verification reports.
Items identified as not applicable (N/A) shall be listed either in sequence or as a list at the
end of the verification report.

5.3 Reference Verification ltems

5.3.1 Overview

This Standard defines 160 reference verification items that exist within 13 functional
categories, four verification phases, and two milestones. Although each reference
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verification item exists within only one functional category, some items are included in
multiple verification phases. A comprehensive reference verification list has been provided;
however, specific projects may include systems, technology, or functional requirements
that require additional verification items. Users of the Standard may add customized
verification items to the items identified during the Verification Item Selection Process (see
4.2.4.1) and include additional tests that exceed items required in each functional
category. A complete list of reference verification items identified by functional category
and verification phase is found in Section 11.

5.3.2 Implementation

5.3.2.1 For consistency, users of this Standard shall maintain the exact numbering scheme for
verification items as defined in this Standard.

5.3.2.2 For applications that require project-specific verification items, those items shall be
numbered as PROJ-XXX where XXX is the incremental number of each additional project-
specific item, numerically starting with 100 (i.e., PROJ-100).

54 Functional Categories
The functional categories are defined as follows:

5.4.1 Audio System Performance
Verification items within this category verify the audio system’s performance, stability, and
conformance to requirements provided within project documentation. Project-specific
verification items that address capture, transformation, or reproduction of program audio or
voice; audio signal management; acoustic environment; and loudspeaker operations shall
be listed in this section.

5.4.2 Video System Performance
Verification items within this category verify the video system’s performance, stability, and
conformance to requirements provided within project documentation. Project-specific
verification items that address capture, transformation, or reproduction of video; video
signal management; and camera operations shall be listed in this section.

5.4.3 Audio/Video System Performance
Verification items within this category verify linked audio and video system elements that
cannot be separated due to their functional requirements. These items verify performance,
stability, and conformance to requirements provided within project documentation. Project-
specific verification items that address linked audio and video system elements shall be
listed in this section.

5.4.4 Cable Management, Termination, and Labeling
Verification items within this category verify the workmanship for installation and
management of all systems’ cabling, labels, and connections conformance to requirements
provided within project documentation. Project-specific verification items that address site
cabling, rack cabling, furniture cabling, and loose cables shall be listed in this section.

In this context, “cable” refers to all cabling including fiber and copper (e.g., twisted pair,
multicore, coaxial).

5.4.5 Control System Performance
Verification items within this category verify the control system’s performance, usability,
stability, and conformance to requirements provided within project documentation. Project-
specific verification items that address system communications, interface and control
devices, mobile device integration, external system integration (e.g., life safety, security,
environmental), automated system functions, and user interface operations shall be listed
in this section.
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546 System and Record Documentation
Verification items within this category verify that the system’s project-specific record
documentation has been completed. Any documentation should be delivered in electronic
format wherever possible and practical. Project-specific verification items that address
drawings and specifications, test reports, manuals, and acceptance reports shall be listed
in this section.

5.4.7 Electrical
Verification items within this category verify the system’s interaction with mains voltage
distribution and DC power distribution within the system are in conformance with the
regulatory authority and project documentation. Project-specific verification items that
address power distribution, monitoring, and sequencing shall be listed in this section.

This category specifically excludes testing of the building’s fixed electrical installation,
which is deemed the responsibility of others as defined in the project documentation or by
regulatory authority.

5.4.8 Information Technology
Verification items within this category verify the Information Technology elements of the
system perform, provide stability, and conform to requirements provided within project
documentation. Project-specific verification items that address network integration and
performance, IT systems integration, IT security, unified communications, and software
licensing shall be listed in this section.

This category specifically excludes testing of the owner’s information technology systems
unless specified in the project documentation.

5.4.9 Operations and Support
Verification items within this category verify that operational planning and handover of
elements of the system have been conducted and conform to requirements provided within
project documentation. Project-specific verification items that support planning for
operations or address handover elements shall be listed in this section.

5.4.10 Physical Environment
Verification items within this category verify that built elements that interact with a system
perform and conform to requirements provided within project documentation. Project-
specific verification items that address structural reinforcement, lighting, enclosures,
finishes, and other built elements shall be listed in this section.

5.4.11 Physical Installation
Verification items within this category verify that the workmanship for installation of all the
equipment within the system except cabling conforms to requirements provided within
project documentation. Project-specific verification items that address containment,
installation, security, and equipment cleanliness shall be listed in this section.

5.4.12 Serviceability
Verification items within this category verify that the system is serviceable in conformance
with the requirements provided within project documentation. Project-specific verification
items that address system accessibility, access panels, and rack clearance shall be listed
in this section.

5.4.13 Wireless
Verification items within this category verify that all aspects of wireless audio, video, and
control systems perform and conform to the requirements provided within project
documentation. Project-specific verification items that address radio frequency, infrared,
Bluetooth®, Digital Enhanced Cordless Telephony (DECT), and proprietary wireless
systems shall be listed in this section.
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