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The ESTA Technical Standards Program

The ESTA Technical Standards Program was created to serve the ESTA membership and the 
entertainment industry in technical standards related matters. The goal of the Program is to take a leading 
role regarding technology within the entertainment industry by creating standards, monitoring standards 
issues around the world on behalf of our members, and improving communications and safety within the 
industry. ESTA works closely with the technical standards efforts of other organizations within our 
industry, including USITT and VPLT, as well as representing the interests of ESTA members to ANSI, UL, 
and the NFPA. The Technical Standards Program is accredited by the American National Standards 
Institute.

The Technical Standards Council (TSC) was established by ESTA’s Board of Directors to oversee and 
coordinate the Technical Standards Program. Made up of individuals experienced in standards-making 
work from throughout our industry, the Committee approves all projects undertaken and assigns them to 
the appropriate working group. The Technical Standards Council employs a Technical Standards Manager 
to coordinate the work of the Committee and its working groups as well as maintain a “Standards Watch” 
on behalf of members. Working groups include: Camera Cranes, Control Protocols, Electrical Power, 
Event Safety, Floors, Fog and Smoke, Followspot Position, Photometrics, Rigging, and Stage Machinery.

ESTA encourages active participation in the Technical Standards Program. There are several ways to 
become involved. If you would like to become a member of an existing working group, you must complete 
an application which is available from the ESTA office. Your application is subject to approval by the 
working group and you will be required to actively participate in the work of the group. This includes 
responding to letter ballots and attending meetings Membership in ESTA is not a requirement, but there is 
a $100 a year participation fee for TSP membership. This is a flat rate, regardless of voting status or the number of 
working groups in which a person is a participant. You also can become involved by requesting that the TSC 
develop a standard in an area of concern to you.

The Control Protocols Working Group, which authored this standard, consists of a cross section of 
entertainment industry professionals representing a diversity of interests. ESTA is committed to 
developing consensus-based standards in an open setting. Future Control Protocols Working Group 
projects will include updating this publication as changes in technology and experience warrant, as well as 
developing new standards for the benefit of the entertainment industry.
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1 Introduction

1.1 Scope

This standard describes a mechanism to transfer DMX512-A [DMX] packets over an IP network using a 
subset of the ACN protocol suite. It covers data format, data protocol, data addressing, and network 
management. It also outlines a synchronization method to help ensure that multiple receivers can process 
this data concurrently when supervised by the same source. Sources transporting either data or 
synchronization packets must also advertise, via the Universe Discovery mechanism, what universes they 
are actively transmitting on.

1.2 Overview and Architecture

This standard can be used to transfer DMX512-A [DMX] packets of all START Codes via an ANSI E1.17 
[ACN] supported network. It also defines a method by which this [DMX] data may be synchronized across 
multiple receivers. A simple packet wrapper approach is used whereby the data is encapsulated in a 
wrapper following the ACN packet structure. For the use of this standard, the ACN wrapper is carried in 
UDP [UDP] packets. 

The wrapper is structured such that it is both compatible and meaningful to the ANSI E1.17 [ACN] 
standard. Readers are referred to the ANSI E1.17 [ACN] standard, particularly the “ACN Architecture” and 
“Device Management Protocol” documents for more information. The “Root Layer Protocol” used in this 
standard is described in the “ACN Architecture” document.

This standard uses multicast addressing to provide a mechanism to partition traffic for distinct universes of 
DMX512-A [DMX] and synchronization data. Direct unicast of DMX512-A [DMX] data is also supported.

1.3 Appropriate Use of This Standard

This standard uses a non-reliable IP transport mechanism to stream packets of data from multiple sources 
to multiple receivers over the ACN network. There is no acknowledgement and therefore no assurance 
that all packets have been received. 

1.4 Classes of Data Appropriate for Transmission

This standard, E1.31, is intended to define a method to carry DMX512-A [DMX] style data and metadata 
over IP Networks. It is designed to carry repetitive control data from one or more sources to one or more 
receivers. This protocol is intended to be used to control dimmers, other lighting devices, and related non-
hazardous effects equipment. 

1.5 Universe Synchronization

This standard defines a mechanism by which data streamed by a single source to many receivers may be 
synchronized across a network. Through the use of synchronization packets, which are distinct in format 
from data packets, a source can declare when all of its E1.31 data has been sent and can then be acted 
upon synchronously.
This methodology may find most of its use in media applications, but can be expanded to a variety of 
environments.

1.6 Universe Discovery

This standard includes a Universe Discovery packet that sources must provide in order to enumerate the 
universes upon which they are transmitting. This allows other devices interested in network traffic to 
monitor which universes are currently active, without the need to join every multicast group to examine 
their individual transmissions.
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