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NEMA TS 2 Standard 2003 (1998, 1992)

• Designed for safety and reduced liability

• Defines the minimum hardware and functional 
characteristics for traffic controllers

• Hardware requirements for cabinet 
components

• Environmental and power requirements

• Interchangeability of cabinet components 
across vendors

• Shelf mounted
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NEMA TS 2 Standard 2003 (1998, 1992)

• Synchronous Data Link Control (SDLC) serial 
data communications between cabinet 
components

• National Transportation Communications for 
ITS Protocol (NTCIP) requirements

• Migration options for users of TS 1 Standard

• Variety of cabinet dimensions

• Historically, controller software provided by 
traffic controller manufacturer
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NEMA TS 2 Cabinet Components

• Traffic Controller

• Malfunction Management Unit (MMU)

• Bus Interface Unit (BIU)
- Terminals & Facilities BIUs
- Detectors BIUs

• Power Supply

• Loop Detectors

• Load Switches
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TS 2 Type 1 Cabinet Architecture
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NEMA TS 2 Type 1 Cabinet
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NEMA TS 2 Standard

NEMA TS 4 Standard

ATC Standards

NEMA TS 4 Standard

ITS Equipment Standards in the United States
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NEMA TS 4 Standard

• Provides safe, dependable, functional and 
easily maintained Dynamic Message Sign 
(DMS) equipment

• Defines the minimum hardware and 
functional characteristics of DMSs

• Mandatory and optional conformance 
requirements

• Focus on existing technologies currently 
in use
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NEMA TS 4 Standard

• Predominantly addresses Variable Message 
Signs (VMS)
- Character Matrix Signs
- Line Matrix Signs
- Full Matrix Signs

• Changeable Message Signs (CMS) and 
Blankout Signs (BOS) to be addressed in 
future versions
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Types of VMS Sign Displays
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NEMA TS 4 Standard Requirements

• Electronics & Electrical

• Performance Monitoring

• Power

• Conformance

• Documentation

• Environmental

• Mechanical Construction

• Controller/Sign Interface

• Display Properties

• Optical Components

• DMS Controller Cabinet
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Major Units of DMS Equipment

• Display Module
• Drivers
• Environmental Sensors 

and Controls
• Power Supplies

• Sign Controller
• Communications 

Module
• Environmental Sensors 

and Controls
• Power Supplies
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Variable Message Signs
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NEMA TS 2 Standard

NEMA TS 4 Standard

ATC StandardsATC Standards

ITS Equipment Standards in the United States
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• ATC Joint Committee oversight group 
made up of SDO representatives
- ITE
- NEMA
- AASHTO

• Working groups to create and maintain 
standards
- Cabinet
- Controller
- API

ATC Standards
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• Open Architecture

• Modular

• Multi-process / Multi-application 

• Grow with technology

• General purpose computing platform 
for the transportation community
(“PC-like” concepts)

ATC Standards
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• Intelligent Transportation Systems 
(ITS) Cabinet Standard

• ATC Controller Standard

• ATC Application Programming 
Interface (API) Standard

ATC Standards
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ITS Cabinet Standard
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ATC Controller Standard

• ATC Controller Standard 5.2b centers 
around an “engine board” concept

• Computational capabilities that can grow 
with technology

• Must run Linux operating system

• Works with the ATC API software
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ATC Controller Standard

• Engine board is a building block for new 
ATC architectures

• Future controllers can be any size and 
shape

• Third party application software will run on 
ATC controllers regardless of manufacturer

• Multiple application programs will run 
simultaneously
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ATC Controller Standard
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ATC Controller Standard
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ATC Engine Board

Top View Bottom View
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• Universal interface between application 
programs and ATC hardware

• Built on subset of Linux open architecture 
Operating System

• Functions written in C for controller devices 
and multiple application management

ATC API Standard
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• Allows software to be written that can operate 
on any ATC regardless of manufacturer

• Supports multiple software applications on a 
single controller

• Creates a broader software market

• Completes many of the goals of the ATC 
program 

ATC API Standard
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ATC API Standard
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ATC API Standard
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Remote
Cabinet

Master
Cabinet

Harris County Distributed Cabinet Application: 
Multiple Intersection Control

Remote 
Cabinet
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Master Cabinet View of Master and 
Remote Cabinet

Remote Cabinet

Harris County Distributed Cabinet Application: 
Multiple Intersection Control

Remote
Cabinet
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Signal Head and Sign Elevation

Sign Sequences

Harris County
Changeable Lane Assignment System (CLAS)
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Harris County
Changeable Lane Assignment System (CLAS)
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• National Electrical Manufacturers Association
http://www.nema.org/stds/

• Advanced Transportation Controller (ATC) 
Standards
http://www.ite.org/standards/

• United States Department of Transportation
http://www.dot.gov/

References

http://www.nema.org/stds/
http://www.ite.org/standards/
http://www.dot.gov/
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