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ODOT’s Need for a Controller 
 New Project - Ramp Metering in Eugene. 

 110 miles away from ramp metering server in Portland 
 Gigabit Ethernet network. 
 

 Ramp Metering System in Portland Needed to be 
Upgraded 
 155 ramps all serially connected to central server 
 170E controllers, Waipiti, SWARM 
 SWARM, part of ATMS, developed in the 90’s.  Software 

and server hardware outdated.  Difficult to support. 
 Region 1 needed to convert from serial to IP for ITS field 

equipment. 
 
 

 
 



Traffic Signal Controllers - Background  
 NEMA TS1 and TS2 

 Functionality based.  Fit and form specified only for 
interoperability 

 170E, 170 ATC, 170E HC11 
 Caltrans and NYDOT in the 1970’s. 
 Caltran’s TEES 1999, upgrades the CPU 
 Hardware and software specified in detail 

 2070E, 2070L, 2070 ATC 
 Caltran’s TEES 2009 and Errata’s 
 OS9 

 Advanced Transportation Controller (ATC) 
 ITE, NEMA, AASHTO, USDOT 
 2002 to current 
 Linux 

 
 

 
 



Traffic Controller Community 
 2070E, 2070L, 2070 ATC, and ATC possible controllers for 

networked ramp metering. 
 
 Reached out to the NEMA community at NTCIP Joint 

Committee meeting in 2009.  Discussed 2070 and ATC pros 
and cons. 

 
 Brought in several 2070 suppliers that also offer ATC’s.  

Asked the question, “Instead of building to ODOT’s 
(Caltrans) specifications, where are you putting your 
support and development at?  What do you want to 
supply?” 
 

 Participation in the ITE ATC Working Group. 
 



ITE ATC Standard 
 “This standard describes a family of advanced, 

ruggedized field communications and process 
controllers that are configurable for a variety of 
traffic management applications.” 

 
 “The goal of this standard is to provide an open 

architecture design for the next generation of 
transportation controller applications.” 

 



Suggested Usage for the ATC in the ITE 
Standard 
 Traffic Signal 
 Traffic Surveillance 
 Lane Use Signals 
 Communications 
 Field Masters 
 Ramp Meter 
 Dynamic Message Signs 
 General ITS beacons 
 CCTV Cameras 

 

 Highway Rail Intersections 
 Speed Monitoring 
 Incident Management 
 Highway Advisory Radio 
 Freeway Lane Control 
 High Occupancy Vehicle 

Systems 
 Access Control 
 RWIS 
 Irrigation Control 

 



Request For Proposals (RFPs) 
 ATC  

 Establish a 10 year price agreement contract 
 ITE ATC V 5.2b mandatories, V 6.0 (draft) desirables 
 Other standards (NEMA TS2 and TEES) used when ITE 

standards silent on subject. 
 Ramp Metering Firmware 

 Establish a 10 year price agreement contract 
 Allows the procurement or development of other 

firmware for the ATC. 
 



ATC Main Components 
 Front Panel Assembly 
 I/O Module 
 Host Board 
 Engine Board 
 Chassis 
 Power Supply 
 Communication Module 
 
 Interchangeability with 2070.  To upgrade 2070, swap the 

Engine Board. 



ODOT’s ATC  
 Linux Kernel Version 3.0 
 DRAM – 64 MB 
 Flash Memory – 52 MB 
 Software Development Kit (SDK) and development 

tools 
 No proprietary software. GPL v2 
 Application Program Interface (API) 
 Documentation including BOM 



ODOT’s Applications for the ATC 
 Ramp Metering 
 Traffic Signals 
 Queue Warning Systems 
 Overlength Detection Systems 
 Weather Warning Systems 
 Multnomah Falls Parking Management System 
 Interstate Gate Systems 
 Road and Weather Information Stations 
 Drum Sign Control Upgrade– Snow Zones/Chain 

Restrictions 
 



Ramp Metering Firmware 
 Per NTCIP 1207,  Ramp Meter Control 
 Detection 

 Ramps – inductive loops 
 Mainline –inductive loops or Wavetronix microwave 

radar 
 Traffic Data 

 Ramps – volume data 
 Mainline – Avg speed, volume, occupancy 
 Per NTCIP 1209, Transportation Sensor Systems 
 



Ramp Meter Firmware-Web Interface 



Ramp Meter Firmware - File Management 



Ramp Meter Firmware - Logging Data 



Multnomah Falls  
Parking Management System 

 



Interstate Gate Systems 

  



Queue Warning System 
 Current System 

 Traffic Sensors 
 Variable Message Sign 
 Servers, PC’s, software, databases 

 With ATC 
 ATC could read the traffic data, algorithm, and sign 

activation locally 
 Not impacted by WAN network outages, database 

upgrades, server upgrades, IS outages. 
 Connection to the central for data acquisition purposes 

and message overrides. 



Delta Highway - Queue Warning System 



Weather Warning Systems 

 



Drum Signs – NTCIP Upgrade 

  



Summary 
 The ATC is the next generation of field controllers for 

transportation applications. 
 Linux OS is a common platform for development.   
 OS-9 is problematic, limited on support and by the 

number of developers. 
 API allows multiple programs to run on the ATC at the 

same time and share resources. 
 SDK allows ODOT to develop in-house or contract out the 

development of other applications. 
 Price agreement allows control over the hardware/software 

and provides a mechanism to solve tomorrow’s problems. 
 



Questions? 
 Contact 

 
doug.l.spencer@odot.state.or.us 
or 
(541) 747-1276 

mailto:doug.l.spencer@odot.state.or.us
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