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Background
• Over the years, ODOT’s ITS Unit has been 

tasked with developing custom systems to 
support a variety of roadside applications.

• These systems were developed with a 
variety of hardware and software making 
them difficult to support over time as 
vendors changed their products and when 
the agency’s IT environment changed.
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Background

• With ODOT’s adoption of the ATC for 
ramp metering and traffic signals, it made 
sense to standardize on this platform for ITS 
custom applications.
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Past Custom ITS Systems
• Road and Weather Information Station
• High Wind Warning Systems
• Flood Warning Systems
• Ice Warning Systems
• Overlength Warning Systems
• Remotely Controlled Interstate Gates
• Speed/Curve Warning Systems
• Queue Warning Systems
• DMS NTCIP Translators for Drum Signs
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Past Presentations at Western States ITS Forum
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Part of the Story
• Weather Warning Systems and Gates – 2007
• ATC for Oregon DOT – 2013
• Multnomah Falls Parking Management System-2015
• Lincoln City Adaptive Signal Timing - 2016



Road and Weather Information Station
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Yaquina Bay Bridge High Wind 
Warning System
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Port Orford High Wind Warning 
System
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Butte Creek Ice Warning System
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Seaside Flood Warning System
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McKenzie Pass Overlength Warning 
System
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Cushman Flood Warning System
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Interstate Gates
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Curve/Speed Warning Systems
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Salt Creek Tunnel
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Salt Creek Tunnel – Ice Warning System
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Salt Creek Tunnel (Continued)
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Permanent 
Message 

No. Message
Page 
Time Priority

Message 
Duration Activation

Controller 
Input

1 Reserved for Daktronics
2 Reserved for Daktronics

3
BICYCLE IN 
TUNNEL/USE CAUTION 1.5 s 100 8 minutes

Pushbutton, monentary 
contact 1

4
ICE IN TUNNEL/USE 
CAUTION 1.5s 150 continuous

Handswitch, ON/OFF 
maintained 2

5

WORK IN 
TUNNEL/PREPARE TO 
STOP 1.5s 100 continuous

Handswitch, ON/OFF 
maintained 3

6

WRECK IN 
TUNNEL/PREPARE TO 
STOP 1.5s 200 continuous

Handswitch, ON/OFF 
maintained 4

Dispatch Messages Page 1 Page 2 Priority

7 DEBRIS IN TUNNEL USE CAUTION 200

8
TUNNEL CLOSED 
AHEAD PREPARE TO STOP 200

9 ROAD WORK AHEAD EXPECT DELAYS 200

10
STALLED VEHICLE 
AHEAD PREPARE TO STOP 200

11 WRECK AHEAD EXPECT DELAYS 200



Delta Hwy Queue Warning System
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Drum Signs – NTCIP Upgrade
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Drum Signs (Continued)
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Advanced Transportation Controller
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ATC API
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ATC Uses in ODOT
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Ramp Metering
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Ramp Metering (Continued)
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Multnomah Falls Parking Management System
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Multnomah Falls (Continued)
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Traffic Signals
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ITS Firmware for the ATC
• Road and Weather Information Station
• Weather Warning System
• Queue Warning System
• Overlength Warning System
• Remote ATC Control (On/Off) from Central
• Curve/Speed Warning System
• Remote Controlled Gate System
• Overheight Warning System
• Data Logging
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ITS Firmware
• Issued as a work order contract under the 

programming services portion of the ramp 
metering price agreement contract.

• Development contract.  ODOT is issued an 
Enterprise license.  ODOT does not own the 
source code. Contractor sees it as a new product.

• ATC is a discrete On/Off control device built 
primarily for traffic signal operation.  ODOT 
needed a means for analog/digital conversion of 
RWIS atmospheric sensors.

• Needed to standardize the electrical signals from 
sensors.
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ITS Firmware
• Customize output to drive On/Off beacons, 

open/close gates, etc.
• Ability to activate messages on VMS.
• ATC capable of talking to 255 other ATC’s on the 

network from vendor’s signal software.
• Data logging to local USB is configurable.
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Use of the ATC
• Common equipment and support
• Peer to Peer communications, up to 255 on 

the network
• NTCIP
• XML
• Custom Boolean Logic feature from traffic 

signals
• ATC API
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ATC Inputs/Outputs

• Ethernet ports
• USB ports
• Serial ports
• C11S connector
• C1S connector
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Sensors Used
• Anemometer – Wind Speed/Direction
• Temperature
• Relative Humidity
• Precipitation
• Water Level
• Visibility
• Side fire microwave radar
• Forward facing radar
• Pavement sensors
• Inductive loops
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Anemometer (Wind Speed/Direction)
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Temperature/Relative Humidity
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Precipitation
• Convert 0-5VDC to 0-

20 mA using 250 ohm  
resistor.
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Visibility

• Use 4-20 mA instead of RS-485.  Did not want to 
standardize on a visibility sensor from one 
manufacturer by developing a device driver.
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Why 4-20 mA?
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Water Level
• Contact closure thru ATC 

C1 connector
• Ultrasonic gap switch, 

float, other
• No calibration, not affected 

by fluid type, viscosity, 
density, pressure, 
temperature, or electrical 
properties.
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Side Fire Microwave Radar
• Currently have a price agreement contract 

for the Wavetronix HD-126.  Connects to 
the serial port of the ATC or via TCP/IP.  
Device driver developed as part of the ramp 
metering effort.
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Forward Facing Radar

• Connects to serial port of the ATC.
• Developed a driver for the protocol.  This unit is common in the 

industry and used in a variety of ODOT installations. 
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Pavement Sensor

• Use RS-485 to connect to serial port of the ATC.
• Developed a driver for the ATC.  Vaisala approval.
• ODOT is using grip factor and visibility for changing 

the posted speeds in Oregon. 
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Analog to Ethernet

• Provides a means for analog signals to get into 
the ATC.  
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Modbus
• Modbus was first developed as a serial 

communications protocol, originally published by 
Modicon ,in 1979 for Programmable Logic 
Controllers (PLC).

• Developed for industrial applications
• Openly published and royalty free
• Easy to deploy and maintain
• Several versions of Modbus now
• Non-vendor specific.  
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Analog to Ethernet Module
• 8 inputs per module
• Accuracy: +/- 0.05% of span
• 16 bit analog to digital converter
• -40 to 158 degrees F
• MTBF: 478,858 hours at 77 degrees F 
• Power: 12 to 32 VDC
• Shock: 25g per IEC
• Vibration: 4g per IEC
• DIN rail mount
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Analog to Ethernet – Device Setup
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Analog to Ethernet – Input Configuration
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ITS Firmware - RWIS
• Wind Speed and Direction
• Temperature and Humidity
• Precipitation
• Water Level
• Visibility
• Pavement Sensor

• Dew Point – maybe in the future
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Dew Point

• Several formulas.
• ODOT maintenance doesn’t 

use.
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ITS Firmware
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Connected Devices - Status
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Connected Devices - Configuration
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Serial Port Settings
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Modbus Channels Mapping
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Weather Information System
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Weather Warning System - Configuration
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Outputs
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Queue Warning - Configuration
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Queue Warning - Status
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Queue Warning - Detector Zone Data
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Gate - Status
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Gate – Inputs/Outputs
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Gate - User Program

64



ITS Firmware - Database
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Event Logs and Sensor and Systems Recoding
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DMS Message Configuration
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Bench Testing
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Files – For Sean Campbell

69



VMS Testing
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XML
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New Deployments Using 
ITS Firmware
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Road and Weather Information Station

• Around 20 ATC’s 
being configured for 
RWIS deployment at 
this time.  
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High Wind Warning – Yaquina Bay Upgrade 2016

• Installed ATC and Analog to Ethernet module
• Changed radios
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Region 5 ITS 2016 Project –VMS, Interstate Gate and RWIS
Currently in Construction
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Interstate Gate and RWIS – Cabinet Layouts
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RWIS Wiring Diagram
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Gate Control Wiring
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Gate Control Wiring Diagram
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Region 2 - Speed/Curve Warning System
Currently in Construction

80



Region 2 - Speed/Curve Warning System
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McKenzie Pass Over Length Warning 
System – 2017/2018 Upgrade
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ATM - Variable Speed Limit Systems
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ATM - Variable Advisory Speed Systems
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Connected Vehicle

• Connected Vehicle Firmware does the SAE 
J2735 to NTCIP translation.

• Uses the ATC API
• Connected Vehicle Firmware-Summer 2017 85



Thank You

• Doug Spencer, P.E.
• (541) 747-1276
• doug.l.spencer@odot.state.or.us
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