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Overview

- Deployment - Redwood Road MMITSS Deployment

• Deployment Goals
• Deployment Location – Redwood Road
• Installation Details
• Utah Version of MMITSS

- Operational Results

• Data Used for Performance Assessment
• Assessment Results



• Full DSRC Corridor 
• Facilitate testing / deployment
• Prepare for equipped vehicles

• Transit Signal Priority for Improved Schedule Reliability
• MMITSS Software (Utah Version)
• Goal: increase from 86% to 94%
• Minimal impact to other traffic

• Meet the SPaT Challenge



Utah Deployment Site – Redwood Road
11-mile urban arterial corridor

• UDOT-owned corridor
• 30 signalized intersections
• Varies from 5 to 7 lanes
• ADT: 18,000 to 40,000

• 60,000 peak at I-215
• Truck Traffic: 24%

• Two light-rail crossings
• Demographic variety

• Commercial / Retail
• Residential
• College / High School

Redwood Road  
(1700 West)

(400 S to 8020 S)



Redwood Road DSRC Corridor
•Full Fiber Optic Connectivity

• All signals connected to central system
• Intelight MaxView
• Signal Performance Measures (ATSPM)

•Two Brands of Signal Controller
• Econolite (4) – Cobalt / ASC3
• Intelight (26)

•Single Board Linux Computer (Beagle Bone)
•Four brands of DSRC RSUs/OBUs

• Arada / Lear
• Cohda
• Savari

Signalized Intersections are the “low 
hanging fruit” for early V2I 
deployments
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Redwood Road Installation
• RSU mounted on signal pole, mast arm, luminaire pole

• Omni-directional antenna, but obstructions can impair signal
• 300 meter range (nominal  minimum – usually longer)

• Ethernet cable to cabinet



On-Board  Installation
• DSRC OBU 

• “Beaglebone” On-board Processor (OBP)
• Mounted on pin-rail

• Power Supply
• Antenna (roof of bus)

• DSRC and GPS



User Interface

• Monitor & troubleshoot
• Observe data flow
• Demonstrate the system



Utah MMITSS Schematic
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UTA Bus

†BSM: Location & speed only
*SRM: Signal Request Message
*SSM: Signal Status Message



UTA Bus ID
Latitude

Longitude
Speed

Bearing
Intersection ID as Received

Timestamp

Bus’ On-board Unit (OBU) 
continuously generates 
every 0.1 seconds. This 
data is collected by the 
RSU.

Basic Safety Message 
(BSM)

Vehicle ID
Request ID

Request Status
Latitude

Longitude
Intersection ID

Timestamp

Bus’ On-board Unit (OBU) 
continuously broadcasts every 
0.1 seconds when in request 
mode
 - Request Status includes 
“cancel”

Signal Request Msg 
(SRM)

Intersection 
ID

Lat/Long
Timestamp

Vehicle ID
Request ID

Request Status
Timestamp

Roadside Unit (RSU) sends a 
confirmation message back to 
the OBU when it receives a 
request for TSP message
 - No message is sent when it 
receives a “cancel” message

Signal Status Msg 
(SSM)

Intersection 
ID

Request ID
Vehicle ID

Signal ID
TSP Input ON
TSP Input OFF

TSP Request Received
TSP Request Cancel

TSP Service of Early Green
TSP Service of Green 

Extend
TSP Duration (MaxTime 

only)
Timestamp

Traffic Signal Controller logs 
status changes at 0.1-sec 
resolution

Signal Controller Data
(ATSPM)Intersection 

ID
Timestamp

UTA Bus ID
Timepoint ID

Direction
Scheduled Time

Arrival Time
On-time Status

Software on the bus generates 
a log every time the bus 
reaches a Timepoint. 

UTA Bus Reliability
Intersection ID
Approach ID
Min X Coord
Min Y Coord
Max X Coord
Max Y Coord

Extents of geo fence at each 
signal generated from MAP file

GeoFence
(MAP)

Lat/Lon
g

Redwood Road DSRC Database Diagram

Stop ID
# On
# Off
Load

Dwell Time

Stored on bus and 
downloaded to central server 
once per day.

UTA Bus Occupancy



Basic Safety Message 
(BSM)

Signal Request 
Message 

(SRM)

Signal Safety Message 
(SSM)

Signal Controller Data
(ATSPM)

GeoFence
(MAP)

Intelight MaxTime

Econolite ASC/3 & Cobalt



Operational Results (Preliminary)
• Operational Since Nov 2017
• Transit Schedule Reliability

• Improvement: 88% to 94% (Southbound)
• Similar Results for: 

• Northbound Peak
• Southbound Average
• Northbound Average

13



Additional Deployments

Provo-Orem BRT Project
• 47 Intersections 
• Intersection Variety – skews / curves
• MMITSS-Utah
• Two DSRC Brands

Snow Plow Pre-emption Project
• Salt Lake Valley – 4 to 5 corridors
• Up to 120 Intersections


