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Evolution of Traffic Operations

A Operational and Maintenance Standards
A From: Nothing Universal
A To: NTCIP, Society of Automotive Engineers (SAE)

A Signal Controllers
A From: Manual Directions
A To: Modern Traffic Light Control (TLC) Systems

A Data Collection
A From: Tally Sheets, Mechanical Counting Board
A To: Wireless Technologies (e.g. Probe, Bluetooth) and &f8bled Devices
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Evolution of Traffic Data Collection

V Manual Counts and Speed Measurements

V Fixed Location Sensors to log the passage time of the vehicles
A Loop Detectors, Laser Ranging Profilers, Video Surveillance Cameras

V Passive matching of vehicles using infrastructir@sed data

A Vehicle Signature Matching with: wireless magnetic sensors, license plate recognition systems, Automatic Vehicle
Identification (AVI) tags, MAC addresses of Bluetooth enabled devices, and cellular phones

V Active matching of GPSnabled equipped vehicles

A Fleets of Probe vehicles, taxis, heavy commercial vehicles

V High Resolution Traffic Signal Controller and Detailed Vehicle Trajectories
A Eco-system of Smart Vehicles and Advanced Signal Controllers
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Todayos I TS Component

Intelligent Infrastructure
Traffic Signs
Variable Message Sign (VMS)
Sensors

Smart Vehicles
GPS Navigational Systems

. Intelligent
Smart Speed Assist Traftspertaton
Intelligent Cruise Control Systems

Information Services

Ste., Reattime Guidance information
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Smart phone applications
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Emergence of Connected Vehicles
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A Internet-of-Things (IoT) Applications:
C Intelligent Signal Control (FSIG)
C Queue warnings (QVRN)
C Eco Driving
C Collision Avoidance
C Freight Platooning
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Connected Vehicle Essentials

5.9 GHzDSRC Communication: From US DOT Briefings on

Connected Vehicle
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Emerging CV Ecosystem

Intelligent Transportation

Systems Big Data
A Instruments: Sensors, A Volume: Terabytes and Petabytes of Data
Onboard Unit, Roadside Unit Objects
A Interconnected: V2I, V2V, V2P, V2X A Variety: Internal, External, Structured,
A Intelligence: Smart Applications Unstructured

A Velocity: Low Latency, High Availability
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CV Basic Building Blocks
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Basic Safety Message
(BSM) (10 Hz)

All message transmission is

broadcast
WAVE Message (IEEE 1609)

Signal Phase and Timing Data (SPaT)
(10 Hz)

MAP Data (1 Hz)

Digital Description of Roadway

(D. Kelley, 2012)
*Courtesy of MMITSS-AZ
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CV Basic Building Blocks
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Fiber Optic Full Inductive
Backbone Loop
Communication Detectorization

System /\

System Stop bar
Detectors Detectors

Traffic Demand

DaisyGavilan_SB Left Lane Det #2

T *Courtesy of MMITSS-AZ
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CV Field Test and Deployment
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*SPaT Challenge
**National Operations Center of Excellence

9 SPaT deployment underway

9 SPaT deployment operational
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