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oDigirtal Twindo for Reglonal M

Situational
Awareness from real - = Allows observability at a
time data feeds regional scale
Simulation and Identifies and evaluates
Modeling, and - Improvements .
Machine Learnin Demonstrates feasibility/
9 — anticipated outcomes
Cyber -Physical Algorithmically actuates
control actions hardware

Goal: 20% energy savings in mobility for the region

Significant opportunity as a live testbed for connected fleets,
$0AK RIDGE CAVs, V21, and active control
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Real-Time Data

‘.’ CDOT Chattanooga Department of

CHATTANOOGA DEPARTMENT OF TRANSPORTATION TranS po rta’“ on ,

TN IDOtT . Tennessee Department of
epartiment o .
—@Transportation Transportatlon’

MPO, GA -DOT, Titan, INRIX, TomTom, HERE, ATRI, etc. _
Study region

RDS locations in the region

City of Chattanooga TDOT

A GridSmart cameras A Radar Detector Sensors - ~280
d 72+ 70 planned d Located every % mile on average

A Signalized intersections d Receiving daily 2GB file once a day

d 350 intersections; ~275 signal control, 1/10 ™ second 6 30s data from RDS sensors

A Incident data
5 911, ETRIMS, Waze

d Lane occupancy, speed, classification

A Weather sensors, Dynamic Message Signs, Video

500+ primary data streams from 7 proprietary vendor systems across 3 institutions
04K RIDGE Additional 40+ distinct secondary data layers




Regional Data from Hamilton County, and other sources

From Hamilton County AProbe data & ATRI, TomTom, INRIX
A Road network (multiple versions) AFreight data
& TAZ/NavTeq d Data issues in automated classification from

TDOT sensors

Alncident data

d Some lag in availability
d Multiple systems 96911 TITAN, GEARS, DPS, WAZE

ATNMap o TN GIS services

d Police, Fire, Schools, Hospitals

d Augmented with data from other versions
A Traffic light locations and schedule
A Historic traffic counts
A GridSmart Camera

d Live traffic volumes, turn statistics, video
A National Weather Service
A USGShazards

Priority data sources: RDS sensors along highways, GridSmart cameras at
intersections, SPaTcontrollers for signals, Probe data from WAZE, and incidents
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High-Level Highlights

A Real-time situational awareness A Data Science

d CTwin real -time tool stood up d Novel intersection movement visualization
developed

o Emulated traffic flow from RDS derived

d Collaborators given logins

A Metrics il f q d Signal performance derived from probe data
0 ﬁ&%éﬁgd' 'ty, safety, and MEP d Machine Learning to detect freight

_ _ prototyped
0 MAP21 metrics and ATSPM implemented

8 Real-time regional speed and energy A Cyber -Physical Control

estimation achieved d Updated corridor timing implemented
through vendor software

A Modeling & Simulation .
_ J _ o _ & Direct control through Python program
6 Microscopic and mesoscopic simulations interfacing with the six m60 controllers on
and simulation -calibration strategies setup Shallowford Rd; additional testing ongoing

d Corridor scale control simulation/
optimization strategy implemented
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CTwin Real-Time
Situational Awareness tool

A Providing observability




CTwin Home Region Corridors Incidents  Metrics Helpv
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Metrics

A Providing measurability




Metrics In CTwin

A Mobility Dynamics

d Macroscopic 0 Freeway travel time reliability, level of
service (average speed and volume to capacity
ratio), vehicle miles of travel (VMT) by passenger and
freight.

d Microscopic 0 Level of service (vehicle delays, queue
length and signal delays) from signalized intersections.

A Traffic Safety

d Roadway segment level & fatalities per capita and
serious injuries per capita (crashes per VMT)

d Intersection level 08 crashes per 100,000 vehicles

A Energy Usage

d Minute by minute on -road vehicle fuel consumption &
cost

d RouteE 6 Energy estimation over roadway segments

A Mobility o Energy 6 Productivity (MEP)

" oAgleD((r;TEmb'"ty weighted by [energy, cost, trip purpose])
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Traffic Mobility Dynamics
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Automated Traffic Signal Performance Measures from
Signal Phase and Timing ( SPal) Data
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Data Science Highlights




Shallowford Road Trajectory Data Analysis:
High Arrival on Red around Noon

T Analysis performed using
three months of multi -
source trajectory data

T Scalable to other regions

Eastbound

Free Flow Travel Time = 4.6 min.
AM Peak (0700 -0800) = 6 min.
PM Peak (1700 -1800) = 8.5 min.

Westbound

Free Flow Travel Time = 4.2 min.
AM Peak (0730 -0830) = 6.2
min.

PM Peak (1700 -1800) = 7.3 min.
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