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Mobility Trends and Disruptions
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Transportation Technology: Goals & Benefits
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SAFETY MOBILITY ECONOMY
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Technology: Unlocking Transportation Safety & Economic Benefits 

 Current situation  Potential impacts 

Fatal crashes in Texas (2021)

Fatalities  
Incapacitating Injuries
Non-Incapacitating Injuries

$ 112
billion

4,489
19,448 Cost
82,548

Congestion cost Texas (2020)

Problem

94% Of crashes are caused
by driver error (Source: NHTSA)

Adoption of safer AV
operation is hindered by:
 Vehicle limitations
 Infrastructure limitations

*90% Reduction of fatal crashes
is possible when technologies like  
infrastructure enabled connected and  
automated driving are m a t u r e  a n d  
w i d e l y  implemented; studies show.

Yearly savings
of indirect cost 

>4,000

>$94B

>$26M 

Fatalities avoided
Per year

Substantial reduction of emissions
through reduced congestion and adoption of 
electric AVs

$ 13.3
billion

Roadway user delay
Wasted fuel Cost

*Based on projection from McKinsey Study 

Solution: Texas SMART Track

1. Safe and controlled environment to
test and evaluate technologies

2. Develop standards and specifications  as 
regional certification center

3. Enable and optimize AV operation with  a 
public data feed or Application 
Programming Interface (API)

4. Accelerates the delivery of the most 
advanced technology solutions on the 
market to public roadways

Opportunity

Fatal crashes in US (2019)

Fatalities and Severe Injuries 1$ 1.37
trillion

Cost

39,500 – Fatalities (2019)  

1. NHTSA Report No. DOT HS 813 403 

Yearly savings
of insurance damage claims 
to TxDOT infrastructure

https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/ten-ways-autonomous-driving-could-redefine-the-automotive-world
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Technology: Mobility & Economic Benefits
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Manual Vehicles 
Traffic

ΔΔ

Mixed Vehicles 
Traffic

ΔΔ ΔΔ Δ
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Autonomous 
Vehicles Traffic
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AVAVAV
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MV AV
AVAV MV AV

MV
MV

AV

• Optimized Capacity
• Reduce Congestion
• Reduce Travel Time
• Promote Economic 

growth
• Reduce Emissions
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Technology (Today): Mobility & Economic Benefits
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Traffic Management Center (TMC)
CTECC (Austin)

HORNS UP 
PHONES DOWN 

HOOKEM HORNS

Emergency & Operations Partners
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Traffic Monitoring Center
Common AI Platform

REALTIME HIGH RES INTEL
• Pedestrian alert
• Wrong way driver alert
• Incident notification
• Signal timing
• Work Zone
• Weather 

Edge computing
< 1 sec.

Emergency & Operations Partners

Cameras / Sensors / UAV

HORNS UP 
PHONES DOWN 

HOOKEM HORNS

AI

Technology (Future): Mobility & Economic Benefits
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Where are we doing today?

 Develop a framework for integrated digital 
infrastructure to deploy and test a vehicle-to 
everything (V2X) data ecosystem

 Define the technologies needed to enable 
CAV along other corridors in the region

 Provide vehicles with data about driving 
conditions prior to reaching locations 

 Supporting improved emergency response 
times to vehicle incidents enabled by an 
infrastructure enabled roadway technology 
platform.

 Turnkey project for Contractor to do all 
installation, maintenance and services

 Innovative Zero Dollar best value 
procurement

8

SH 130 CAV Project will be the first 
connected freight corridor in Austin area
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Where are we doing today?

 REKOR Command – AI-driven platform providing Transportation 
Management Centers a rapid and holistic view of what is happening on the 
roadways. 
– Adds digital layers fed from multiple real-time data sources
– Provides actionable alerts for more incidents, at greater speed

9
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Early Benefits of AI: Rekor Command (March to August)
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70 %
Of new incidents were verified 
by operators

34 %
Rekor uniquely identified 
incidents

*Goodall, N. J. (2017). Probability of Secondary Crash Occurrence on Freeways with the Use of Private-
Sector Speed Data. Transportation Research Record, 2635(1), 11–18. https://doi.org/10.3141/2635-02
*“Federal Highway Administration Focus States Initiative: Traffic Incident Management Performance 
Measures Final Report.” Introduction - FHWA Focus States Initiative: Traffic Incident Management 
Performance Measures Final Report - FHWA Emergency Transportation Operations, 
ops.fhwa.dot.gov/publications/fhwahop10010/sec1.htm. Accessed 28 Aug. 2023. 
***The Economic and Societal Impact of Motor Vehicle Crashes, 2010 (Revised), 
crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/812013. Accessed 28 Aug. 2023. 

- 29% reduction of chances of secondary crashes *

44 min avg faster traffic return to normal **

$8M reduction in direct cost to TxDOT Austin /YR **

Potential Impact

March-April May-June July-August
Verified Incidents 763 920 1683

0
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Rekor Incidents Verified by Operators

11 min
median faster detection of 
incidents

https://doi.org/10.3141/2635-02
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Real-Time AI Generated Communication
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How do we implement transportation technology?
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1879 18821890

Solution       ↔          Standard      ↔       System
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Edge computing

CV2X

REALTIME HIGH RES INTEL
• Pedestrian alert
• Wrong way driver alert
• Incident notification
• Signal timing
• Work Zone
• Weather 

Solution       ↔          Standard ↔       System

Transportation Technology Implementation?

Cameras 
Sensors  

UAV

AI
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Regional Approach to Technology Implementation
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Mobility Trends and Disruptions

15



2023 ITS America Conference April 27, 2023

SmartTrack Concept’s Implications on Agencies’ Objectives

Source: Tilke

TxDOT leads innovation in the mobility 
industry, inviting the private sector to the test 

site to demonstrate its capabilities in 
real-life scenarios.

Texas 
Smart
Track The University of Texas at Austin

High impact research in the area of Connected and 
Automated Vehicles and Smart Infrastructure

Central TX Reg. Mobility Authority
Enhance life quality by evolving, engaging with communities 

and protecting the environment

CAMPO
Improve mobility, and ultimately, quality of life equally 

across all demographics

TxDOT
Connecting you with Texas and improving traffic safety, 

operations and management

Public Driven Project

16
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Operating 
standards/ 

strategies  
Connect 

producers and 
consumers of 
information

Testing 
standards  

Evaluate efficacy 
of technologies

1. Operating Standards

Pilot deployment  
Demonstrate scalability 

and value

CV2
X

OFC

5G

AI Traffic 
Management 

Edge computing

REALTIME HIGH RES INTEL
• Pedestrian alert
• Wrong way driver alert
• Incident notification
• Signal timing
• Work Zone
• Weather 

Cameras 
Sensors  

UAV

AI
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Testing 
standards  

Evaluate 
efficacy of 

technologies

2. Testing Standards

Operating 
standards/ 

strategies  
Connect 

producers and 
consumers of 
information

Pilot deployment  
Demonstrate scalability 

and value
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Pilot deployment  
Demonstrate scalability 

and value

3. Pilot Deployment

Operating 
standards/ 

strategies  
Connect 

producers and 
consumers of 
information

Testing 
standards  

Evaluate 
efficacy of 

technologies
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Pilot deployment  
Demonstrate scalability 

and value

3. Pilot Deployment

Operating 
standards/ 

strategies  
Connect 

producers and 
consumers of 
information

Testing 
standards  

Evaluate 
efficacy of 

technologies
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Workshops

Storage & garages

Offices

Texas SMART Track will boast a state of-the-art testbed and a broad portfolio of enhancing 
and complementing offerings tailored to the requirements of all user groups.

2

Tier 1 – closed  
testbed

Tier 2 – semi-open  
testbed

Tier 3 – open  
testbed

South section
North section

Testbed Real estate Infrastructure+ +

ITS Poles

Lighting

Charging  
infrastructure

Digital twin

Overview Texas SMART Track
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Texas SMART Track – TIER I
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Facility rendering
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Facility rendering
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Our three tier layout has been 
acknowledged as a unique and potent 

model by public and private entities 
nationally and internationally.

🇺🇺🇺🇺 🇩🇩🇩🇩 🇩🇩🇩🇩 🇬🇬🇺🇺🇺🇺🇺🇺🇺🇺

Benchmarking and Business Plan
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Benchmarking and business plan
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Pricing Methodology
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Benchmarks

Area in sqm.Price in USD / day

Qualitative factors
 Location
 Module quality
 Size
 Constr. cost
 Objective
 …

Adjusted ratios:
North: 0.3 USD / sqm.

South: 0.18 USD / sqm.

Pricing TST

Pricing SMARTTrack

North:
9,000 sqm.Industry expert interviews

Expert Validation

6,212 USD

7,200 USD

5,000 USD

7,505 USD

3,350 USD

4,500 USD

11,000 sqm. 

40,000 sqm. 

19,000 sqm. 

42,000 sqm. 

4,400 sqm. 

157,500 sqm. 

Comparable ratios:
Non-profit: 0.163 USD / sqm.
For-profit: 0.66 USD / sqm.

÷

North:
2,700 USD

South:
8,000 USD

South:
44,400 sqm.
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Financial Performance
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Assumptions
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30% 40%

Year Utilization

1 70%*

2 80%

3 90%

4 100%

5 & ongoing 100%

300
Operating days/ year

50
Operating nights/ year

30%

* high utilization start due to existing LOIs with industry partners & high research interest

With an industry utilization of 40%, TST revenue will cover the 
operating costs and re-investment for new uses cases and 
upgrading digital infrastructure. 
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Texas SMART Track – Funding 
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TST requires initial capital in the amount of USD 43.8m. This includes costs for construction, pre-operational tasks, 
1st year of operation as well as a risk premium.
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Operational Governance
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Internal customers

External customers

…

Tier 1, 2 &3
Testbeds

Anchor tenants

Invoice

UseUse

Texas SMART Track mgmt. entity
Invoice

Steering

Reduced market rate Full market rate

Manage &  
operate

Governing bodyExternal advisory board

Industry & public institutions

The Texas SMART Track management entity operates the facility for both 
external and internal customers. A governing body oversees the management.
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Next Steps
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QUESTIONS
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Mike Arellano, P.E. | Deputy District Engineer 
Austin District
7901 N. IH 35, Austin, TX 78753
Phone: (512) 832-7040 | Email: miguel.arellano@txdot.gov 

https://www.texassmarttrack.org/

mailto:miguel.arellano@txdot.gov
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