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S.1 INTRODUCTION 
The purpose of this project is to evaluate exist-
ing and future technologies that will impact 
and transform the transportation planning pro-
cess. It will offer the steps to incorporate tech-
nologies in the 2045 Long Range Transporta-
tion Plan (LRTP). The project’s deliverables ad-
dress the question:  “What will our community 
look like in 20–25 years?” 

Technology advancements are causing a shift 
in the way automotive vehicles are manufac-
tured, as well as the way we will plan, design, 
and construct our infrastructure (roads, 
bridges, and transit systems) to accommodate 
them in the future. Traditional modes of trans-
portation are being inundated with technol-
ogy, and, as with everything else technology-
driven, the future of transportation is evolving 
at a rapid pace with auto companies, alone, 
each spending billions of dollars each year. The 
limitations are, in fact, not technology, as much 
as the regulations to be put into place. 

By adding computers, or on-board units (OBU), 
with Wi-Fi connections, sensors, cameras, and 
detectors, vehicles will: communicate, calcu-
late, process data, optimize route planning, 
avoid crashes, and provide other driver-assist 
functions. As technology further evolves, vehi-
cles will become fully autonomous. Eventually, 
the computers will perform all of these tasks 
simultaneously and as quick as, or quicker than 
the human brain. This will change the transpor-
tation infrastructure of the future. 

The U.S. Department of Transportation issued 
on September 20, 2016, Federal policy for au-
tomated vehicles, laying a path for the safe 
testing and deployment of new auto technolo-
gies that have potential to improve safety and 
mobility on the road. The U.S. Transportation 
Department indicated: “This policy is an un-
precedented step by the federal government to 
harness the benefits of transformative technol-
ogy by providing a framework for how to do it 
safely.” 

 

S.2 LITERATURE REVIEW 
This project goes beyond just driverless cars. 
The full list of categories for which a literature 
review was conducted, as part of Task 2 is: 

A. Autonomous Vehicles (AV)/Connected 
Autonomous Vehicles (CAV)/Mobility 
 

A.1 Cars 
A.2 PoDs 
A.3 Transit 
A.4 Car Sharing 
A.5 Emergency vehicles   
A.6 Freight 
A.7 Marine 
A.8 Ridesharing 
A.9 Air 
A.10 Railroad 

 
B.  Smart Cities  
C.  TDM (Travel Demand Modeling) 
D.  Maglev/Hyperloop 
E.   BRT (Bus Rapid Transit) 
F.   Solar 
G.  Energy 
H.  3D Printing 
I.    Parking 
J.    Bikes 
K.   Drones 
L.    IoT/Data Management 
M.  Banking 
N.   Rain Channels 
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O.   Electric Vehicles/Alternative Fuels   
P. Cost/Financing 
Q. Dashboards 
R. Traffic Control Systems 
S. Be in/Be Out 
T. ADAs (Adv. Driver Assist. Sys.) 
U. Traveler Information Systems 
V. Communication Technology 

A Glossary of Terms is provided in Appendix A, 
included under separate cover. 

In total, more than 200 sources were reviewed 
and 100+ abstracts prepared, a sample of 

which is provided in Table S-1. The abstracts 
are in Appendix B. Both appendices are in-
cluded under separate cover. Each abstract in-
cludes the following information: 

• Topic; 
• Category (listed above); 
• Date; 
• Source; 
• Abstract of literature; 
• Potential for Pilot Project; 
• Cost to implement; 
• Cost implications. 

Figure S-1 provides an example. This body of 
information was used to determine the tech-
nologies that are the most practicable so that 
Smart City solutions (Task 3 of the work order), 
and elements of the 2045 LRTP can be devel-
oped (Tasks 4 and 5). 

  

Source:  The Corradino Group 

Table S-1:  Sample of Literature Review Results 
 

Source:  The Corradino Group 

 

Figure S-1:  Example Abstract 
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S.3 EVALUATION 
Over the next few decades, technology will 
continue to revolutionize our way of life. The 
phenomenon of connecting “everything” 
through technology is termed the “Internet of 
Things” or “IoT.”  

The key to planning for this future is to estab-
lish a network of technology infrastructure that 
is capable of supporting human needs. This 
network must be upgraded quickly and effi-
ciently. With the infrastructure in place, any 
city, town, rural place, or area along any road-
way/corridor can build out the Internet of 
Things. The impacts, the  potential  benefits,  
and  the  disruptive changes to everyday life as 
we know it, are just beginning. 

By reviewing hundreds of sources of infor-
mation, the consultant has been able to assess 
the potential to implement various technolo-
gies, from autonomous vehicles to Maglev/fast 
trains to fossil fuel energy alternatives. Two as-
sessments of implementation potential have 
been conducted:  1); in various phases of the 
LRTP and, 2) for a pilot/demonstration project.  
Table S-2 is an example of the evaluation form.  

  

Table S-2:  Sample Preliminary Evaluation of Technologies 
 

Source:  The Corradino Group 
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S.4 ELEMENTS OF THE LRTP 
The following are developments expected to 
occur in each of the following time periods. 

THE PERIOD 2020–2025 

• Infrastructure that is capable of sup-
porting future technology needs; 

• Freight:  The Port of Miami will move 
further into the next generation IoT; 

• Transit:  Planning for BRT; 

• Logistics:  IoT devices that will save lo-
gistics businesses billions by helping 
move goods and assets through their 
supply chains and warehouses faster 
and more cheaply; and, 

• Smart Cities: It is expected that pro-
gress will be made on all of these ele-
ments: Energy, Water, Waste, Transit 
(BIBO), Retailing, Utilities, Well-
ness/Healthcare, Banking, Buildings, 
and Manufacturing. 

THE PERIOD 2026–2035 

• Autonomous Vehicles/Cars: It is ex-
pected that the penetration of pri-
vately-owned AV cars will be about 25 
percent during the period 2026–2035. 
This will cause some job losses in the 
transportation sector. Nonetheless, 
while AVs will have limited personal 
ownership, their impact cannot be ig-
nored. Therefore, updating the Travel 
Demand Model suite, discussed in the 
full report, should begin as soon as 
possible.   

• Autonomous Vehicles/Buses: It is pos-
sible that AV buses will have a signifi-
cant place in MDC transit. The job im-
pact here will be complicated by union 
relations/negotiations. In this area, 
there will be a need for increased skills, 
with higher pay, and, likely, increased 
numbers of maintenance personnel to 
service the new AV technology.  

• Autonomous Vehicles/Trucks: The use 
of self-driving, heavy-duty trucks will 
be limited but growing during the pe-
riod 2026–2035. Acceptance of AV 
trucks by the unions is an issue. So is 

the willingness of fleet owners to ac-
cept completely driverless vehicles—
ones that are hands off the wheel as 
well as foot off the accelerator and 
brake. Rather, there is more of a focus 
on “semi-autonomous” truck capabil-
ity, perhaps for short durations on the 
highway but more applicable in low-
speed environments, such as at truck 
stops or at warehouse docks.   

• Autonomous Vehicles/Ambulances: 
AV ambulances will still be considered 
experimental in 2026–2035 because 
fully autonomous ambulances will 
need to achieve the highest level of au-
tomation (Level 4) before allowing the 
EMT ambulance driver to assist the 
other EMT with patient care while the 
ambulance is in motion. On the other 
hand, there will be increased use of 
ambulance drones (or AirMules) by 
hospitals and, to a lesser degree, by 
government.   

• AV Infrastructure: Vehicle-to-Infra-
structure (V2I) technologies are not 
likely to be extensively deployed in the 
United States in the period 2026–2035 
as existing infrastructure systems are 
replaced or upgraded. 
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• AV Ridesharing vs. Car-sharing:  It is 
expected that ridesharing will widely 
expand in 2026–2035, much of which 
will be in autonomous vehicles. Uber 
expects its entire fleet will be fully au-
tonomous by 2030. That, too, will have 
a job impact, albeit relatively small, 
both for Uber drivers and those in the 
taxi business.  

• Car-sharing will be more limited than 
ridesharing. Still, it will place a number 
of AV cars on the road.  

• Electric Vehicles (EVs): There are many 
limitations that prevent suddenly 
swapping out large numbers of current 
vehicles for electric ones. Not every-
body has access to a charging station. 
Nonetheless, with the sale by General 
Motors of the Chevy Bolt at a reasona-
ble price, and the federal commitment 
of $4.5 billion to support development 
and use of EVs, their presence will 
grow in the period 2026–2035.  

• Bus Rapid Transit: The first of three 
new BRT lines is expected to be in op-
eration during the 2026–2035 period.  

• Gondola: An MDC TPO study examined 
a number of options for a gondola and 
concluded a 1.2-mile, two-station Mar-
lins Park (Little Havana)-to-Downtown 
alignment was preferred. Nonetheless, 
it is not expected this will be part of the 
LRTP in the 2026–2035 timeframe.  

• Rail Freight: By becoming more digi-
tally focused by way of machine-to-
machine communications and mobile 
devices, rail operations will accelerate 
the transformation to a more intercon-
nected, transparent, and agile form be-
tween 2026 and 2035.  

• Marine Freight: Automating a con-
tainer terminal is expensive, so ports 
are holding off on buying into the tech-
nology until absolutely necessary. Even 
so, it is expected that the Port of Miami 
will, in the 2026–2035 period, begin to 
make the substantial investment 
needed in automated cranes and other 
robotics in order to continue its posi-
tion as a leading world port. 

• Logistics: Creating the optimum logis-
tics system requires strong collabora-
tion and investment by all segments of 
the supply chain. The MDC TPO should   

facilitate that participation/coopera-
tion, beginning as soon as possible.  

• 3D Printing: 3D printing will begin to 
affect manufacturing and shipping in 
the 2026–2035 timeframe. Remote 
production overseas in lower-cost lo-
cations could be replaced by manufac-
turing facilities located at home closer 
to the consumer, allowing for a more 
responsive manufacturing process and 
greater quality control.  

• Drones: Between 2026 and 2035, 
drone use will grow extending beyond 
aerial photography, real estate, vari-
ous inspections, agriculture, and 
filmmaking, to department stores and 
food stores plus firefighting, search-
and-rescue, and conservation.   

• Roadway Traveler Information Sys-
tems: These systems, already widely in 
use, will continue to expand.  

• Traffic Management Technology: By 
2026, Miami-Dade County will be in-
creasing the installation of pole-
mounted wireless technologies (cam-
eras, sensors of environmental condi-
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tions) to manage everything from traf-
fic/pedestrian activities to flooding to 
ozone/pollution problems. The invest-
ment will need to be steady and signif-
icant.  

• Pedestrian Safety Technology: MDC 
will advance in installing solar-pow-
ered in-road light systems which de-
tect the presence of a pedestrian 
crossing or preparing to cross the 
street, plus safety reflectors which fea-
ture sensors, LED lights, wireless charg-
ing, and communications made to 
blink and alert vehicle drivers to pedes-
trian movements.  

• Bikes: MDC has done extensive study 
and implementation of bicycle facilities 
and programs. It is expected to con-
tinue that work over the next genera-
tion to provide a truly multimodal 
transportation system.  

• Parking: In the period 2026–2035, ve-
hicle self-parking will be more preva-
lent. But its effects on parking facilities 
will have to wait until the number of 
AVs in the vehicle population reaches 
more than a majority. 

• Energy:  The smart grid is one of the 
most well-developed and widely rec-
ognized IoT systems. Smart grids rely 
on smart meters, which relay infor-
mation about a system’s energy usage 
to a central management system to ef-
ficiently allocate resources. In the pe-
riod 2026–2035, MDC will push for-
ward in this area of energy efficiency.  

• Solar Roadways: While possible, it is 
unlikely that solar roadways will play a 
significant role in MDC by 2036. The 
technology is years away from being 
proven.  

• Energy from Road Friction:  This tech-
nology is not likely to be widely appli-
cable for some time because it needs 
to be proven.   

• Smart Cities:  It is expected Smart Cit-
ies technologies that are expected to 
be engaged starting in the 2020–2025 
period will be aggressively moving for-
ward in the 2026–2035 period of the 
LRTP. 

THE PERIOD 2036–2045 
The key elements in this period will build upon 
the work of the two previous phases and will 

include in the LRTP the following. Details are 
elaborated upon in the full report. 

• Autonomous Vehicles 
 Cars 
 Buses 
 Trucks 
 Emergency Equipment 

• AV Infrastructure 
 Roadway Traveler Information Sys-

tems 
• Electric Vehicles 
• Bus Rapid Transit (BRT)  
• Gondola 
• Freight 

 Rail 
 Marine 

• Logistics 
• 3D Printing 
• Drones 
• Traffic Management Technology 
• Pedestrian Facility Technology 
• Bikes 
• Parking 
• Energy 
• Solar Roadway 
• Smart Cities 

 Environmental Conditions 
 Water 
 Waste 
 Transit 
 Wellness/Healthcare 
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 Retailing 
 Utilities 
 Banking 
 Buildings 
 Manufacturing 

• Digital Dashboards 

A general overview of how these innovations 
mesh together can be seen by viewing: 

https://vimeo.com/209590464 
https://vimeo.com/209590865 

 

S.5 PILOT PROJECT PROPOSAL 
For purposes of this work, a pilot/demonstra-
tion project is proposed on a “Smart City” basis. 
The pilot is conceived as being conducted:  1) 
in a compact area, i.e., a smaller incorporated 
area of Miami-Dade County; 2) starting by 2020 
and continuing for three to five years; and, 3) in 
cooperation with a local university already en-
gaged in technology research. 

IMPLEMENTATION 
A comprehensive plan for the pilot project 
needs to be developed by all stakeholders—
MDC and TPO, governments of the pilot project 
area, a local university, FDOT, private partners, 
and others. Once the plan is developed, private 
and public funding needs to be gathered. This 

includes the local government of the pilot pro-
ject area, the MDC Commission, and FDOT. 
Eventually, once the pilot project demon-
strates success, it should be presented as an at-
tractive addition to the USDOT Smart City pro-
gram. 

Details are provided later in the main report.  

S.6 SYSTEMS ARCHITECTURE 
The chart on the next page illustrates the Mi-
ami-Dade County systems architecture for just 
one segment of the county’s transportation op-
eration—transit. There are equally intricate de-
signs to manage roadway traffic, data/devices 
of all kinds, water and sewer information/facil-
ities, and on and on. Therefore, to address the 
IoT architecture of the future takes a crystal 
ball, which is not available, at least not to this 
consultant. As a result, the approach to this 
task is to “borrow” examples of basic concepts 
developed by researchers/scientists at IBM, Sy-
mantec, The Reason Foundation, and Universi-
ties like Carnegie Mellon, Florida, and Michi-
gan, to illustrate current thinking, which will 
quickly evolve as more technological develop-
ments become available.  

It is noteworthy that Miami-Dade County’s pro-
gress toward becoming an IoT SMART Commu-
nity is aided by being the first municipality to 
launch an AT&T Smart Cities Operation Center. 

The program aims to give governments visibil-
ity into their communities’ conditions using an 
integrated visualization dashboard placed in 
the County Mayor’s office. 

In Miami-Dade, AT&T is now working to apply 
solutions that address intelligent lighting and 
smart transportation as part of its Smart Cities 
initiative. In collaboration with its alliance 
member Hitachi, AT&T will soon be deploying 
public safety solutions, including: 

• Remote monitoring and more efficient 
operations solutions for police and 
public safety officials; 

• Upgrades to the county’s existing infra-
structure with smart LED lighting; 

• Reliable data to help inform decision 
making around urban transportation 
planning; and, 

• A traffic intersection network solution 
to help improve traffic flow. 

  

 

https://vimeo.com/209590464
https://vimeo.com/209590865
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Miami-Dade County Transit System IoT Architecture      
 

Source: Miami-Dade County 
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S.7 DTPW AND ITS PARTNERS’  
EFFORTS RELATED TO SMART CITIES 
AND CAV TECHNOLOGIES 
ONGOING EFFORTS 
Following is a summary of the ongoing efforts 
at the Miami-Dade County Department of 
Transportation and Public Works (DTPW).  

• Adaptive Signal Control Technology 
(ASCT) Deployment; 

• Advanced Transit Management System 
and AV Technology; 

• Smart Streetlighting; 

• Mobile Apps: 

 MDT Tracker; 

 MDT Transit Watch; 

 Upgrade of DTPW’s Fare Collection 
System and Infrastructure; 

 All-inclusive Trip Planner and Pay-
ment App; 

 On-Demand, Flexible Transit Pro-
gram; and, 

 CIVIQ Mobility Experience (CME). 

• Other ongoing projects/efforts include 
implementing: 

 PayByPhone, mobile parking pay-
ment applications for Metrorail 
parking garages and parking-and-
ride facilities; 

 WAZE partnership for data ex-
change; 

 Bikesharing program for Metrorail 
stations and other transit facilities, 
dynamic carpooling application 
(RideFlag); 

 Sidewalk Labs’ Smart Parking App 
to help drivers find available park-
ing in real time through Google 
maps; 

 RideFlag/SFCS Partnership for dy-
namic carpooling app; 

 Reversible traffic flow lanes; 

 Transit Signal Priority for buses; 
and, 

 EV Infrastructure network plan to 
increase availability of charging 

stations across the county, particu-
larly at transit facilities to increase 
access to transit. 

FDOT AND MDX CAV-RELATED EFFORTS  

• FDOT’s Freight Signal Priority (FSP) pi-
lot; and, 

• MDX’s SMART 836: 

 SMART 836 CV Technology Deploy-
ment; 

 V2I Mobility Applications Deploy-
ment; 

 DSRC-Based Application for Pave-
ment Surface Analysis; and, 

 Bluetooth and Wi-Fi Readers Tech-
nology Deployment. 

WHAT CAN BE SEEN/EXPECTED IN 2020 
AND BEYOND  

• Autonomous shared vehicle transpor-
tation services; 

• Implementation of Mobility as a Ser-
vice (MaaS); and, 

• Mobility Platform. 
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S.8 IMPLEMENTATION 
Beginning immediately, the TPO should update 
its Travel Demand Model, consistent with the 
proposal presented in this report. Likewise, re-
search on funding mechanisms is key to devel-
oping a cost-affordable plan. New funding con-
cepts should be explored, such as:  Vehicle Mile 
Charge in place of fuel tax; Rental Car Passen-
ger Facility Charge; Value Capture/Tax Incre-
ment Financing with tax districts around sta-
tions or along segments of the route. The TPO 
should engage a Study Advisory Committee 
with members from the public and private sec-
tors to test/brainstorm the schedule/viability 
of items in the time periods for implementa-
tion. Then—with the LRTP consultant en-
gaged—the full analysis will begin, including 
public involvement. Coordination with SMART 
Plan developments will be essential. New tech-
nology, and high-type transit, in combination 
with possible and significant land use changes 
will affect the future of the TPO region more 
than at any time in the past. 

S.9 CONCLUSION 
The “IoT Revolution” is changing the world 
faster than ever with impacts greater than past 
“economic” revolutions. Over the next few 
decades, technology will continue to revolu-
tionize our way of life.  

The transformations are, in many ways, unfath-
omable. Residential neighborhoods, public util-
ities, education, healthcare, manufacturing, 
and public safety will transform in ways that 
will change the entire world. Over the next 50 
years, vehicles will no longer have a driver’s 
seat, steering wheel, or pedals. The shipping in-
dustry will become further automated and au-
tonomous, where the need for drivers of semi-
trucks, cargo ships, and trains could disappear.  

The key to participating in the Internet of 
Things revolution is to establish a network of 
technology infrastructure that is capable of 
supporting human needs. This network must 
provide for the technology infrastructure to be 

upgraded quickly and efficiently. With the in-
frastructure in place, any city, town, rural 
place, or area along any roadway/corridor can 
build out the Internet of Things. The impacts, 
the potential benefits, and the disruptive 
changes to everyday life as we know it, are just 
beginning. 

Miami-Dade County will be at the forefront of 
this technology revolution as will other world-
class cities.   
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