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Freight mobility 
technology trends 
to achieve an efficient 
and decarbonized 
system

• Physical Internet/Smart Logistics
• Drone Delivery/Last Mile Solutions
• Autonomous and Electric Trucks 
• Smart Border Crossings for 

Commercial Vehicles
• Truck Only Lanes for Automated 

Trucks or Truck Platooning 



New approach to logistics and transportation, aimed at creating a more efficient, sustainable, and 
interconnected system

Envisions a global logistics network that operates like the digital internet, with open and standardized 
protocols, shared infrastructure, and interoperable systems.

Goods are packed in standard-sized containers that can be easily transported using a variety of modes, including ships, trains, 

and trucks. Optimizes infrastructure usage and reduce inefficiencies, empty trucks and wasted space in containers.

Advanced technologies such as the Internet of Things (IoT), blockchain, and artificial intelligence (AI) to enable 
real-time tracking and tracing of goods, secure and transparent transactions, and predictive analytics for better decision-
making.

Physical Internet 

Vision of the Physical Internet is still in the early stages of development and implementation, but it has the potential to 
transform the logistics and transportation industry, reduce carbon emissions, and improve the overall efficiency and 
sustainability of the global supply chain.



WCTR 2023 (17-21 July), Montreal, Canada: 
Is the Physical Internet Realistic? - An Oxford Style FUN Debate

High Profile Debate Team: 
Benoit Montreuil
Jean-Paul Rodrigue 
Anne Goodchild
Jose Holguin-Veraz 

WCTRS –

Special Interest Group (SIG) Freight Modeling Group



Drone Delivery/
Last Mile Solutions

Last mile delivery accounts almost half of the total delivery cost and consumes 
significant energy and creates emissions (~20% of transport GHG).

Success stories from healthcare industry during COVID-19

High density urban and rural locations can be served efficiently by drones

Difficult to operate in risky air space

Perfect large scale drone delivery is very difficult 

Landing parcel in delivery zone without landing drones

Varies by city, geography, air restrictions

Consumers are uncertain about reliability, stolen goods, high cost, privacy, 
property damage, etc. 

Autonomous Vehicle Delivery is relatively more promising 



Autonomous Electric Trucks
• Combination of AV and EV technology is marking a first for the industry for a Class 8 

truck, Kodiak
• Certain infrastructure in place for the new technology. 
• Level 2 alternating current charger, which are widely available in public settings, or a 

direct  fast charger.
• Solo Advanced Technologies, which renamed itself in January to Terraline, is 

developing an autonomous electric Class 8 truck called the SD1.
• Volvo Trucks has shared vision for an electric autonomous cabless vehicle for ports and 

other facilities.



Smart Border 
Crossings
• El Paso, TX experiences large delays for Commercial Vehicles
• Part of county is non-attainment area: Emissions and Energy
• Connected and Automated E-manifest 
• ML-based Predictive Wait time and Crossing time
• FAST Lanes and Non-FAST lanes



Smart Border 
Crossings for 
Commercial 
Vehicles

ML-based Predictive Wait time and Crossing time



Truck 
Parking
(TPIMS)







Truck Only 
Lanes for 

Automated 
Trucks or Truck 

Platooning



Truck Only Lane Study on I-20 (32 miles) with 
Real-time information Systems 





Multi-Resolution Modeling



Multi-Resolution Modeling



And 
ChatGPT says..



Thanks! 
Sushant Sharma

s-sharma@tti.tamu.edu
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