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HYPERCONNECTED PACKAGE TRANSPORT LOGISTICS INFRASTRUCTURE
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Foundations Framework for the Physical Internet
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Multi-tier Interlaced Mesh Networks

Dynamic Containerized Consolidation

Package Routing Schemes based
on Service Requirements
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Service-driven and On-demand
Inter-hub shuttling

Open protocols and Digital Platforms

ource: Montreuil, B., Meller, R. D., & Ballot, E. (2012). Physical internet foundations. IFAC Proceedings Volumes, 45(6), 26-30.
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LOGISTICS WEB OF MULTI-TIER MESHED NETWORKS

Consolidated shipping lanes providing same service
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Typical logistics flow in a traditional I Hyperconnected Package Transport Logistics

logistic network }PZP and H : Infrastructure based on Multi-Tier Mesh Networks

&S
Gegroia | physical internet Center WWWWWWWWWWWWWWWWWW CREATING THE NEXT"

IPIC 2021, SAHRISH JALEEL SHAIKH, CONCEPTUAL FRAMEWORK FOR HYPERCONNECTED PACKAGE TRANSPORT LOGISTICS INFRASTRUCTURE 3/27



PACKAGE ROUTING SCHEMES BASED ON SERVICE REQUIREMENTS

* Routes of packages re-evaluated and possibly reassigned

* Feasibility of all alternative routes evaluated

* Dynamic model - packages with same origin,

destination, and service level may take different paths

Tier 2 Hub

. Tier 1 Hub

Unused Hub

DH Dwell time at Hub H
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OD [HubOtoD
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HIERARCHICAL MESH ROUTING

e Parcels are elevated to upper tier based on distance and consolidation

 More consolidation achieved in higher tier

Expected Flows in a Tlered Mesh Network
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Dynamic Containerized Consolidation

MODULAR CONTAINERIZATION

* Easy to handle, store and transport
Potential to reduce handling effort with standard dimensions and consolidation

S * Robust & reliable
.-'C:U Potential to increase truck fill rate by reducing stacking constraints
] * Automation potential
Q . ! .
o § (un)Loading, container crossdocking
8 U%; * Facilitates dynamic consolidation & deconsolidation across the network
E‘ * Smart, more reliable and efficient tracking (e.g., RFID on containers)
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HUB-BASED OPERATIONS
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SERVICE-DRIVEN SHUTTLING & ON-DEMAND TRANSPORTATION MODELS

Frequency based transportation planning 500 parcels / day

' . 0.5 trailers / day 8h
Transportation planning for meshed network

Find total flow in trailers on all lanes 30000 parcels/ day &
e | 30 trailers/ day "
>

Higher frequency but reduced trailer size for low flow lanes

5000 parcels / day

5 trailers / day

Lower frequency but larger trailer size for high flow lanes __ \
Sh

N

Illustration of traditional planned transportation (left) and service-driven
shuttling with on-demand transportation (right) over network of 5 logistic hubs
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OPEN PROTOCOLS AND DIGITAL INFRASTRUCTURE

PN To enable the open protocols to work seamlessly, there will be
Real Time Data pieces of information that will be stored and updated
continuously
A

Package signaling to display urgency if maximum dwell time

L I Live Alerts being exceeded. Vehicle signaling in case of delays. Alerts for
fault detection in the network.
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High Visibility

Information Security
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CONCLUSION AND FURTHER RESEARCH

* Introduced a functional design for a Hyperconnected Package Transportation Logistics
Infrastructure that facilitates flexible operation with potentially lower cost and higher
resilience and sustainability, while providing better work environment for drivers

* Foundation of a logistics framework that enables the interactions between the tiers of
the logistics network, such as the synchronization and coordination of the fleet and

hub operations

* Involves optimization and modeling challenges that are related not only to the
operations of vehicles and facilities in each layer, but also to the interactions between
the tiers of the logistics network, such as the synchronization and coordination of the

fleet and hub operations
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Thanks

Questions and comments are welcome

Sahrish Jaleel Shaikh

Ph.D. Student - Physical Internet Center
H. Milton Stewart School of Industrial and Systems Engineering

Georgia Institute of Technology
Atlanta, GA, U.S.A.
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