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Challenges - Urbanization

 Following the UN report in 2018: 

By 2030, 43 megacities, each has more than 10 million inhabitants
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https://www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html

Logistics demand quantity & density surges

City center: Congestion & Parking problems



Challenges - Crusing for parking

An example of Seattle downtown (2020):

2,900 trips of commercial vehicles

Parking cruising time[1]:

2.3 minutes per trip

28% of the trip time

1.1h per tour
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...

[1] Dalla Chiara, G. & Goodchild, A. Do commercial vehicles cruise for parking? Empirical evidence from Seattle. Transport Policy 97, 26–36 (2020).

[2] Dablanc, L. Goods transport in large European cities: Difficult to organize, difficult to modernize. Transportation Research Part A (2007).

Goods movement in the city[2]:

20 ~ 30% of total vehicle kilometers

16% ~ 50% of air-polluted emissions 

Land use → Parking, environment, unnecessary congestion
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Challenges - Street clogged by delivery

In New York city, more than 1.5 million packages are delivered daily (N.Y. times, 2019).

Truck travel speed: 

30 m.p.h (2014) 

23 m.p.h (2019)

(m.p.h = miles per hour)
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https://www.nytimes.com/2019/10/28/nyregion/amazon-delivery-nyc.html

In Paris, other problems like illegal parking for cargo handling and delivery...

Parking → Congestion, land use
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Research problem & Research questions

 Problem 

• Improving the last-mile delivery efficiency and urban sustainability with 

mitigating the problems of freight parking.
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...

Questions

• How to know the parking places availability around the delivery destinations?

• How to select the best parking place for delivering servral orders at one time?

• How to optimize the route from the parking place to these destinations?
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Research view

• Internet of Things (IoT) as the technical support

• Digital Twin for physical objects visibility and real-time status

• Urban distribution environment awareness





Conceptualization
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Dynamic traffic

PPs selection

Several sorrounding destinations

Estimated Time 

of Arrival (ETA)

Route 

optimization

S1

S2

S3

P1

P2

P3

Freight parking options
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Data / Object connectivity → Ontology



Modeling (data connection) - Ontology

Classes, subclasses, relationships in the scenario: 
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Modeling (data connection) - Ontology

Specific instances describe the data needed: 

• ……
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...
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Modeling (objects connection) - Digital Twin

Conserve the dynamic and real-time states: 
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Shop

1

Delivery frequency: x / month

Delivery entrance: 23 Boulevard 

des Batignolles, 75008 Paris

Type: off-street parking places

With loading bay: Yes

Available space: y / 5

Road

3

Parking

Place3

Avaiable at

Distance: 100m

Access via

Congestion: z %
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Implementation - Digital twin platform
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 Sync the real-time physical world in the platform named Thing’in : 

https://www.thinginthefuture.com/ 

Physical Internet in City Logistics: Digital-Twin-driven Modeling and Implementation



Data - Paris Open Data
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https://opendata.paris.fr/explore/dataset/comptages-routiers-

permanents/table/?disjunctive.libelle&disjunctive.etat_trafic&disjunctive.libelle_nd_amont&disjunctive.libelle_nd_aval&sort=t_1h



Data - Paris Open Data
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Traffic data - visualization, traffic status
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Traffic status → Congestion degree → ETA



Data - Paris Open Data
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Parking data - visulization, parking for delivery
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Future work - DT platform and simulator
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DT platform Simulator

Thing’in
graph &platform

PPs performance calculation

KPI: environment, economic

Routing (O-P, P-D)

Orders boudling (Criteria)

Surrounded PPs pool for each bundle

Synchonize to simulate DT and physical objects

(DT + physical world) * Logistics = ?
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PI scheme application: parking places as micro-hubs for transshipment



Conclusion
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First results

• Conceptualization: freight parking management

• Modeling: Ontology model & Digital Twin model

• Implementation: DT platform for DT of objects

• Open data: parking information & real-time traffic data

Contribution

• Explore the value of the connectivity between data from physical objects in logistics

• Real-time states of vehicle, parkings, roads... → Delivery environment awareness

• For logistics players: improve the decision-making processes

• For other stakeholders (municipality, policy makers…): delivery ineffectiveness, 

behavior patterns → urban planning
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Thank you!
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yu.liu@mines-paristech.fr


