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BUSINESS 
CHALLENGE
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 – Porto Antico: Genoa’s historic and multifunctional waterfront
 – High pedestrian density, limited access, complex delivery rules
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URBAN CONTEXT



o To reduce emissions and traffic 
congestion

o To improve safety and 
accessibility in Porto Antico

o To test predictive urban logistics

o To enable scalability to other city 
contexts

The Key Question:  Which and how many carriers is the optimal amount to satisfy the 
observed demand? 
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PROJECT GOALS



THE MODEL
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A Hybrid Simulation Approach



Agent-Based Modeling (ABM) was 
used to simulate the behavior of 
individual delivery vehicles, customers, 
and logistics hubs.

Discrete-Event Simulation (DES) was 
used to manage delivery timings 
(pickups, drop-offs, schedules, events).
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A HYBRID APPROACH



GIS Integration was used to represent 
the actual road network, pedestrian 
zones, and restricted areas of Porto 
Antico.
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GIS INTEGRATION



RESOURCE 
ALLOCATION

Assigning limited resources to tasks in the best possible 
way, given a set of constraints, to maximize or minimize 
an objective.
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OR-TOOLS
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OR-TOOLS: CVRP

Example from: https://developers.google.com/optimization/routing/cvrp#java_2 12



In the Properties tab:

OR-TOOLS: INTEGRATION

Download the C++ files, build the dll and add in:

13Example online: https://cloud.anylogic.com/model/0caf830a-4b60-4fb4-b41f-2103e15428f0?mode=SETTINGS



AUTOMATE
& PREDICT

Bringing Simulation and Machine Learning Together 
with Automated Workflows. 



Repeat as many times as necessary (2000x)

AUTOMATE & PREDICT

Update Input 
Data File

Call AnyLogic Model to 
Run Simulation with New 

Configuration

Copy Output 
Data File

Train ML 
Model

Simulation 
Database
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ML MODEL

Features

Tree 1 Tree 2 Tree 3

Prediction 1 Prediction 2 Prediction 3

Final 
Prediction

…

…

…
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RandomForestRegressor

Is the weight of the 
package more than 

x 𝑘𝑔?

Yes. No.

Is the total volume less 
than y 𝑑𝑚3?

Yes. No.

DecisionTree

…
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Optimal Distribution

V1 V2 V3 V4

ML MODEL

ML Model

Input:
number, 
volume, and 
weight of 
packages 
considering 
usual demand.
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ECOLOGIS 

Executive summary and video demonstration
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VIDEO DEMONSTRATION
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Which and how many carriers is the optimal amount to satisfy the observed demand? 

BUSINESS CHALLENGE

1

2

0

1

0

1

2

AGV E-bike Drone E-scooter

AGV E-bike Drone E-scooter
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