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Changing
the way we

DESIGN CONSTRUCT OPERATE

New technologies have begun transforming the way that

infrastructure, real estate and other built assets can be 

designed, constructed and operated





Construction



The combination of Digital technologies 
enables, in addition to a full collaboration 
between all actors of the building process, 
the adoption of a digital building life-cycle 
model that allows to: 

• create the digital virtual buildings first 

• assemble the physical artifact and 

• commission the digital-physical building 
as a new tool for real estate and facility 
management. 

In particular, the Construction 4.0 approach 
allows to:

▪ virtually erect the building by simulating and 
monitoring its performance at all process 
stages from design, construction, management 
to decommissioning

▪ automate the processes of design (via 
parametric/generative tools), construction (site 
automation) and building management (BAS, 
digital twin)

▪ analyze the operational data of the 
construction and management phases for 
predictive analysis, optimization and decision
making

Construction 4.0



Partner



Construction Digital Twin & 
Artificial Intelligence Master Course

Department of Urban Planning Design Architecture Technologies

Sapienza University of Rome

Faculty of Architecture

Master Degree in Architecture, Engineering, Computer & Data science

One year

Classes (on line)

Workshop & Laboratories (blended)

Internship | 2 months

Final thesis



Section I
Industry 4.0 for the AECO sector

Digital transition in the AECO sector
tools and methods

Construction Digital Twin

Key enabling technologies



Section II
Computer Science, Data Interoperability
& Artificial Intelligence

Data Management

5G Network

Data Analytics & Machine Learning

Artificial Intelligence

Main partners



Section II
Advanced survey systems, 
BIM, GIS e Big Data Management

Topography and 3D Reality Capture

Scan-to-BIM

Digital advanced survey systems

GIS & Big Data Management

Main partners



Section IV
From BIM to Digital Twin of the built 
the environment

BIM in Construction

Digitalization of the costruction sector

Multidimensional digital models BIM

Common Data Environment (CDE) 
and interoperability

Main partners



Section VII
Virtual Construction and Operation: 
Extended Realities

XR in Construction

Virtual Design & Construction 

AR/VR/MR

Collaborative frameworks, platforms 
and devices

The metaverse

Main partners



Section V
Construction Project Management
& data-driven decision making

Estimating – planning – construction

Simulating & quantifying,
time and costs control

Simulation of the 
progress of works

Main partners



Section III
IoT Systems and Artificial Intelligence 
for Built Environment Management

AI in Construction

Artificial Neural Networks

Overview and basics of AI

Computer vision 

Main partners



Section IV
From BIM to Digital Twin of the built 
the environment

Operation & Management 

From AIM to Digital Twin

7D BIM & Asset information model 

Data management & 
Cloud computing Main partners



AI in Operation & Management

Section III
IoT Systems and Artificial Intelligence 
for Built Environment Management

Artificial Neural Networks

Overview and basics of AI

Computer vision 

Main partners



Section VII
Virtual Construction and Operation: 
Extended Realities

XR in Operation & Management

Virtual Construction & Operation

AR/VR/MR

Collaborative frameworks, platforms 
and devices

The metaverse

Main partners



Case histories



Section IX
On-field activities

Digital survey: on-field lab

AR/VR/MR

Visit: construction 
sites

Visit: Living labs

Main partners



Section VII
Virtual Construction and Operation: 
Extended Realities

Workhop & Labs

Digital Project & Construction 
Management

BIM, GIS & CDE Management

Predictive maintenance & 
computer vision

Construction Digital Twin

Main partners



Thanks for your attention
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