Researcher profile presentation

Along with my advanced education and commitment to research, which | continue to cultivate in
prestigious national and international contexts, | have held senior research, teaching, and
professional positions in the fields of AEC/O - Architecture, Engineering, Construction and
Operations, with a multiplicity of project responsibilities.

By means of a collaborative approach, | am a passionate explorer of integrated project/process
experimentation related to design, feasibility studies, quality, safety programming and controlling
workflow and workload, in particular for sustainability and valorisation interventions on buildings of
outstanding historical interest, large workshops and manufactures.

Motivated by a natural aptitude for unifying theory and practice, | am specialised in structuring and
managing building knowledge for complex tasks requiring high level of problem abstraction, aimed
at creative and effective solutions re-composition.

With the support of a multidisciplinary trusted network, made up of specialist consultants and

researchers belonging to different domains, my research aims at developing integrated analyses to
ARMANDO TRENTO think more consciously about interoperable semantics of the project, and to organize actors,
Architectural Engineer, Ph.D. activities and resources more effectively.

I am challenged by contexts and projects opportunities to fully exploit my competencies while

armando.trento@unipi.it ] e
tackling exciting tasks.

(+39) 329 3953381
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Main research interests

ARCHITECTURAL ENGINEERING CONSTRUCTION OPERATIONS (AECO)

e Building Knowledge Modelling and Management

® BIM, Digital Twins and Internet of Things

o Artificial Intelligence for Sustainable Built Environment
e Digital Heritage and Conservation

® Design Concepts, Strategies and Experimentation

e Virtual Reality, Augmented Reality and Mixed Reality
in Architecture

e Design Tools Development and Applications
e Digital Design and Construction for a circular economy

e Education in Computational Design and Digital
Fabrication

e Human-Computer Interaction in Design

® Responsive and adaptive Design

» Shape, Form and Material Studies for Sustainability
* Simulation, Prediction and Evaluation

e Theory in Computational Design and Digital Methods
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BIM SEMANTIC ENRICHMENT (IFC + KNOWLEDGE BASES)

Systematic investigation of methods, models, and technologies aimed at enhancing Building Information
Models with explicit, human and machine-interpretable semantics in order to enable interoperable,
intelligent and explainable use of building data across the entire asset lifecycle.

ENHANCED DESIGN REASONING (ONTOLOGIES + A.L.)

Research on the overlapping of semantic levels on top of current models for interoperability by operating the
technological transport, in the field of AECO, of techniques and languages of representation from
knowledge engineering and management. Ontologies to complement deep learning models, both:

- for A.l. training on inference workflows, embedded within the model and

- for output-stage quality enhancement as post-processing mechanisms on A.l. results.

HERITAGE VALORISATION AND SUSTAINABILITY SIMULATION (V.R. + BIM/SHAPE + KNOWLEDGE)
Knowledge-based frameworks offer a structured layer that can complement primary data modalities:
BIM, point-clouds, text notations, survey image and sensor data to support collaboration among specialists.
Research on integration patterns to bridge the information gap between different
platforms/tools/methods, by enabling more intuitive access to multidisciplinary perspectives.

Relevant case studies for environmental sustainability, user-context behaviours, restoration decision-making

\_ regulatory compliance, hazard reasoning, knowledge reuse, throughout building's lifecycle.
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BIM Semantic Enrichment

INDUSTRY FOUNDATION CLASSES + KNOWLEDGE BASES + INFERENCE ENGINES

e £t Promct Wndow PALComstants TOVUTab Code Prompt Colsberston

An innovative methodology to represent AECO design knowledge and an advanced model to manage it
collaboratively in order to explore multiple, integrated solutions, improve their reliability and increase
actors' decision awareness and process efficiency.
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Enhanced Design Reasoning

BIM + ONTOLOGIES + A.I.

/” PROCESS ONTOLOGY
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Heritage Valorisation and Sustainability Simulation

V.R. + BIM/SHAPE + KNOWLEDGE BASES

Project Project
Immersive visualisation and reasoning Data Base Knowledge Base
automation for intuitive enhanced practices
In order to address a realistic cross-disciplinary
problem in its actual context, we experiment
integration of VR with BIM or mesh models REVIT ACCESS ACCESS RIS
enriched with knowledge bases to evaluate A
conservation, energy and risk mitigation :
strategies for historic assets.
Combining immersive visualisation  with
semantic building data and, by a smart link
mechanism, with codified heritage knowledge,

this approach supports evidence-based
decisions, scenario testing and explainable

A

..... .
trade-offs between preservation, performance, = .
and long-term environmental resilience.
By means of an action research methodology,
because of its strategic ability to connect
experimentation  and  practice, ad-hoc
customized applications workflows have been SEMANTIC PROJECT
REASONING COMMUNICATION

developed to support the communication,
reflection and engineering of restoration
projects in relevant Italian cases.
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