«r ] Consiglio Nazionale 19/10/2023
delle Ricerche

Towards Intelligent Urban Decision Support:
Cognitive Duality and Digital Twins

A cura di Riccardo De Benedictis, Gloria Beraldo, Amedeo Cesta & Gabriella Cortellessa
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(Lack of) Planning in Urban Environments
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A cognitive architecture for decision supportin urban areas< cNR
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A cognitive architecture for decision supportin urban areas< cNR
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Thinking Slow

A timeline T is a function

T: T —>D

where T is the (either discrete or continuous) domain of time and D is
the (possibly infinite) domain of the timeline
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Thinking Slow

* Values on timelines are extracted from tokens

] . Trench(t,s;, e;)
 Atokenis an expression of the form IR
( N €1 =S AND — OpticalFiber(z, s, e)
N\ Xg, «o) Xig )y
: - Repair(z, sy, €,) / e-s=10
* Two kinds of tokens:facts and goals -
. . . Sz =€
* Rules define causal relations that must be complied
to in orderfor a given goal to be achieved
n(xg, ..,xXx) €1
* risarequirement: either a slave (or target)token; 2 L
constraint among tokens (possibly including the X
Xo, ..., X Vvariables), aconjunctionofrequirements, a e

(priced) disjunction of requireme
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CARPE DIEM, QUAM MINIMUM CREDULA 5|m||[-
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Thinking Slow
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Thinking Fast ... logically

Rule-based systems are a type of Artificial Intelligence systems that
use a set of “if-then” rules to make decisions or draw conclusions
e [F temp = 30 A humidity < 70 THEN activate_sprinkler
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Combined deductiOn and abduCtiOn reasoner
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Combined deductiOn and abduCtiOn (CoCo) reasoner NR
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A Transformer-Based Approach for Choosing Actions in

Social Robotics
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Conclusions

system and automated planning to AbductionORatioA }-
support decision-making in urban
management aq

* Rule-based systems excel at responding to
environmental changes, while automated
planning generates task-oriented plans for
achieving desired goals. © sonsingier 5 ControlTer _

* By merging these two approaches, urban (skills)
managers and decision-makers gain a s, a,
comprehensive and efficient solution for
managing diverse aspects of urban life. — Environment «~

» Both System 1 and System 2 heavily rely on
defining rules, which can be a challenging
and time-consuming task.

* The CoCo system combines a rule-based {
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