
URBAN DIAGNOSTIC 



IMM recognizes the city as a Complex Adaptive System comprised by the synergic 
integration of elementary parts, which through their arrangement and the architecture of their 

ligands provide a certain physical and provisional arrangement of the System. 



COMPLEX ADAPTIVE SYSTEM
As special class of complex system that has the capacity for adaptation and evolution through a dynamic between micro and 

macro-level feedback loops over time. Such systems consists of agents interacting in a non linear fashion and creating 
networks of connection so as to act and react to each other’s behaviour. Through adaptation, agents have the capacity to 

locally synchronize their states or activities, and out of these local interaction the system can self organize with the 
emergence of globally coherent patterns of organization   
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Urban diagnostic 

In IMM, urban diagnostic is a model-based approach able to define through an rigorous 
qualitative and quantitative representation, the state of a system and its 
performance. IMM investigating urban context as a Complex Adaptive System analyzes
patterns of problems and malfunctioning conditions to infer the source of the 
problem. The identification of the cause or nature of malfunctioning condition or 
problems by systematic investigation makes our diagnostic work necessary for any 
effective transformation process.





“Porosity or void fraction is a measure of the void (i.e. "empty") spaces in a material,
and is a fraction of the volume of voids over the total volume, between 0 and 1, or as
a percentage between 0 and 100%”.

Porosity
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CASE STUDIES OF BERGAMO NEIGHBORHOODS:
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“In Fluid mechanic Permeability is a measure of the ability of a porous material to allow fluids to 
pass through it. It is related to Porosity but also to the shapes of the porous”. 

Permeability
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FIG. 5. Diffusive Flux (F) computed on Milano Mura M. 
urban structure normalized over the diffusive flux FH

computed in fee fluid in y-direction. The axis x-y 
represents the reference system and the resulting tortuosity 

value in y direction (τy) is equal to 2.87. 

FIG. 3 Milano Mura M. Directness map, frequency of street 
passing through when traveling the shortest path between 

border points
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“Diversity contributes to complexity and underpins system level robustness, allowing for 
multiple responses to external shocks and internal adaptations”. 

Diversity
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“accessibility can be viewed – in general – as the "ability to access" and the 
possible benefit to some system or entity”. 

Accessibility
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“Interface is a strong indicator of the quality of movement provided by the street network, 
and hence a very important tool for design of an efficient urban morphology of street 

networks and their relationship with the voids”. 

Interface
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Proximity

“Proximity indicates how the distribution of different types of uses can easily be reached by the 
non-motorized traffic in the urban context. It is the number of different type of key functions in a 

predetermined distance; in fact, the predetermined area is walkable scale”. 
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“Effectiveness defines the capability of producing a desired result in term of the 
transportation to cover built volumes around it”. 

Effectiveness
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CASE STUDIES OF PROXIMITY IN MILAN:
GRECO PIRELLI PORTO DI MARELORENTEGGIO –RONCHETTO DEL NAVIGLIO
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31%  IMPROVEMENT



Performance Indicators
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This tutorial contributes to the implementation of 
the following Sustainable Development Goals:



http://www.immdesignlab.com


