
Michał Marmur 

City spatial composition representation 

in Digital Twin model 

 

 

Abstract 

 

The aim of this work is to improve the effectiveness of methods for record urban 

space. A record is understood here as a three-dimensional representation used to shape 

or transform urban composition1. The effectiveness of this record, however, depends on 

the proper hierarchy of the elements being composed. 

The essence of a city is its "appropriateness" to the needs of its inhabitants2. Urban 

space serves as a system of transmitters3 that facilitate the functioning of its fellow 

citizens. The effectiveness of this system of spatial signs4, constantly enriched since the 

dawn of "urbanity,"5 creates the collective identity of city dwellers6. These signs, 

permanently present in the fabric of the city, constitute a language that allows for "being 

human among people."7 This somewhat forgotten language, with its proper and 

universally understood hierarchy of meanings, should not be supplanted by the technical 

structure of the city8, which, in its ambiguity, becomes incomprehensible and erases its 
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great cultural heritage9. The key, therefore, is to ensure that the fundamental 

achievements of urban aesthetics are not displaced by a narrowly understood technology 

that, by stripping it of traditional meanings, displaces the concept of "urbanity." Hence, 

the task of this work is to bring urban composition to the forefront, attempting to define 

it, and then attempting to capture the proper hierarchy of meanings in the digital 

environment. 

Contemporary digital data processing techniques offer a multitude of possibilities 

for record urban parameters. This multitude blurs the hierarchy of design goals. They give 

priority to technical-economic, quantitative parameters, which are therefore 

unambiguous and relatively simple to technically represent. Meanwhile, the essence of 

recording urban space lies in qualitative characteristics resulting from the expectations of 

its users. Quantitative parameters are critically important today, but they must be derived 

from appropriately composed qualitative characteristics. Urban composition, thus 

defined, should be understood as a set of features of urban space that directly impact the 

quality of life of city residents10, their feelings, and ultimately, their behavior. In this 

approach, the definition of urban composition relegates to the background the issues of 

city physics, technology, and economics understood at the technical and construction 

levels11. Of course, these issues are globally crucial, especially in the era of economically 

and energy-efficient solutions12, as well as from the point of view of contemporary 

opportunities offered by digital technology13. 
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