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ABSTRACT With the emergence of digital urban design methods,
the case-based reasoning (CBR) strategy has broadened research

jz.generator@

ideas for the design of urban forms, as well as provided inspiration for
the deep mining and utilization of urban data. The CBR strategy uses
existing knowledge to solve problems, which makes it possible for
urban morphological research to lead from the analysis of "index" to
the generation of "form". With the establishment of morphological case
database, the calculation of quantitative indicators, together with case
similarity retrieval, makes building a framework for morphological case
matching and generative design based on CBR a feasible research
direction. Taking block scale as an example, the current study selected
six representative cities in OpenStreetMap as data sources, extracted
block unit data and its internal building data with the help of geometric
operation, and then stored them on the database. For each block case,
three quantitative indicators were calculated and inserted into the
database as attributes: the urban form control index, block geometric
shape descriptor, and block primary and secondary axis. The urban form
control index was based on the collection and calculation of the basic
geometric information of the case, which consisted of three data: area,

GSI and FSI. The block geometric shape descriptor was based on the
geometric features of the block contour (e.g., area, perimeter, convex hull
and bounding box). Eight descriptors were calculated and integrated into
the shape feature vectors for each case, which were used as comparison
factors for case similarity. Calculation of the block primary and secondary
axes makes it possible to record the direction of blocks in advance, which
is helpful towards directly obtaining the matching angle in the process of
matching and generating. By comparison, the OBB method was chosen
as the calculation method, and the exhaustive calculation was combined in
order to conduct the direction matching. Based on the case collection and
indicator calculation outlined above, a five—step workflow for single case
matching generation can be constructed: target block preprocessing,
form control index screening, shape similarity retrieval, optimal direction
matching, and building volume generation. An experiment was conducted
in the current study in which two European cities were selected as test
sites and eight blank target blocks with different scales were selected for
the experiment. Based on the abovementioned workflow, the program
code screens and sorts the top eight most similar cases from the database
according to the input conditions and morphological characteristics of
each target block. One case was manually selected based on the site
situation as the best matching case, and the model was then generated
by analyzing the geometric information of the building to obtain the final
generation result. The results revealed the different effects of the three
quantitative indicators. As a pre—screening condition, the urban form
control index narrowed the optional range of the search results. The block
geometric shape descriptor provided an important basis for similarity
retrieval, and the retrieval results varied according to morphological
particularity and case richness. The block primary and secondary axes
played a role in the process of direction matching, which can improve
the efficiency of automatic direction searching. The research method
used in this study presents a feasible technical strategy for the aspects of
quantitative urban—form data mining, the application of database system,
and case-retrieval-based generative design. This strategy provides a
digital perspective for the transformation of index and form in the design
of urban forms and provides support for decision—making around urban
design.

KEY WORDS urban morphology; case—based reasoning; generative
design; index and form; block scale
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