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Abstract

how they impact the corresponding process development in practice.

The concept of generative design has been researched, leveraged and employed extensively in engineering, manufacturing, architecture,
construction and general product development applications during the past few years. While some research groups have investigated and
published on theoretical aspects of algorithmic design for aesthetic-only, non-technical fashion design use cases, the practical characteristics of
the methodology have yet to be explored and investigated. Furthermore, besides aesthetic applications, the related technical issues of product
design are to be considered and examined. By way of a basic and anonymized example involving a footwear design project, this commentary
provides an overview of this concept in practice. The example entails both the technical and aesthetic aspects of generative fashion design and
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Introduction

Algorithmic generative design creates design solutions,
which meet a set of constraints based on a specific set of design
parameters. Essentially, once the design constraints are defined
as the desired characteristics associated with the output, the
generative process utilizes the specified range of input variables to
create iteratively any and all design solutions, which comply with
the above constraints in principle. Considering the complexity of
the process to accomplish this task, one would assume enormous
amount of time and effort to be required to bring it to completion
for each iteration. However, with the advent of cloud computing
and the prowess of artificial intelligence technologies, this task
can be currently carried out quite effectively and efficiently and
referred to as generative computer-aided design (G-CAD). In fact,
the approach has been more progressively used in scope and scale
in recent years in a variety of disciplines within a wide range of
industries. The capability is now available commercially as part of
computer-aided design software packages and thanks to the recent
advancements in scripting capabilities, the concept can even be
implemented without specialized programming knowledge and
skills. The reported notable use cases of the approach in fashion
design have been mostly theoretical and limited to those involving
application-specific generative adversarial networks (GANs) [1-4].
In these cases, the design variations have been limited to aesthetic
aspects, including, for example: dress silhouette; collar style;
sleeve length; materials pattern; materials color; etc. However, the

corresponding design iterations concerning the technical issues
impacting the structural performance, thermal performance,
total weight, manufacturing constraints and other functional,
fabrication and cost characteristics of fashion-related products
can be considered and optimized as well. To the author’s best
knowledge, there are currently no publications with a detailed
discussion of this subject matter in the public domain.

Case Study

As in other instances of generative design use cases in
practice, the approach is leveraged to produce the largest number
of conforming solutions, from which the ideal design option is
selected by the stakeholders. A typical process flow to accomplish
the above objective is shown in Figure 1. At the onset of the
process, in preparation for inputting into the model, the basic
design characteristics and product attributes are defined. At the
end of the process, the ideal design is selected. Figure 2 shows an
anonymized wedge sandal footwear design example, in which the
wearer weight distribution (WD) is indicated as a parameter for its
midsole’s weight-rigidity options exploration within the specified
modification range (MR). Additionally, multi-color band stripes are
to be explored for its vamp strap. Depending on the complexity of
design, the input digitization for algorithmic iterations may involve
one or more steps, in which the information in the analog format
is converted to that in digital format. Essentially, using various
commercially available software packages, a preliminary sketch
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will be converted to a three-dimensional design compatible with
the ultimate synthetic design generating program. As an example,
Figure 3 shows the result of such conversion for the wedge sandal
midsole in the above project. Once this task is completed, the range
of input parameters are specified to ensure the output variants
meet the desired technical and aesthetic constraints. The aesthetic
input parameters such as the choice of multi-colored elements
require second order interpretations for proper translation and
utilization by the program. An additional process step follows,

mixed and matched with those of aesthetic-based solutions. Figure
4 shows a limited set of synthetic designs generated for the wedge
sandal example of Figure 1. It must be noted that this step can be
integrated with the overall synthetic solution generation step to
create the final set of design options featuring both the technical
and aesthetic variations. Shown in a limited scale as an example in
Figure 5, once the complete set of output solutions are available,
the stakeholders will review them to select the ideal design for
their new fashion product.

in which the generated technical-based solutions are randomly
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Figure 1: Typical process flow for generative fashion design.
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WD1:Weight distribution 1 (on cutsole)
WD2:Weight distribution 2 (on insole)

MR: Modification range (within midsole)
P:Perforation

Figure 2: Synthetic footwear design output for a specific set of technical and aesthetic inputs.
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Figure 3: Three-dimensional CAD conversions of initial design sketches
\ J

4 N\

\ J

e N
Figure 5: Synthetic design output matrix for various sets of technical and aesthetic input parameters.
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Conclusion

Generative design can provide novel solutions and options
for development of fashion products. The complexity involved
in implementation of the concept is manageable thanks to the
availability of commercial computer-aided design software
packages offering this capability as a built-in function as well as

recent general advancements in scripting capabilities.
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