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Design-by-analogy is a prominent approach being utilized in innovation efforts [1-
3], including bioinspired design [4-6]. Design-by-analogy is the subject of ongoing 
efforts to develop methods and computational tools for retrieving examples from 
distant knowledge domains – a difficult task for designers. In efforts to create an 
analogy retrieval tool, it is necessary to evaluate how analogies are currently used 
by designers so as to understand how to implement analogies into an analogy 
retrieval tool known as Design-Analogy Performance Parameter System (DAPPS).

Research Motivation

In order to generate new solutions to a design problem, design-by-analogy proposes 
withdrawing principles from existing examples and applying them in the context and 
domain of the design problem.

Design-by-Analogy

Empirical Product Study
In order to evaluate how analogies are currently used by designers, we classified and 
analyzed a collection of 70 analogy-inspired products and the design processes that 
were involved when the product was created [7-9].

Results

Context variables:
Describing the personnel and circumstances related to the design example
Variables: Categories: Used to describe:

1. Inventors’ 
Occupation

Academic only,
The professional backgrounds of 
the personnel involvedNon-academic only,

Mixed

2. Biological Cross-
Disciplinary (BCD)

BCD, The diversity of the personnel 
involvedNon-BCD

3. Driving Approach 
to Analogy 
Mapping

Solution-driven, The design scenario surrounding 
the analogy-inspired example

Problem-driven

Analogy variables:
Describing the analogical mapping(s) made in the design example
Variables: Categories: Used to describe:

4. Analogy Source 
Domain

Natural analogs,
The source(s) of the inspiring 
analog

Man-made analogs
5. Analogy 
Multiplicity

Single,
Compound

Outcome variables:
Describing the outcomes achieved in the design example
Variables: Categories: Used to describe:

6. Additional 
Function

Additional function,

The benefits achieved by using 
the analogy-inspired concept

No additional 
function

7. Improved 
Performance

Improved 
performance,
No improved 
performance
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References• Designers often directly borrow critical functions from analog systems for their products. 
• Designer invert critical functions, see Figure 3.
• Designers are typically inspired more by natural analogs than by man-made analogs.
• Academic design teams are more often identified as biologically cross disciplinary than 

commercial design teams. 
• Biologically Cross Disciplinary teams tend to use more solution-driven approaches than 

problem-driven approaches.
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