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ABSTRACT

The analogy as a basic technique used in a number of design methods as a result of the
application of close and distant similarities from other areas, has been studied in the present
report. It is based on a very common and recommended technique of creative thinking.

Analogy is the basic means of the subjective logic of people, based on the systematic ap-
proach to the comparison of objects. Making analogies develops intuition and imagination, as
in fact it is a result of the qualitative synthesis of the appearance of the technical system by a
distant similarity. The professional development of designers is connected with the gradual

acquisition and development of the capacity of synectic techniques.
The analogies are very widely used in the design of industrial products. The creation of
new products and services can be significantly enhanced by applying this technique, com-

pared with the use of random ideas.

The aim of this report is to show the effectiveness of this technique for improving the
creative process and present the working mechanisms of the most frequently used design

methods using the technique of analogy.
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INTRODUCTION

Analogy is the most universal heuristic
technique for finding new ideas and solu-
tions, which mobilizes human intellectual
capacity. It is a general scientific and meth-
odological tool, used in all areas of scientific
creativity. There are no natural sciences or
humanities which do not use this technique
in the research process. The methodology of
research in some scientific areas (e. g. Bion-
ics) is almost completely oriented towards
the use of analogies.

The search for new ideas can be im-
plemented on the basis of analogies with
objects from other areas of scientific and
technical creativity, analogies with biologi-
cal objects, as well as with objects and phe-
nomena from the inanimate matter. By using
the analogies certain terms or words may
provoke new thoughts in human conscious-

ness and ‘include’ the information from the
gained experience.

The analogies do not provide a concrete
answer to the referred question, but lead to
one or more assumptions. In a certain sense,
they transform the unknown matter into
known one, and due to the found similari-
ties, allow solving the problem by using
well known approaches and at the same time
look at the problem from another, unex-
pected point of view.

STATEMENT

Analogy (from Greek “davodoyio™) in
the most general sense means similarity,
likeness or resemblance between objects,
phenomena and images, caused by common
characteristics. The analogy is a technique,
used to determine a similarity between im-
plicit but similar by a significant feature
concepts and phenomena. At the basis of
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this technique stands the transfer of infor-
mation from one comparable analogue
(source, model) to another one (aim, proto-
type). [7] The common source of creative
ideas in any case is the presence of a rela-
tion by analogy between the compared ob-
jects, phenomena and processes, and the
probable conclusion, made by analogy, as
the transfer of information. Noticing and
detection of similarities between the model
and prototype leads to the understanding of
new situations, based on similar ones.

There are different by nature and type
analogies between the objects (phenomena,
processes): material; symbolic; verbal; di-
rect and remote; by shape, structure, etc.

Depending on the type of information,
transferred from the model to the prototype,
there are: analogy by properties (attributive)
and analogy by relations (relational). [3]

The analogy is present in the creative
process in two aspects: as a means for ac-
quiring knowledge about the object, and as a
means for a synthesis of new knowledge for
the object and the surrounding environment.
In the first case we are dealing with the di-
dactic and practical function of the analogy,
and in the second case — with its heuristic
and cognitive function. The second aspect is
important for the activation of the creative
thinking, which stimulates the generation of
new ideas, knowledge, conjectures, hypoth-
eses and principles.

Finding new ideas and solutions, based
on making analogies, is carried out by using
groups of heuristic methods. The method of
heuristic analogy is based on the natural
drive of people to imitate, and in the general
sense consists of searching solutions and
comparisons between the objects, choosing
prototype and transferring the information,
obtained on the basis of its study, to the new
object. As a cognitive and creative method,
it can be used at all stages of the creative

process: in detecting and predicting the so-
cial needs; staging the problem task; search-
ing initial conjectures and hypotheses; trans-
ferring ideas, solutions and techniques to
new areas or for different purposes; for clas-
sification and typification of objects and
phenomena; for explanation and interpreta-
tion of the new by using well known terms;
for implementation of the new solution. At
any stage the role of the analogy is different,
but its heuristic properties are most clearly
expressed in the generation of ideas, hy-
potheses and in finding principles for solv-
ing the problem. Namely these operations
characterise the originality, effectiveness
and quality of the final solution.

Analogies, as a widely used technique
in the modern empirical and theoretical hu-
man activity, are related to terms like mod-
eling, interpretation, extrapolation, induc-
tion, deduction, generalization, specifica-
tion, classification, typification, unification,
standardization, adaptation, heredity, sym-
bolism, metaphoricity, scientific prediction,
etc.

Making analogies can be considered in
two aspects: as a transfer of properties and
relations from one area to another, and as a
transfer of analogies within a certain area
(creation of samples, models, standards for
reproductive imitation).

Types of analogies. According to
Grebenyuk and Bush [2, 4] the different
types of analogies can be summarised in the
following groups: functional analogy, struc-
tural analogy, relational analogy, analogy by
external shape and substrate analogy.

Functional analogy. This type of anal-
ogy could be transferred to the prototype
from the following models: analogical natu-
ral phenomena with apparent similar func-
tional properties; analogical natural phe-
nomena with hidden functional properties;
objects from other areas with analogical
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functions; objects from other areas with ana-
logical functions and additional representa-
tive functions; prosthetics — replacement of
the object or its element with a functionally
equivalent one.

The structural analogy can be ex-
pressed by three main types — isomorphism,
homomorphism and homology. In the indus-
trial design the most effective analogical

conclusions are connected with the follow-
ing structures: biomechanical; biochemical,
bio-architectural; natural inorganic; objects
from the past; use of structural prototype in
another area to perform analogical func-
tions; re-intergration — creation of complex
objects by structural analogy with simple
objects or details.

Figure 1: Application of analogies in the field of industrial production:

a) shoes from the ,,strvct” series, inspired by the construction of the Manhattan bridge, design: Continu-
um Fashion; b) Table light Bloom, which opens like a flower, design: Patrick Jouin, manufacturer: MGX;
¢) Crystalline chair, inspired by the inanimate nature, design: Patrick Jouin; d) WineHive wine rack,
inspired by the shape of bee cells, design: John Paulick, Kickstarter page

Analogy by external shape. In order to
obtain high quality products, the following
analogies, made by external shape, structure,
texture and composition tools, can be used:
biomorphism, which is expressed in imitat-
ing the appearance of natural objects; imitat-
ing traditional objects in order to provide
social value; pseudomorphism by analogy
with the external shape of other objects in
order to create a false impression; copying
the form of objects; expressing specific ex-
ternal features of an object to another one.

Substrate analogy. Some of the most
common ways of implementing the sub-
strate analogy are: creation of artificial ma-
terials by analogy with the natural ones;
imitation of expensive materials; standardi-
zation and unification of materials by com-
parison with models; replacement of scarce
and expensive materials with more afforda-

ble equivalents; transfer of materials to other
areas by analogy with secondary properties;
replacement of auxiliary materials and addi-
tives with their equivalents.

Relational analogy. The relations be-
tween the objects are extremely diverse, but
due to the substantive unity and common
connection between everything, are analogi-
cal. The usual types of relations, such as
cause — consequence; part — whole; part —
part; subordination — co-subordination; ar-
gument — function, as well as relations such
as order, sequence, synchronism, propor-
tionality, scale, etc., are of interest. The fol-
lowing relational analogies are most com-
monly used in the industrial design: stand-
ardization with regard to dimensions; scale
copying; shaping and modeling; analogies
by cause-consequence relations; relations by
order and sequence.
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Figure 2: Application of analogies in architecture:

a) Wuxi Grand Theatre, design: PES-Architects. The shape of the eight roofs is inspired by a butterfly,
perched on a lake shore; b) The roof of Auditorio de Tenerife concert hall is curved like a palm leaf. Pro-
ject: arch. Santiago Calatrava; c) Yorkshire Diamond Pavilion. Analogy with the atomic structure of the
diamond is used in its design. Project: Various Architects AS; d) One of the series of hotels, built on trees.

Inspired by bird nests, architect: Inredningsgruppen

According to the rules used for creating
analogies, the following four main types can
be distinguished: direct, subjective, symbol-
ic and fantastic analogies.

Direct analogy. This technique is used
for finding solutions to the problem in simi-
lar objects or processes from different areas.
When using this analogy, a special attention
is given to the living nature (biological
analogy), as the stock of biological ideas in
nature is practically inexhaustible.

The direct analogy handles with the fol-
lowing procedures: 1) task presentation in
general terms; 2) searching solutions in dif-
ferent areas by the description; in this stage
it is useful to make a list and classification
of the areas; 3) adaptation of the solutions,
found in the second stage, to the specific
task provisions.

Subjective analogy, empathy. This type
of analogy is a personalised representation
(immersion) of the image of the designed
object through emotional description of the
object function, made by first person. The
aim is to find the causes of functional im-
pairment and provide suggestions for its
removal. It is considered that the in-depth
examination of the problem from the inside
would lead to a better solution. Entering the
role of something or someone is trained like

in the theatre — habits, knowledge and de-
veloped creative imagination are needed.

Symbolic analogy. In this technique, the
problem is described in a few words, sum-
marized and abstractly. Metaphors are used
in the formulation of the task, which to de-
pict the essence of the object concisely, but
at the same time in the best possible
way. [1] The most commonly used meta-
phor is of the catachresis type, based on
relational oppositeness. The metaphor is a
result of the fantasy and is based on one of
the human properties - to compare and dis-
tinguish.

Symbolic analogy allows the use of
original, paradoxical description of the prob-
lem and to thus to look at the task from a
new perspective. It allows to show the con-
flict, lying at the core of the problem, visual-
ly. The symbolic analogy can be identified
with the invention of the name of a book.
For this reason it is known as ‘book title’
technique.

There are three ways for the implemen-
tation of the symbolic analogy. Each of
these methods begins with a specification of
the problem by a keyword, but continues in
a different way: 1) except with a keyword
(e.g. power) the problem is defined with
another word, having the opposite meaning
(e.g. weakness) and the found words are
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linked grammatically correct (e.g. power
weakness, weak power, power through
weakness, weakness through power, etc.); 2)
duplicating the specified keyword (e.g.
powerful power, power-power); 3) deter-
mining the characteristic properties of the
keyword and their connection in unusual,
paradoxical combinations. The third way is
one of the most commonly used and easily
applicable in practice.

Fantastic analogy. It is a technique in
which unreal, fantastic means and personali-
ties, fulfilling the requirements of the task
condition, are used. An ideal situation, even
contrary to the natural laws, in which the
task can be solved without any problems, is
mentally created. In this case questions like
‘How could these objects or personalities
solve the given task?’, or ‘Is it possible to
make these objects or personalities real by
using certain technical means?’, are asked.

Figure 3: Products, derived by using symbolic analogy:

a) ,,Sprout“ pencil, design: Democratech. The dream of writers and poets their words to ‘blossom’ from
their pens, can be visually implemented by using this pencil; b) Wax lamp, design: Merve Kahraman. This
lamp recycles its shade alone. While turned on, this part of it goes through a cycle of melting and subse-
quent shaping. This continuous cycle represents the transformation through metamorphoses; ¢) Appa-
ratus for air purification, representing a perfect partnership between human and plant. Design: Andrea

The analogy can be provoked con-
sciously, intentionally or accidentally, with-
out the participation of consciousness (by
association).

The mechanisms of finding similarities
in objects and phenomena of the surround-
ing world are so often used in the human
thinking that many of the analogies act not
at conscious but at subconscious, associative
level. Association is a psychological proper-
ty of man to freely connect different phe-
nomena (images, concepts, thoughts, feel-
ings, etc.) in which the occurrence of one of
them serves as an incentive to invoke anoth-
er one, present in the consciousness. Condi-
tionally, the first element can be called
cause and the second one — consequence.
Association can be implemented on the ba-
sis of a similarity, contrast or objective rela-

tion, verified by the human experience. It
occurs uncontrollably (without participation
of the consciousness) and is a reflection of
real objects and phenomena in the human
consciousness. To a great extent it depends
on the experience, emotions and other hu-
man characteristics, as well as on the condi-
tions at the time of its implementation. The
human capabilities to generate associations
are practically unlimited.

Association is a component of several
design methods. Some of the most common-
ly used by the designers methods that use
the associative searching and heuristic prop-
erties of randomness are: ‘brainstorming’,
‘focal objects’ method, ‘chain association’
method and metaphorical method. These
heuristic methods are distinguished by sim-
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plicity and unlimited opportunities for
searching new solutions.

CONCLUSIONS

Analogies are not simply a result of the
unbridled imagination but have an objective
determination. We can establish relations
between almost everything and reach new
ideas.

The analogy is a means of specifying
the thoughts, so it plays a special role in the
scientific explanations. It is important to
note that analogical conclusions do not
prove anything themselves, bur prove the
deductive inferences based on analogy. That
is why finding the expected credibility level
of conclusions is of theoretical and practical
interest. The effectiveness of the analogical
conclusions depends on the following pre-
requisites: abstracting from the limitations
and conditions when searching new ideas;
using distant, inaccurate analogies for ob-
taining more original results; using as many
properties and relations as possible in order
to expand the field of new ideas.

The ability to make analogies is one of
the most important prerequisites for the ef-
fectiveness of the creative process. The pro-
fessional development of designers is con-
nected with the gradual acquisition of anal-
ogies, as this process is connected mainly
with the constructive rationalization and
visual image of what has stimulated human
brain as well as its visual interpretation.
Solving the task is connected with pro-
cessing the obtained information (mental
modeling).

The use of analogies stimulates brain
activity, triggers fantasy and imagination,

contributes to ‘break’ the stereotypical con-
cepts dealing with psychological inertia of
thinking, but its implementation requires
training, rich imagination and ability to
think abstractly.
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