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Abstract

The article examines a number of fundamental factors that significantly influence the gen-
eration, development, evaluation, and commercial implementation of innovative technical
solutions under the conditions of rapid digital transformation. Particular attention is devoted
to the role of modern multidisciplinary digital technologies incorporating elements of artificial
intelligence and artificial neural networks as instruments for enhancing inventive activity, in-
novation analysis, and the identification of effective technical solutions.

The study considers the distinction between practically applicable technical solutions capa-
ble of solving real technological and engineering problems and formal or speculative concepts
that possess limited practical value despite their apparent novelty. The influence of technical
stereotypes, technological paradigms, and associated psychological barriers on the formation
and implementation of innovative ideas is analyzed. Special emphasis is placed on the mech-
anisms through which such barriers hinder the resolution of technical and technological con-
tradictions and limit the emergence of non-obvious and highly effective engineering solutions.

The article further examines the impact of contemporary information technologies on the
innovation process, including the substantial reduction of development cycles, increasing tech-
nological complexity of new products, rising costs of prototype creation and testing, and the
growing importance of market-oriented innovation strategies. In this context, the necessity for
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inventors and developers to possess multidisciplinary competencies extending beyond tradi-
tional engineering expertise is highlighted.

Particular attention is given to the integration of foresight methodologies, innovation-
oriented analytical approaches, market demand assessment, and consumer behavior analysis
with modern artificial intelligence technologies. The author emphasizes the importance of com-
bining technical creativity, predictive capabilities, and commercial awareness in order to maxi-
mize the probability of successful implementation and commercialization of innovative products.

The article proposes several key directions that, under current technological and economic
conditions, exert a decisive influence on the future development and market success of new
technical ideas and innovative products. These directions are presented as practical guidelines
for improving the effectiveness of innovation management and increasing the commercial via-
bility of advanced technological solutions.

Keywords: Digital technologies; Elements of artificial intelligence; Elements of artificial
neural networks; Innovative products; Innovation analysis; Creative activity; Technical
and technological stereotypes; Specific local domain; Overcoming technical, technological,
and design stereotypes; The most effective and non-obvious technical solutions; Combined
highly effective and non-obvious technical solutions; Foresight techniques; The potential for

developing technical solutions with auxiliary innovative functionalities

All inventors are aware that some technical
solutions prove effective under real operating
conditions, function successfully, and solve
numerous practical problems. Such solutions
often stimulate innovation analysis at the for-
mulation stage and initiate purposeful cre-
ative activity on the part of the inventor. At the
same time, there are artificially conceived and
seemingly obvious technical solutions that are
developed in isolation from practical reality
and ultimately solve nothing beyond satisfy-
ing ambitious aspirations to create some form
of technical or technological concept, which is
frequently of little or no practical value.

Furthermore, technical solutions arising
within any specific local field inevitably affect
existing technical stereotypes and the psycho-
logical barriers that have emerged and continue
to emerge on their basis. These barriers hinder
the resolution of technical and technological
contradictions that have developed as a conse-
quence of such psychological limitations.

Twenty years ago, the necessity of gen-
erating inventions of the second category, as
well as the equally important need to account
for the influence of psychological barriers,
could be justified by their auxiliary role in the
selective identification of the most effective
and non-obvious technical solutions from
the broad spectrum of technical and com-
bined creative ideas generated during the in-
novation process.

The emergence of information technolo-
gies and the substantial reduction of the time

cycle required to transform an inventive con-
cept into a commercially demanded and prac-
tically implementable product, together with
the increasing technical and technological
complexity of modern products, which pro-
portionally raises the cost of prototype devel-
opment and testing, require a fundamentally
new approach to the creation of technical solu-
tions possessing auxiliary innovative functions
while remaining highly non-obvious.

Today, if an inventor wishes his or her in-
novative ideas to be utilized in practice, it is
no longer sufficient to rely solely on foresight
techniques, intuition, and a well-developed
imagination. The inventor must become
a multidisciplinary specialist capable of un-
derstanding — or at least sensing — the com-
mercial and consumer demands of the mar-
ket, irrespective of prevailing stereotypes and
the psychological barriers associated with
them, which are often rooted in the apparent
obviousness of the implementation pathways
for synthesized ideas.

Several fundamental directions current-
ly exert a decisive influence on the future of
new ideas. Consideration of these directions
can ensure a genuine and substantial level
of commercial success, whereas neglecting
them may permanently prevent an idea from
being implemented in any commercial form.

The author proposes to examine several
of these fundamental directions, recognizing
that the scope of the present article allows
only a concise thesis-based discussion.
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Figure 1. An example of modern innovative design featuring a complete
simulation of the structural materials used, including their properties, performance
characteristics, methods of mechanical processing, and types of finishing treatment.

For contemporary technological innova-
tions, which are often generated through in-
tensive brainstorming involving large teams
of specialists interested in achieving an effec-
tive result that may be considered an equiv-
alent of the ideal final outcome, significant
organizational challenges exist within the
innovation process. These challenges arise
from objective factors, including psychologi-
cal, technological, and design stereotypes, as
well as the apparent obviousness of emerging
concepts and proposed solutions.

Emerging and continuously developing
technical, compositional, and technological
solutions are frequently evaluated through
the prism of conclusions derived from the
practical application of the laws governing the
development and construction of industri-
al technologies, machines, and mechanisms
established during the previous century, at
a time when modern materials, components,
assemblies, advanced industrial electronics,
and laser technologies were unknown.

Moreover, the integration of artificial
intelligence and artificial neural network el-
ements into the infrastructure of new tech-
nical systems significantly complicates the
design process and the formation of the tech-
nical and technological characteristics of in-
novative products.

This situation is further complicated by
the fact that, as noted in the first part of this
publication, recognition of a technical solu-
tion as an invention is based on different cri-
teria in the United States and in most other
countries. In the United States, patentability
is assessed according to four criteria, where-
as in most other jurisdictions three criteria
are generally applied.

The fourth criterion is precisely the subjec-
tive evaluation factor that gradually initiates
and reinforces the psychological stereotype
based on the division of new technical solu-
tions into obvious and non-obvious categories.

The presence of a clearly expressed sub-
jective factor introduces into the evaluation
process comparisons with known design and
technological elements and their combinations
derived from previously developed solutions.

The familiarity of a particular solution
and all aspects of its implementation cannot
constitute an objective factor, since the de-
termination of whether a technical solution
is obvious or non-obvious fundamentally
depends on the knowledge, experience, and
professional competence of the experts con-
ducting the evaluation.

In modern engineering and technological
developments, novelty is no longer a reflec-
tion of a single technical discipline. Rather,
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it represents the integration of multiple disci-
plines, including electronics, microelectron-
ics, advanced materials science, fiber-optic
technologies, and laser engineering. Conse-
quently, the assessment of obviousness or
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non-obviousness must be conducted from
multiple disciplinary perspectives and can be
performed effectively only through the joint
participation of highly specialized experts to-
gether with specialists in systems integration.

Figure 1—1. The figure illustrates alternative industrial configurations of the devices
presented in Figure 1, incorporating three-dimensional analysis of the scale factor, together
with a parallel assessment of the level of non-obviousness associated with the entire set of
engineering, technological, and design solutions integrated into this innovative product

Figure 2. An example of modern innovative design utilizing sectional views,
accompanied by technical and innovation-oriented analysis aimed at substantiating
and evaluating the degree of non-obviousness of all device components, as well as the

corresponding non-obviousness of the functional characteristics of assembly associations
and the subsequent commercial advantages derived from these characteristics

197 DEVELOPMENT OF DIGITAL TECHNOLOGIES INCORPORATING ELEMENTS OF ARTIFICIAL



Austrian Journal of Technical
and Natural Sciences, 2026 No 5-6

Within every technical discipline, cer-
tain standard solutions gradually become
established over time and eventually evolve
into stereotypes that are familiar to virtual-
ly all practicing specialists in the respective
field.

Such stereotypes become deeply embed-
ded in everyday engineering practice, and any
modification of a design or technology en-
counters a certain level of resistance, which,
over time, develops into a well-defined tech-
nological and psychological barrier.

Under these circumstances, the effective
generation of innovative ideas through brain-
storming techniques, as well as the refinement
of these ideas and their innovative combina-
tions toward achieving a boundary-level ideal
final result, may encounter — and in practice
frequently do encounter — stereotypical psy-
chological barriers. Even when a portion of
the working group generates technically via-
ble proposals that are non-obvious to an av-
erage specialist within a particular industry,
such proposals may not be unequivocally ac-
cepted and, especially during the initial stages
of evaluation, are often rejected.

If one turns to the Theory of Inventive
Problem Solving (TRIZ) and its methodol-
ogies for achieving the Ideal Final Result
(IFR), it becomes apparent that this theory
is not entirely adequate under the conditions
of contemporary integrative and highly com-
plex technical solutions.

Moreover, even prior to the emergence of
such solutions, the Theory of Inventive Prob-
lem Solving possessed a number of signifi-
cant limitations that evidently contributed to
the stagnation of its development following
the death of its author and created substan-
tial difficulties in its practical application.

What were the principal limitations of
this approach?

Within the framework of TRIZ, and in ac-
cordance with the technological realities of
its time, an attempt was made to formulate
universal laws governing the development
of technical systems that would serve as the
foundation for a general problem-solving
methodology.

These principles remained relevant until
the emergence and widespread implemen-
tation of processor-based technologies and
the subsequent adaptation of classical ideal-
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result concepts to new technological para-
digms. The effectiveness of these paradigms
became determined not only by the quality of
engineering and technological solutions and
their combinations but also by the sophis-
tication of the software systems integrated
with them, which introduced fundamentally
new commercial characteristics to innovative
products and inventions.

However, many of the principles and laws
formulated more than seventy years ago can
no longer be regarded as universal laws un-
der the conditions of extensive digital trans-
formation and the widespread implementa-
tion of modern information technologies.

They should more appropriately be re-
garded as developmental patterns or ten-
dencies in technological evolution, and even
then as incomplete representations of the
innovation process. Consequently, a com-
prehensive and coherent methodology for
problem solving based exclusively on such
laws never fully emerged.

The formulated laws were primarily em-
ployed as methodological explanations for il-
lustrative examples of inventions rather than
as a complete framework for innovation de-
velopment. Factors of commercial feasibility
were largely excluded from consideration, and
insufficient attention was paid to the influence
of market requirements on the application
and continuous modification of the evolving
principles governing technical systems.

As aresult, limited consideration was giv-
en to the possibility of adapting, optimizing,
and modifying technical objects in a manner
that could transform an invention through
evolutionary development into a non-obvi-
ous, commercially viable, and fully market-
demanded innovative product at a funda-
mentally new level of commercial utilization.

Recent patent disputes among the world’s
largest technology companies clearly demon-
strate that the traditional laws governing the
development of technical systems are no
longer capable of reflecting the full diversity
of functions, characteristics, and challeng-
es associated with modern multifunctional
products whose structural features exhib-
it a high degree of non-obviousness. Tak-
ing into account the numerous new factors
that characterize contemporary innovative
products and continue to emerge as a result
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of technological progress, there is a need to
reformulate these laws by linking them with
the principles governing the development of
commercial structures, the commercializa-
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tion of innovative ideas, the infrastructure
of the modern innovation economy, and the
practical globalization of innovation pro-
cesses.

Figures 3 and 4. Examples of combinatorial innovative design developed
on the principles of overcoming technological stereotypes

The dialectical approach based on contra-
diction analysis, which formed the foundation
of the principal problem-solving methodol-
ogy, was substantially modified through the
introduction of new concepts, including tech-
nical and physical contradictions. These con-
cepts significantly altered the essence of the
dialectical contradiction originally formulated
within classical dialectical logic, thereby cre-
ating difficulties in identifying contradictions
when addressing real-world inventive prob-
lems. Furthermore, this approach failed to ad-
equately assess the degree of non-obviousness
of technical solutions, particularly those in-
corporating elements of artificial intelligence
and artificial neural networks.

In this context, and considering the ex-
tensive integration of digital technologies
and software applications into classical en-
gineering solutions, special attention should
be devoted to several fundamental questions.
What should be considered a genuine inven-
tive problem? How can the differing perspec-
tives of inventors, manufacturers, and con-
sumers be harmoniously integrated into the
evaluation process? To what extent can the
correct or incorrect formulation of an inven-
tive problem influence the commercializa-
tion potential of the resulting invention? Is it
possible to reliably protect complex integrat-
ed technical solutions against unauthorized
replication and imitation?
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The search for answers to these and many
other questions has become an essential com-
ponent of modern patenting and licensing
strategies and must inevitably be combined
with a rigorous assessment of the degree of
non-obviousness associated with innovative
technical solutions.

The further development and modifica-
tion of the algorithm underlying inventive
problem-solving methodologies did not pro-
ceed through the elimination of inaccuracies
in contradiction-identification procedures.
Instead, the process largely followed a path
of increasing complexity. As a result, the final
official version of the algorithm evolved into
an extremely cumbersome structure with
limited practical applicability.

At the same time, no clear mechanisms
were established for transitioning from a for-
mally identified contradiction to its practical
resolution. This created substantial difficul-
ties in addressing real engineering and tech-
nological challenges.

Although the theory formally declared
a departure from methodologies based on ex-
tensive enumeration of possible alternatives,
the majority of the so-called problem-solving
instruments effectively represented precisely
such methods.

This analytical framework was present-
ed as a scientific approach grounded in the
study of patterns governing the structural
evolution of technical systems. However, the
acceptance of hypothetical physical fields
that do not exist in reality, together with the
possibility of ambiguous interpretations of
structural models and transformation rules,
suggests that the methodology should more
appropriately be classified as a technique for
stimulating variant generation rather than as
a rigorous scientific analytical framework.

The approach most closely aligned
with the objective of formalizing inventive
problem-solving procedures was the devel-
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opment of contradiction matrices and as-
sociated principles for resolving technical
contradictions. This methodology was based
on statistical analyses of patent descriptions
and invention disclosures available at that
time. Nevertheless, despite its potential, it
did not receive substantial further develop-
ment and, due to a number of inherent lim-
itations and the progressive obsolescence of
its statistical foundations, gradually lost its
practical relevance.

There remains a widespread misconcep-
tion regarding the possibility of directly in-
tegrating such methodologies into industrial
production environments. In essence, these
approaches constitute individual problem-
solving methods whose application depends
largely upon personal choice and individual
creative preferences. Consequently, a signif-
icant psychological component is inherently
involved in their utilization. For this reason,
it is impossible to transform such method-
ologies into a fully integrated component of
a manufacturing process. At most, enterpris-
es can organize training programs aimed at
enhancing the creative capabilities of their
personnel, a practice that continues to be
employed by numerous organizations in the
United States.

During the period of their most active de-
velopment in the 1980s, many of these short-
comings were effectively compensated for
by the enthusiasm of innovation advocates
and practitioners. Nevertheless, the existing
limitations, combined with the decline of the
original development community capable of
recognizing and addressing these deficien-
cies, ultimately led to stagnation in the fur-
ther evolution of the methodology.

In the author’s opinion, this represents
the primary reason why, over recent decades,
no fundamentally new developments of sig-
nificant theoretical or practical importance
have emerged within this field.
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