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Fuzzy logic is a form of multi-valued logic in which the truth values of the variables can
be any real number between 0 and 1, inclusive. It is used to deal with the concept of partial
truth, where the truth value can vary between completely true and completely false. This
contrasts with traditional Boolean logic, where truth values are binary - either true or false.
Fuzzy logic provides a more flexible way to reason and make decisions under uncertainty and
imprecision, making it particularly useful in artificial intelligence and machine learning for
applications that mimic human decision making[1-2].

The ability of fuzzy logic to deal with imprecise and uncertain information makes it
valuable in a variety of applications:

1. Control systems. Fuzzy logic controllers are widely used in industrial control systems,
home appliances like washing machines, and automotive systems. For example, in a washing
machine, fuzzy logic can control the wash cycle based on the type and amount of laundry,
optimizing water and energy consumption.

2. Image processing and computer vision. In computer vision, fuzzy logic can improve
image segmentation and object recognition by dealing with the ambiguity and fuzziness
inherent in visual data. For example, in medical image analysis, fuzzy logic can help determine
the boundaries of tumors or lesions where the edges may not be clearly defined.

3. Decision making and expert systems. Fuzzy logic is used in expert systems to simulate
human reasoning. For example, in Al in agriculture, fuzzy logic can help create systems that
advise farmers on irrigation or fertilization based on various uncertain factors such as soil type,
weather conditions, and plant health.

Fuzzy logic plays an important role in some branches of artificial intelligence (Al) and
machine learning (ML), especially in hybrid systems. While modern deep learning models often
rely on probabilistic and statistical methods, fuzzy logic provides a complementary approach
for dealing with symbolic reasoning and expert knowledge. It can be integrated with neural
networks and other ML methods to create systems that are both robust and interpretable. For
example, in reinforcement learning (RL), fuzzy logic can be used to define state spaces, actions,
or reward functions in a way that is more understandable to humans. (FIG.1).
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Fig.1 . Fuzzy logic diagram
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Smart Grids or intelligent networks are “smart” actively adaptive networks that combine
complex control and monitoring tools, information technologies, and communication tools that
provide significantly higher performance and allow generating, distribution, and utility
companies to provide the population with higher quality energy [3-7]. Smart grids are new
systems for generating electric power, complex branched power transmission networks,
innovative monitoring and diagnostic systems, qualitatively new communication systems
between energy facilities, microprocessor-based electricity metering systems, etc. of course, a
fundamentally reorganized protection of these networks.

The use of fuzzy logic provides opportunities to solve certain problems in the field of
heat and electricity consumption management, as well as forecasting processes in heat and
electricity networks. Unlike traditional methods, the development of energy resource
management and distribution methods based on a forecast using fuzzy logic can provide certain
energy savings. Since the costs of processing and loss of thermal energy will be minimized
where there is no need for it.
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