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The main stages of quantum fuzzy inference 
design
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Task description

Image from: 
https://topblognews.ru/obshhestvo/mks-i-kollajder-nobelevskij-laureat-ting-rasskazal-o-svoih-j
eksperimentah/
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PID → FC → QFC

https://topblognews.ru/obshhestvo/mks-i-kollajder-nobelevskij-laureat-ting-rasskazal-o-svoih-jeksperimentah/
https://topblognews.ru/obshhestvo/mks-i-kollajder-nobelevskij-laureat-ting-rasskazal-o-svoih-jeksperimentah/
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* V.N. Zakharov, S.V.Ulyanov - Fuzzy models of intellegent industrial controllers and control systems // Journal of 
computer and Systems sciences inernational, 33(2), 1995. ISSN1064-2307/95/0002-0094
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Genetic Algorithm

● Search algorithm (launched 
once)

● Coefficients are encoded to bits
● Was launched on real object in 

real time
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Genetic Algorithm

Fitness function:
● V19 opened for 20 seconds at the beginning
● 10 minutes of control with each decision
●

GA parameters:
● 10 generations with 50 individuals in each
● Elitist selection
● 2 point crossover with P = 0.3
● Mutation probability is 0.1

   → minF=∑
i=0

N

|Pt−P i|
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Trajectory of coefficients

● Control interval — 4 sec
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Genetic algorithm converges
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Choosing best coefficients

● All decisions were  indexed
● 3 type of scores for each decision

Coefficients \ Index 52 77 79 4 15
kp 24.7054 32.4283 32.999 36.7192 14.3549

kd 131.694 23.9669 58.5402 25.8489 25.2145

ki 35.3736 31.4736 36.3648 32.9425 33.7652



Dubna, GRID'2023 1006.07.2023

Knowledge 
base 
optimization

Creating a 
teaching 
signal

Choosing a 
fuzzy 
output 
model

Creating 
linguistic 
variables

Creating the 
right and left 
parts of the 
rules

Soft Computing Optimizer KB™

Optimal structure of a fuzzy 
neural network

Embedded fuzzy 
controller

* Certificate №2011619257 of 1/12/2011 (Rus)
* Patent No. US007219087B2 
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Results of refill experiment

Fuzzy control

PID control
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Analysis of results 

Performance, 
ticks

Over-regulation

PID 164 0.83
FC 131 0.59

Over-regulation=
O1
QM



Dubna, GRID'2023 1306.07.2023

Conclusions

● New stage of creating intellectual fuzzy controller 
has been added (Fuzzy controller → Quantum fuzzy 
controller)

● No need to model operator behavior
● Created software that allows to introduce the 

properties of adaptability and learning into the 
control systems of poorly formalized objects

● Technology was applied on real physical control 
object and it is problematically independent (first time 
it was applied to a task of robot-arm control)
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Thank you for attention
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