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Models in WS-DSS



Parameters



A conceptual model of integrated 
computing complex

 

EVOLUTIONARY DYNAMICS OF ADAPTIVE ND-SYSTEM 

Dynamic catastrophe theory Space behavior Space management 

Management of the processes of adaptation of 
evolutionary dynamics of ND-interval system 

implementation 

Fuzzy formal system 

 
Building 
scripts 

behaviour 
based on 

ND-system 

 
Building 

scripts ND-
based 

management 
system 

The problem of 
approximation based on 

ND-system 
 

Problem identification 
based on ND-system 
             

The problem of prediction 
and control based on ND-

system 



Spiral structure and model that implements the strategic planning of 
operations

 
Analysis of baseline data 

Function 
interpretation Designing Neural 

Networks 

Implementation 
and testing of 

Neural Networks 

Neural network 
Predictor 

Physical 
modeling 

The preferred 
model 

Hypotheses and 
assumptions 

Version 2 

Version 1 

Version 3 

 
 

Strategic 
planning of 

operations when 
building neural 
network models 

in a non-
stationary 

environment 

Definition of objectives and constraints 

Build a hierarchy of neural networks 

Functional space 

Definition of functions of interpretation 
interpretation 

Choosing the best model 



Neural network ensemble implements the 
model climate spectra of sea excitement



The structure of neural network ensemble implementing the transformation 
operator of complex signals when controlling complicated situations

Radial basis function network – Perceptron – Kohonen's network



Control of the object dynamics in the 
process of system evolution

• controls the equilibrium parameters of the sea 
dynamic object:
– careen, 
– trim, 
– draft by the nose and stern, 

• forecast of 
– the safe speed,
– the course angle of the wave 
depending on the intensity of external 
disturbances



NEURO-FUZZY model
Instead of setting preference areas for decision 
makers, a neural network with fuzzy rules is 
trained:
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Model of a logical conclusion 
according to a precedent

 

Neural networks 
ensemble 

 

Testing  
of precedent 

Analysis 
 of precedents 

 

Selection 
of precedent  

Knowledge base of precedents 

Conceptual and expert 
knowledge base  

The control unit 

 
Neural network technology in 

the analysis of precedents 



Scheme of modeling evolutionary 
dynamics of complex systems

 
Realization of dynamic model of 

disasters 

Analytical 
interpretation 

Geometric 
interpretation 

High-performance computing 

     The management model 

GRID- 
Technologie 

Cloud- 
Technologie 

Assessment of the status of the object 

Formation of control actions 

Decision-making unit 

The dynamics 
of the external 
environment 

Interpreting model ND-
system 

Structural synthesis 
model 

Parametric synthesis 
model 

Assessment of efficiency 
of model 

Functional block of 
synthesis of model 

Multicriteria 
optimization 

Neural network 
approximation 

Control the evolution 
of the system 

Adjusting the 
forecast model 



Results of the NEURO-FUZZY model



Interaction scheme

WS-DSS / RoR

Redis / NoSQL

Sidekiq

neuro_fuzzy / Ruby
rinruby

ANFIS / R



Leaning: Neural network training

Is there an airplane in the picture?



Prospects

Let's integrate your models
Write me: sudakov@ws-dss.com

Thanks for attention!


