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Machine Learning: Classification (Meta-Model)
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Applications

• Video tracking

• Object recognition

• Speech recognition

• Credit scoring

• etc…

Algorithms

• Polynomial (Least Square)

• Gaussian Process

Types

• Binary Classification

• Multi-Classification

Advantages

• Universal as FEM-Simulation

• For Any Data-Structure
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Machine Learning: Clustering
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Grouping same Objects or Data Points 

in a Cluster

Algorithms

• K-Mean

• Binary Tree

Applications

• Image segmentation

• Anatomy Detection

• Recommender Systems 

• Prework for Regression/Classification

• etc …
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Sparse Gaussian Process + Regulation of Least Square
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• Same accurate meta-model

• Select best data points / least Square coefficients for meta-model

• Fast inference for classification and regression

• Low-rank matrix approximation for big data

Full Gaussian Process Sparse Gaussian Process



www.optiy.eu

Multidisciplinary Analysis and Optimization

Accelerating Machine Learning Using GPU
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User can choose CPU or GPU for accelerated 

training of machine learning

• Normal operations on CPU

• Fast parallel matrix operations on GPU

• Data parallelisms on GPU

• Automatic recognition of GPUs on board

OptiY supports a lot of GPUs

• Double-Precision

• Supported by Windows DirectX 11 or later

• Manufacturer: Nividea, Intel, AMD etc..
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Meta-Model of both Measurement and Simulation Data
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• Import first initial points from 

measurement or old simulation data 

for building the first meta-model 

(blue points)

• Based on the first meta-model, 

suggest new additional points for 

simulation (gray points) and start 

simulation

• Build better meta-model from both 

data points

• Fast and efficient design of 

experiment and meta-modeling
Measurement Points

Simulation Points
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Uniform/Exactly Points Suggestion by adaptive Sampling

In1

In2

Out

suggested many points at the same time

Meta-Model

• Based on existing metamodel, 

suggest many points at the 

same time for next simulation 

or measurement on 

prototypes

• All suggested points are 

uniform scattered and exact 

located on the maxima of 

uncertainties of the 

metamodel.
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Customizing Robust Design Optimization
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• Easy define customized objective functions 

or constraints by scripting language 

VB.NET or C# on Script-Editor

• Access to existing meta-models of 

experiment based on API with statistical 

values: tolerance, mean, variance, sigma, 

cost, 1D-value

• Just-able optimization methods: Hooke-

Jeeves or evolution strategies

• Multi-objective optimization possible
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Most Efficient Multi-Objective Optimization
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Adaptive Sampling = Loop  

• First initial sampled points on 

design of experiment

• Build first meta-models for single 

objectives 

• Do a multi-objective optimization 

on meta-models to find Pareto 

virtual points 

• Start simulation of the original 

model for these new Pareto 

points

• Rebuild the meta-models for 

single objectives

• Start the next multi-objective 

optimization on meta-models
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New General Survey: Correlation Matrix
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Vector-Transfer: SimulationX/Matlab/MS Excel/Script
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• Vector = Array of double

• Frequently used by dynamic simulation for signal processing 

• Easy transfer between different external simulation system 

SimulationX/Matlab/Excel and Script inside of OptiY
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Model Transformation of 1D-Simulation
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New Algorithms

• Fast randomized algorithms for PCA

• Regulation of least-square

• Accurate meta-model for any complex 

1D-curve of physical simulation

• Code-export in different target languages

Advantages

• Universal for any 1D-simulation

• Reliable meta-modeling

• Big data
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Code-Export of Meta-Model
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• New coding algorithms

• Fast compact parallel codes 

• based on matrix operations 

• Real-time codes

• Suitable for CPU/GPU/FPGA

C / C++ Modelica MatlabVB.net


