TETRACOM: Technology Transfer in Computing Systems

FP7 Coordination and Support Action to fund 50 technology transfer projects (TTP) In computing systems.
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\Nonlinear System ldentirication with advanced local linear

models
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TTPProblem

XAMCCc

LINEAR PLANT NONLINEAR
PLANT
IS an advance process

control environment in C# l l

for the design of model- Historic data Historic data
based and Other Control Example of simulation model running in XAMControl (EAF simulator) l

concepts for plant Linear model ineat model
optimization. Has its own identification \m'mﬂ\
engine for data gathering. 1
Tools for simple model
generation based on - MPC control,

historical data. optimization, _other
| control design
XAMControl Developmental Environment

TTP Solution

Implementation of fuzzy model Implementation of fl,_|zzy model learning / identification
algorithm (SUHICLUST)

FUZZY MODEL PRINCIPLE

Initial step: create first cluster and identify local model using least squares method.
Input-output space is partitioned into

smaller regions 1

|dentifcation of local regions - using hierarhical partitioning

On each region linear one model is valid Error reached Check the model error. If error higher than Find the cluster with Split cluster in the direction
. —_ —_

Returnthe  «— threshold continue with splitting else stop. the highest error of the highest variance

Merging the outputs of local models ge”er:qa;zglfuzzy

Nonlinear system approximation @ @

ré local regions - clusters

£, membership functions on u " u
iInput space defining the local

regions - clusters Refining local positions of new clusters with _ Refining global positions of all clusters with _
Gustaffson-Kessel clustering on local data Gustaffson-Kessel clustering on all data
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FUZZY MODEL FEATURES : . u .

Simple to understand Simple transition from Identification of local model parameters:
existing MPC algorithms

Locally linear models in XAMControl to MPC for UG L =sUGF9 ERE=UGFJ) EXxQGF9 ERE> QGFI) EN

nonlinear systems based
on fuzzy model

y:é local linear models

Transparent  Effective Calculate membership degrees for all _ Use weighted least squares method for estimation of the local

data samples (on input space) PRGHOVuy SDUDPHWHUYVY PHPEHUVKLS GHJUHH

TTP Impact

More powerfull XAMControl
UZ7Y MODEL SUHICLUST _ime?hod _for P
fuzzy model identification

More optimal MPC control of
37 Q proceses

Better approximation of
nonlinear plants
XANMICCc |

Better prediction models for
timeseries problems

Implementation of fuzzy Implementation of

model into XAMControl SUHICLUST Into More modelling options
XAMControl
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