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Prejects & Research Topics

- Moclallige) & Cagiifol BDesiea) of <t Bllasal 2Enlejlgle \Wita) Za/ltidan Cogsiellis
(2007-2009)

o) CopUIeI5ea DEE/SI01 SUPpoI SYsterisionr OralARuceaguiantalireaumnent
(OATPI Dese Vanagement: (Z005-2007)

o [Development ol Fauit Tolerant NGC (INaviganon, Guiaance. & Conto))

Algerthms for CUAV (Civil Unmannead Aerial Vehnicle) Patrolling & Rescue
Missiens inl Harsh Envirenment (2004-2008), 2009-2011)

e Just started (2009 - 2011):
% Maobile robots & SLAM - Simultanous Localization And Mapping
% Image based visual servoing of robot manipulators - application to robotic

surgery
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Proeject Details: Overview

~ DESIgN off 2’ contrel SchEemEe ol conimerncial diesel
engines (oeats, ships, fiamm tactors, ...)

= Diesel' engine modelling
= plack-bex: fuzzy modelling

= grey-box: analytical approach

= Control system; strategy.

> Electronic Control Unit (ECU)

= Control scheme on-board real implementation

9th March, 2009. Duisburg, Germany
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NGO, & PV Control Strategy
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Engine Complete Description
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ldentified Fuzzy Model

|_ocal model order: n=2
Cluster number: ¢ = 10
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Scope
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BOSCH Controller Tuning
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Preject FlowChart” Scheme
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Preject (1) Achievements

> Control-oriented simulatien model

2 Black=hox engine model fron realfdata (drving
cycles)

2 Glrey-hox model from realtdata (test-rg engine
system)

~ Automatic software (GUI) for model identification
& controller calibration/fine tuning

~ Further applications: diesel engine FDD/ETC?
“wActuator & sensor faults?

9th March, 2009. Duisburg, Germany
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Decision Support for OAT

7 DECISIoN Stppernranticeaguianen g tierapy.

» Used (o) learntne prescrining hehavieur: off experi
physIcians/clinicians o aliermatively te leaim| the
OULCOMES assoclated With suchl decisions

» Anticeagulant drug therapy. inhibits or delays
coagulation of the bloead

» INR (International Normaliseal Ratio): international
standardised method of reporting a patient’s
prothrombin time (the time it takes for the patient’s blood
o clot).

» Drug therapy prescription based on statistical analysis
(I.e. model-free approach)

9th March, 2009. Duisburg, Germany
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Neural Network Model

Dynamic  neurall  network  to
predict human: body Behavieur
O (INR,  output) w.rt. prescribed
drug dose (Input)

INR

200
Samples (treatment)
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Model Predictive Control

Neural Controller

Controlled
Model
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EFinal TTeol: NN PC (Simulink)
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Preject (2) Achievements

> AUtematicr strategy for eral anticeagulanit therzipy,
dese adjustment

> NNFmoedelling & contrel strategy.

> Help fer medicall practitioners & traditional medical
OATl drug dese prescription toels

> Implementation automatic software tooels of
portable electronic devices (“e-care™)

> Patient self management of oral anticoagulant drug
therapy

9th March, 2009. Duisburg, Germany
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Preject Details

> CUAVACEMOenStEiereevElopmeEnt (tite=
gL alrerait)

> Gulidance. navigation & contrc \

algorithm testing fior trajectory tracking

> Fault diagnesis (FDD) and fault tolerant
control (FTC) algorithim designs

9th March, 2009. Duisburg, Germany
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Project Details (cont’d)

> Increased payload (60-70 kg Versus S-4 kg)
> Plietravainanieren:hoard (muchiieneer fiyinel distance)

> rake off from any: aeral space & fron small civil
AllPorts

> Ultra-light aircraft dees not reguite strict aerenautic
regulations, hemologation, maintenance, ...

> Real fault testing, generated on-board with electronic
& electro-mechanic devices (é.g. clutches, ...)

9th March, 2009. Duisburg, Germany
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AFTCS General Structure
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Integrated AFTCS Strategy

Aircraft
dynamics

Actuator
faults!
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Integrated AFTCS Modules

» FDD scheme

ZINen-linear adaptiverfltersierdisttiance
de-coupling (NEGA-AE)
ZParticlefilters (INCGA-PE)

> EIIC scheme
% Controller reconfiguration

> Simulation alrcraft non-linear model
% GNC controller

9th March, 2009. Duisburg, Germany
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Simulated Results (Civil Aircraft)
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Preject (3) Achievements

~INeR=lineaihighrhidelin arcrait imoeel
> GINCILESTS

> Preliminany ETC design;, perfermance analysis
& Simulation assessment

» Actuator/sensor fault simulated effects

> Elying quality enhancement, asymptotic fault
accommodation, & control objective recovery.

9th March, 2009. Duisburg, Germany




