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ECOMAI| Project Overview Time Line: 01.05.2022 - 30.09.2025

Ecological Motor Control and Predictive
Maintanance with Al

A modern car can alone contain about 40 motors for various functions.

Pedal Steering Wheel power Seats

Extond \_ EXtend/Tilt O e o Electric motors account for 40% of
Door Locks HVAC Dampers
b HVAGRlows | SanRvof worldwide power consumption and 20% of
Eisrin Trunk/Hatch— CO2 emissions:
PEEHmETRRT = macionmotors ECOMA project is developing technologies

Radiator Fan

ettt that enhance electric motor drive systems

Retract
Radiator

Shutters Somation With @an embedded Al system running on a
O e STUrEo M‘":;;:ngswe runningBoard  gpecialized Al hardware platform.
Fuel Pump Power Steering Mirrors Sliding Doors

Objective of ECOMAI -> reduce energy consumption and enable development of
more ‘ecological’ systems

572%

3 I ReStriCted 1 According to an FhG ISI study ECOMAI



ECOMAI | Project Overview

Technological objectives of ECOMAI

ECOMAI Applications ECOMAI Model-based Design Kit

Predictive Maintenance

Al-enhanced
Condition Monitoring Model-based

systemmosein (I ' - Innovative Model-based Design and Automation
Framework: Development toolkit with Al compiler

Demonstrations of the ECOMAI Model Based
Framework implementing certain use cases and new

I Eodelling techniques s

Al-enhanced
Motor Control
Motor Controller
Platform

ECOMAI
Al Platform

Micro
Controller
Unit

Sense

Power
Stage

System
Models

Al Compiler ) ?dels SyStemS

environment

Feedback

Gear Shaft/
box Couplings

= - Specialized motor control Al hardware for motor

Al-enhanced Ecological Electrical Drive Systems
Reduced energy demand by at least 5%
Prolonged lifetime

Reduced downtime of systems due to Al-enhanced predictive maintenance
Lead role in Europe on Al technology for electrical motor drives
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ECOMAI | Project Overview

ECOMAI approach: Holistic value chain

Improving electric motor systems with Al
requires:

- Atechnological value chain
- Al-hardware

- Design methodology captured in the Al
design kit

- And finally use cases

Platform Screen Doors
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Automotive Piston Compressor

Reduced Downtime
of Transportation
Systems and
Machinery

Longer
Lifetime of
Drive Systems

Ecological
Electrical Drives
for Green Systems

Use Cases for

Ecological Electrical Drives
Automotive Compressor System
(GER)

Rehabilitation Robot System (GER)
Electrical Bike (GER)

Use Cases for
Predictive Maintenance
Platform Screen Doors (TUR)
Ultrasonic-based Condition
Monitoring (AUT)

d 7, .~
Intelligent Electric Traction Drives

S

Model-based Design
Kit for Al-enhanced
Drive Systems
Model-based Design
Framework (GER, AUT)

Al-enhanced Condition
Monitoring

Condition Monitoring at
the Edge (TUR, GER, AUT)

Al-enhanced Control for

Energy-efficient Drives
Initial Motor Control Tuning
(GER)

Field Motor Control Tuning (GER)

Specialized Edge Al Hardware for Drive Systems
Low Power Al Compute Platform (GER)

Al Compiler (GER, AUT, TUR)
Full Motor Drive System
Virtual Prototypes

(GER, AUT, TUR)
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ECOMAI | Project Overview

Cooperation in the project

Industry
(infineon

STHNNNN
MOTEON
N\

ECHNISCHE UNIVERSITAT
LM

/A ALBAYRAK

SYSTEMS " &g

Germany Austria

Infineon Technologies AG
MOTEON GmbH

neuroConn GmbH usePAT GmbH
FEAAM H

Gmb Turkey
Technische Universitat
Minchen ALBAYRAK

Makine

Technische Universitat Elektronik Sanayi
limenau ve Ticaret A.S.
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Sparx Systems
Software GmbH

| neuroConn

part of ) neurocare group.

FEAAM Gt

Edge Al
Hardware
Design
(IFX)

Model-based
ENEGER
Simulation

(SPARX , MTN,
IFX, SCCH,
TUIL)

Al Compilers
for Edge
Deployment
(TUM, IFX,
SCCH)

ECOMAI:

Ecological Motor
Control and
Predictive
Maintenance
with Al

Simulation
and Virtual
Prototyping
(MTN, IFX,
SCCH, TUM,
TUIL)

Motor
Control
Design
(IFX, MTN,
FEAAM,
neuroConn)

Predictive
Maintenance
(Albayrak,
usePAT)
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Great Cooperation between ECOMAI partners!
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ECOMAI | Project Overview

(iﬁneon |

SystemC-Simulink Interface
_. ETISS+UMA Simulator Setup
neuroCon \ = Motor Control Model

part of () neurocare group AG

S ?:‘
N
- AR N
72 \\ X \ Ai-enhanced motor control
TECHNISCHE UNIVERSITAT \ \

NN model development

TinyML Training

ILMENAU /)‘\%‘\9‘( TinyML Workflow
/A ALBAYRAK /‘4‘9&\9 EA Modeling
| / ‘\\} Workflow for Code Generation
GasSERAT / \ Al Compiler
Al Chip

! CENTRAL
FURDRE
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Selected Cooperations Topics

Simulation
(WP2+5)

Al for ECOMAI
Use Cases
(W2+3)

Modeling (W5)

HW Platform

(W4)
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ECOMAI | Technical Achievements

Highlight: Dissemination

Embedded World Conference and Exhibition:
o it all together 11.-13.03.2025

3. The ECOMOD Modelin
'8 Methodq
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Exhibition booth 4-410, community booth State
Development Corporation of Thuringia

. MOTEON GmbH: Demonstrator

. neuroConn GmbH: Embedded Plattform

*  SparxSystems Europe: ECOMOD

. Infineon
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ECOMAI | Dissemination

Exploitation Activities
Academia

1 PhD, another PhD is in preparation

8 Master Thesis

1 Bachelor

8 Scientific Papers

6 Scientific Conference Papers, 2 conferences in autumn 2025
1 Best Paper Award

ANANENANENRN

\

The research work conducted for ECOMAI at TU-limenau also provided motivation
for the creation of a new Professorship at TU-limenau related to the efficient
implementation of Al on different computing platforms.

v Conferences are listed on the ECOMAI Homepage, scientific papers when
published officially.
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ECOMAI | Dissemination

ECOMAI
Highlights & Key Learnings

Academic Achievements
1 PhD, another PhD is in preparation
8 Master Thesis, 1 Bachelor, 8 Scientific
Papers, 6 Scientific Conference Papers
1 Best Paper Award

Key Driver Exploitation é_

Innovative market offerings (XX =) 0

Perspectives: nNn

v A base for further research and
development

v collaboration planned among the
partners

Roles, Responsibilities &
” e, Project Cycle of
1(/ L\ Consortium Members
"v v~ Enhance Knowledge Sharing

Diversity

v~ SMEs & Large Cooperations on eye
level

v Project Members 40% Women

Further Industry Collaboration

Albayrak (Design of Predictive I

v Sparx elaborate the ECOMOD with
Maintenance Systems)

v~ MOTEON and FEAAM elaborate
the traction drive systems for other

industries and markets.
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Thank you for your attention!
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