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Electric motors are everywhere from laptop fans and dishwashers to industrial
machinery, robots, public transport and more. A modern car can alone contain about
40 motors for various functions. But these valuable uses come at a cost. It has been
calculated that electric motors account for 40% of worldwide power consumption and
20% of CO2 emissions1.
To address these issues, the ECOMAI project is developing technologies that enhance
electric motor drive systems with an embedded AI system running on a specialised
AI hardware platform. These technologies will optimise the efficiency and lifetime of
electric motors, thereby reducing energy consumption and enabling development of
more ‘ecological’ systems. They will also lead to market opportunities for applications
in numerous sectors including automotive, medical and transportation.
A vital need
Given that electric motors are so ubiquitous, the
potential for longer lifetimes and increased energy
efficiency is significant. Some studies suggest
energy efficiency gains could be as high as 30%1.
Cars are a prime use case, but there are many others,
such as the industrial sector. In the US, 70% of the
total industrial electricity demand is generated by
electric motors2 and many of these are induction
motors. Worldwide, 80 % of the total AC motors are
induction motors3 and a large proportion operate in
harsh conditions that lead to numerous faults and
downtime – in turn leading to economic costs and
loss of effectiveness. Proper maintenance along with
continuous monitoring, detection, and diagnosis of
faults could limit these negative impacts. However,
condition monitoring of electrical machines, drives
and applications is rare. About 99.99% of all motors
do not use a monitoring solution.
In industrial settings, and many other applications,
electric motors with embedded AI systems provide
an ideal solution for optimising motor control
and enabling predictive maintenance (avoiding
faults before they occur). AI-based solutions are
so effective because they are inherently built on
learning to facilitate the best possible response.
However, there are few dedicated AI chips for motor
control applications available, and none make full
use of the possibilities AI offers.

AI-enhancement provides cost-effective,
flexible solutions
To fill this gap, ECOMAI aims to enhance motor
drive systems with an embedded AI system that can
support fine-grain evaluation of the motor and drive
state through smart sensing, data interpretation
and short-time machine learning (ML), and condition

monitoring. This will allow for more fine-tuned motor
control and predictive maintenance, and so lower
energy demand, reduce downtime and increase
electrical drive lifetimes.
Moreover, ECOMAI will focus on developing an ‘edge’
solution. This will not only allow for operation when
there is no connectivity for cloud-based solutions,
but it will also keep costs competitive, reduce
latency and increase security. The AI functions will
be directly integrated in the motor control system
using the specialised low-power AI hardware
platform. This platform will provide both costefficient AI functionality and explore advanced
accelerator and approximate computing principles.
Furthermore, ECOMAI will deliver an innovative
Model-based Design and Automation Framework:
a full development toolkit that combines modelbased design and an AI compiler for the specialised
hardware platform along with a full system modelling
and simulation environment. This will make ECOMAI’s
technologies easily accessible, particularly for SMEs
looking to apply them in specialist areas.
Other specific innovations will include:

—

Specialised motor control AI hardware,
including an AI compiler and TinyML methods
for evaluating the performance of the ECOMAI
AI hardware chip prototype.

—

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

—

A test environment for dynamic load change
motor control applications.

The ECOMAI technologies will also be tested
in a range of use cases in applications in the
transportation, power supply, medical and
automotive domains.
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EURIPIDES² and PENTA are two EUREKA Clusters.
PENTA purpose is to catalyse research, development and innovation in
areas of micro and nanoelectronics enabled systems and applications.
EURIPIDES² promotes the generation of innovative, industry-driven, precompetitive R&D projects in the area of Smart Electronic Systems.

