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Motivation ol IPeP-lel

> Unprecedented opportunities to exploit data bringing billions of Euros in
savings and disruptive benefits for industry and society

—reduced carbons emission, increased renewable integration, making the world a
safer and better-connected place.

> Wireless sensors are the key technology platform to enable us to collect
data that will be used for anomaly detection, efficiency and performance

monitoring.

> Vision of is to develop Energy Harvesting (EH)/micro-power management
(MPM) solutions for Wireless IoT edge devices that enable long battery life
sensors to be retrofitted on, in or near equipment / infrastructure.
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Objectives DUD@DI@T

Develop energy harvesting / micro-power management solutions for
wireless |oT devices to undertake condition monitoring for predictive /
preventative maintenance for industry 4.0 applications

Potential for retrofitting sensors for anomaly detection, efficiency and
performance monitoring

Significant factory savings by applying predictive maintenance algorithms
based on data collected
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What is the Power IoT challenge? |(_)|_IP@D-I@T

> It Is about battery lifetime ...
—... which mostly is limited to 12-18 months ...
—... while most IoT devices require a lifetime longer than 120 months.

> Three obvious approaches:

Thermal
Ambient
Batteries soulf(r:]eesrguysed loT devices consume
supply more less energy
and longer energy O Vibration @
Solar
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Technical goals |QL|D@D I@T

> Develop Multi-source Energy Harvesting and micro-power management
solutions to convert light, vibrations, magnetic & heat and minimize power drain

This comprises:
— Emerging technology-based energy harvester and storage components system level optimized

— Ultra-low power components & algorithms that dramatically reduce the power consumption of WSN
modules.

—Innovative Architectures for wireless data collection that minimize battery power drain.

— Simulation Models to optimize selection, sizing and system integration of components

—WSN edge device algorithms to enable condition monitoring for predictive/preventative maintenance
—WSN edge device algorithms to enable asset tracking

— Power-efficient Algorithms to optimize building comfort levels and energy consumption

— Eco-friendly multiband antennas to support multi-purpose transponders, while optimizing area
occupation and reducing the environmental impact of distributed electronics.

27/05/2026, LoLiPoP IoT Workshop at EnerHarv 2026 5



Project visualization IQIJP@P-I@T

> LoLiPoP-loT develops ...
)

—a series of disruptive long | EaER et sicis)
battery ||fe enabling p|a'[fOI’mS ireless ITEdge Devic )

(>5 years, in some cases Mﬁ;ﬁ::;ﬂe;;::;m N J
offering full power autonomy) i o &\ I/ )

—with supporting methodology

—that exploits the opportunity

—and addresses the
impediments.
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Economic impact by Condition Monitoring DUD@D'@T

> Maintenance costs range between 15% and 40% of total production costs*
* https://www.onupkeep.com/learning/maintenance-metrics/maintenance-statistics

> Predictive maintenance saves ~ 8% to 12% over preventative maintenance,
and up to 40% over reactive maintenance*

. : (b) .
> Unplanned downtime costs industrial manufacturers ~ $50 billion annually **
** hitps://www.parsable.com/parsable-blog/12-manufacturing-maintenance-management-statistics

> Buildings supporting wellbeing yield an estimated additional $3395 annual

pl’OfIt per employee | Preventive Predictive Corrective

. . . . . Maintenance ;| Maintenance | Maintenance
stok _report_financial-case-for-high-performance-buildings. pdf i i
Healthy Buildings — Harvard University Press \

Maintenance cosl
Repair cost
Total cost

Costs

N° of failures
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Economic impact by Asset Tracking |Q|_ID@D-I@T

> The global 10T based asset tracking and monitoring market was valued at
USD 3.77 billion in 2021 and is expected to grow at a CAGR of 11.5% during
the forecast period. The use of technological knowledge, such as the Internet
of Things (loT), Machine Learning (ML), and Artificial Intelligence (Al), has led

to a new phase of digital tracking and monitoring industry growth.*
* https://www.polarismarketresearch.com/industry-analysis/iot-based-asset-tracking-and-monitoring-

market
> 43% Of Small Business Fail to Track Assets and Inventory Effectively*
* https://gocodes.com/asset-management-statistics/ T e st Tracking and Monitor g Mo i, Region, 015203

1/3 Tradesperson

has been affected by asset theft
over the past 2 years.

pee

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
M North America W Europe  MAsia Pacific M Latin Ameri

ica W Middle East & Africa

Source: GoCodes Source: Polaris Market Research Analysis
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Economic impact by Energy/Comfort Optimization I(_)I_ID@D-I@T

> Buildings in the EU are responsible for 40% of energy consumption and 36%
of greenhouse gas emissions. One important area for improvement is the
heating and cooling of buildings and domestic hot water, which account for

80% of households' energy consumption*

* https://www.europarl.europa.eu/topics/en/article/20221128ST0O58002/energy-saving-eu-action-to-
reduce-energy-consumption

> Office equipment accounts for around 15 per cent of all electricity used in UK
offices and this is forecast to increase significantly*
* www. nibusinessinfo.co.uk/content/office-equipment-energy-efficiency Other _ agricuture

1% / 2%
b

consumption by sector ( % of total)
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Partners |Q|_|p@p-|@T
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Consortium from ten nations IQIJP@P-I@T

. : RTO: BUT
LoLIPoP IoT consortium SME: COG
> 41 partners [N Il RTO: MARU RTO: TYN
> 10 countries '} 4= — SMEs: BTR, YON LE: ADL BSL, DPS
LE: ARC
E Turkey
E RTO: MiUN
RTO: CSEM .

> Balanced Types of SME: MiM SME: CNET

. : Switzerland
Organizations: [E: SAT

RTO: UPM
SME: TST

oL iPeP-lel

RTO: FHG (IIS, IZM),
THN
SMEs: INS, ESY
LE: [FAG, SGO, ABM

Germany

RTO: CEN
The SME: OFC

Netherlands s MWW
RTO: IMEC, TUE LE:
SMEs: NOL, ZEN RTO: CNR, TUNET (UBO, UPG)
LE: SIG SMEs: LGE, TAU, S4F
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Fields of action - Overview

Asset
tracking

Condition
monitoring

AN

Energy
efficiency &
comfort
optimisation

ol IPelP-lel

* Optimise flow
* Monitor assets

« Seamless tracking to Deliver not only

provide alerts etc. value in the
technologies

« Reduce maintenance directly

overheads generated, but
* Improvements cycle time also enables

and downtime g

: significant

» Detection of anomalous d Ov%n stream

equipment behaviour
value by other

EU enterprises.

» Optimise energy needs
* Increase workplace satisfaction

» Seamlessly integration of
renewable energies

27/05/2026, LoLiPoP IoT Workshop at EnerHarv 2026
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Scope overview |Q|_|p@p-|@T

Functionalities Applications

Energy

ICI Energy
efficiency & Smart e

comfort Industry 4.0 mobility tﬁﬁ;g:ﬁng
optimization g
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Use Cases - functionalities and applications DLD@D |@T

: . \ --H"“--.‘;‘-.
Functionalities | ! (b) Condition
I I Monitoring | .
a) Asset : : | o
TI‘ acC k| n g : UC6: EV Bearing : UC9: mobile \\\
b) Conditi | Monitoring =~ 1...devicefllleve | \
I |
Monitoring | . | .
— b, '
norng .. =0 % ., :
c) Building N e @ 0 : .'='=. el
EE/Comfort ! < 1 yazuc: LI L=, |
W *._ Factory Asset| . Ir.umc | UCs5: T= L UCIZ: Th - l:tc:eat , e
. . i S F | racking Largo IS Painti acto rocess istri ing ; 7
Appllcatlons E__t\\ ~_ Tracking pray Painting Mor:itoring o f}ix'_f @ ®

1. Industry 4.0 * ) 5 _,,-*“"’ ucio: m

_____________ Healthy <
2 . Sm art / Buildings .

Mobilit ﬁ
y ) UC3: CATALYST

3. Ener
) gy Testlng & Debugglng N
efficient Legend P ,;,‘-\ (c) Building EE/Comfort
& 2 VA
buildin gs Industry 4.0 T =4 Smart mobility @1}3 Energy eﬁrcrent bun’dmgs 4 Icons from https://www.freepik.com/
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Key Outputs to Date DUD@D'@T

Technology platforms successfully developed for all Use Cases

EH & MPM components (discrete and silicon)
WSN modules
EE algorithms — functionality

EE algorithms — energy constraint based for EH

©O O O O O

Reference architecture to drive creation and re-use of standardized and
Interoperable platforms

o White paper that demonstrates battery life extension of >300% can be
achieved and in many cases full power autonomy

> Detalls & impact can be seen in the next set of presentations!
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