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QUANTUM INNOVATION

UINN

COMPANY PROFILE

Quantum Innovation Pc (QUINN), a Greek SME established in 2022, specializes in providing consultancy
services across two distinct sectors with a commitment to precision and innovation:

Software Engineering

AExpertise in Al, Computer Vision, Large Language Models (LLMs)
APioneering advancements in Quantum Artificial Intelligence technologies

ADesign and development of cutting-edge e-platforms

Mechanical Design

AExpertise in tailored mechanical design services focused on the space industry.

AActive participation in Mechanical Ground Support Equipment (MGSE) projects in the frame of ESA programmes
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R&D PROJECTS

1.

2.

3.

4.

Economy bY spacE (EYE): H2020-MSCA-RISE-2020, GA: 101007638.
Earthquake Risk plAtform For european cities Cultural Heritage protection (ERA4CH): H2020 -MSCA-RISE-2020, GA: 101086280.
PORTABLE LUMINESCENCE INSTRUMENT FOR ARCHAELOGY AND GEOLOGY ( RESET): Eurostars 3 - Call 7, PID 7042 (5/2025 D5/2027)

Dating rEcent climaTE Changes To fOrecast the future ( DETECTOR): HORIZON-TMA-MSCA-SE, GA: 101235981 (9/2025 D9/2029)

INDUSTRIAL CONTRACTS

A

QUINN has been supporting ALMA  Sistemi Srl for the CHIME Instrument MGSE Tilting Trolley as supplier of ALMA  Sistemi Srl with final
customer OHB System GmbH.

Ground Support Equipment software  for remote control and monitoring of pyrotechnic device (LTG Elettronica S.r.l., 2022).

Development of firmware and monitoring the control software of a meta -material structure comprised of electronic varactor and pin diodes

(LTG Elettronica S.r.l., 2023).

Development of firmware and monitoring the control software of a meta -material structure comprised of electronic varactor and pin diodes

controlling the beam steering of a fixed antenna operating in the Ku and Ka frequency bands. (LTG Elettronica S.r.l., 2025).

Engineering support to the  ARIEL Structural Model Lifting Device  (ARIEL PLM SM project) (ADAMANT COMPOSITES Ltd , 2023) with final
customer Airbus Toulouse.

Development of firmware and monitoring  the control software of a satellite communication prototype (C2 - Cucinotta Consulting s.a.s.).
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SELECTED PUBLICATIONS (2022 -2025)

o PoTo  Bo  ToTo Do o Do To Io o I»

o oPoo  Po  I»

TOP 100

— DOWNLOADED ARTICLES —

2022

OFFICIAL AUTHOR

Quantum Machine Learning Applications in Ships: A Review. Innovations in Sustainable Maritime Technology (2025). Springer https://doi.org/10.1007/978 -3-032-02102-1 12

Quantum neural networks with data re -uploading for urban traffic time series forecasting. Sci Rep 15, 19400 (2025). https://doi.org/10.1038/s41598 -025-04546-8

Amazon Web Service 1 Google Cross -Cloud Platform for Machine Learning -Based Satellite Image Detection, MDPI, Information 2025, 16( 5), 381, https://doi.org/10.3390/info16050381

Power Theft Detection in Smart Grids Using  Quantum Machine Learning ,"in IEEE Access, vol. 13, pp. 61511 -61525, 2025, doi: 10.1109/ACCESS.2025.3558143

Data re-uploading in Quantum Machine Learning for time series: application to traffic forecasting, https://arxiv.org/abs/2501.12776

Evaluating the role of generative Al and color patterns in the dissemination of war imagery and disinformation on social medi a, Front. Artif . Intell .,
https://doi.org/10.3389/frai.2024.1457247

Optimized data management with color multiplexing in QR codes, Physica Scripta 99, DOI 10.1088/1402 -4896/ad729f

Towards Automated Model Selection for Wind Speed and Solar Irradiance Forecasting. Sensors. 2024; 24(15):5035. https://doi.org/10.3390/s24155035

Towards Geometric Digital Twins, Including Damage Detection, from Photos of Residential Buildings Facades," 2024 IEEE Interna tio nal Workshop on Metrology for Living Environment
(MetroLivEnv ), Chania, Greece, 2024, pp. 98 -103, doi: 10.1109/MetroLivEnv60384.2024.10615756.

Leveraging Al for Automated Structural Stability Risk Assessment in Historical Centers, 18th Plinius Conference on Mediterranean Risks, Chania, Greece, 30 Sep 13 Oct 2024, Plinius18 -
27, https://doi.org/10.5194/egusphere -plinius18 -27, 2024.

Quantum Machine Learning for Credit Scoring. Mathematics 2024, 12, 1391. https://doi.org/10.3390/math12091391

One-Day-Ahead Solar Irradiation and Windspeed Forecasting with Advanced Deep Learning Technigues . FAIEMA 2023. Frontiers of Artificial Intelligence, Ethics and Multidisciplinary
Applications. Springer, Singapore.  https://doi.org/10.1007/978 -981-99-9836-4 13

A serverless computing architecture for Martian aurora detection with the Emirates Mars Mission, Pacios, D. , W®3lettg luLe Dhuri, D.B. et al. One Day Ahead Wind Speed
Forecasting based on Advanced Deep and Hybrid  Quantum Machine Learning , B Konstantinos, S Nikolaos, S Georgios, 2024 , Sci Rep 14, 3029 (2024). https://doi.org/10.1038/s41598 -024-
53492-4

An open -source platform addressing structural stability risk assessment in historical centres. R, Carlucci et. al., Groma Documenting archaeology,, January 2024, DOI: 10.32028/Groma -
Issue -7-2022-2419

"EYE -Sense: empowering remote sensing with machine learning for socio -economic analysis", Proc. SPIE 12786, Ninth International Conference on Remote Sencinn and (2aninfarmatinn
of the Environment (RSCy2023), 127860D (21 September 2023); hitps://dol.org/10.1117/12.2681739

Exploring Deep Learning Models on GPR Data: A Comparative Study of AlexNet and VGG on a Dataset from Archaeological Sites . Remote Sens

Serverless Architecture for Data Processing and Detecting Anomalies with the Mars Express MARSIS Instrument . The Astronomical J

Review of some existing QML frameworks and novel hybrid classical I guantum neural networks  realising binary classification for the noisy datasets . Sci Re
https://doi.org/10.1038/s41598-022-14876-6, 2022.

Secure and Efficient Transmission of Spatial Data using Colored Quick Response (QR) Codes: A Case Study for the  EyE Project, in Frontiers in Optics + Laser

Technical Digest Series (Optica Publishing Group, 2023), paper FDG6.6.

¢

scientific reports | nature portfolio
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https://doi.org/10.3390/math12091391
https://doi.org/10.1038/s41598-024-53492-4
https://doi.org/10.1117/12.2681739
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At a glance .. Quantum Computing

LEFINITION

A Advanced computational machimesiusingnciples
A Solve complex prébdeatisan traditional computers

IMPLICATIONS

A Can hebsolvingitional secisgues
(é.q., logistics optimization, military simulations)
A Potential for m=lnological innovations
A Camnhandicapabilities
A Drive significant scigrtificeries

" "If you think you understand

. quantum mechanics, you
don't understand quantum |

. mechanics."

- Richard Fevynman

A Need foew encrypmethods to protect against quantum vulnerabilities



Proven guantum advantage: Researchers cut the time for a learning task fron

million years to 15 minutes

Researchers at the Technical University of Denmark (DTU) and international
partners have demonstrated that entangled light can cut the number of
measurements needed to learn the behavior of a complex, noisy quantum
system by an enormous factor.

In 2019, Google announced
Muantum Supremacy
milestone where a quantum
computer solved a

problem faster than any
classical computer could.

Chinese quantum computer
completes 2.5-billion-year task
In minutes

Jiuzhang 3. 0:
Computer

Chinads Photoni

C

Quantum learning advantage on a scalable photonic platform

Zheng-H
Yat “0111% 2 Jens A. H. Nielsen,! Axel B Bregnsbo,! Sisi Zhou,** Hsin-Yuan Huang,’
Oh.® Liang Jiang,? John Preskill,® Jonas S. Neergaard-Nielsen,' and Ulrik L. Andersen':
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tum Information and
-hnology, Pasadena, CA 9
itute echnology, dge, MA 02139, USA
ns } > and Technology, Daejeon 34141, Korea
(Dated: February 18, 2025)
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machine learning.

Zheng-Hao Liu et al, Quantum learning advantage on a scalable photonic

Quant um

platform, Science (2025). DOI:

10.1126/science.adv2560. www.science.org/doi/10.1126/science.adv2560

Researchers from UT Austin and
Quantinuum have demonstrated what
they call a true qguantum-information
supremacy.

Using only 12 qubits , they performed a
task for which any classical algorithm
would require tens of bits of memory (621
382 bits) to match.

That gap highlights that quantum devices
are not just quirky toys anymore:t hey o
starting to fundamentally outperform
classical machines for certain tasks

https://arxiv.org/abs/2509.07255



https://dx.doi.org/10.1126/science.adv2560
https://www.science.org/doi/10.1126/science.adv2560
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Behind the curtains: Quantum Mechanichs

Strange principles often underlie quantum information science

BIT

Classical
Computing

SUPERPOSITION ENTANGLEMENT OBSERVATION

Superposition describes a Quantum entanglement Superposition and QUBIT

particle’s ability to exist refers to a situation in entanglement only exist as

across many possible states which two or more particles long as quantum particles

at the same time. So the are linked in such a way are not observed or

state of a particle is best that it is impossible for measured. “Observing” the

described as a them to be described quantum state yields

“superposition” of all those independently even if information but results in

possible states. separated by a large the collapse of the system.
distance.

Quantum
Computing

https.//www.idquantique. aopdaEtquantutachnoleggnationsécurity

The properties of quantum mechanicsdvave ppenddietechnology
..but they also posédisameiental challenges



gl

QUANTUM INNOVATION

UINN

Why Quantum? Qu#slassicalAl

Quantum < Classical
Computing " Computing

Calculates with qubits, Calculates with O []\.7
1

which can represent transistors, which can
0 and 1 at the same time | represent either 0 or 1 o O

to the number of qubits | the number of transistors

QU&?/?I‘U/TI S)/Sfems l‘h&‘O/’&’l‘/@ngHw/Hﬂ//@h l‘h | z' . Power increases Power increases in

: xponentially in proportion a 1:1 relationship with
number of qubits ..

.. butoises still a imiting factor for the praci = Quantum computers | Classical computers have

have high error rates and low error rates and

app//'cal‘/bns need to be kept ultracold | can operate at room temp

Well suited for tasks like Most everyday processing .

optimization problems, data is best handled .
analysis, and simulations by classical computers .l

https.//www.cbinsights.com/research/
quantuoomputiolassicabmputiagmparismorographic



MECHANICAL - “ATCL‘,JBLI‘EM INTEGRATED CIRCUIT
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Perspectives of Quantum future

Quantum computers vary in how they can be used

Analogue quantum computers i Universal quantum computers
NOIS){ Intermediate- FU"y error-corrected “Useful” quantum chemistry
scale quantum quantum computers without error correction

technology (NISQ) Uses: Breaking RSA
Uses: Drug design, quantum encryption, full general "
data mining purpose computing Logical qubits

When: If current When: If current can :i)zlﬁﬁzally
development trends development trends
continue, could reach this continue, could reach this 10~° ",

Duantinuum

milestone within 6 months milestone within 8 years
Surface codes
' ] work

45 QuEra
10~ JQle | | < We are here

IBM

Error Rate

Current state
of the art

nnsbruck @

2,048 flux 50 1,000,000 .
quibits quibits quibits quibits purpose 10~ L Rige

, 0 1 4
computing 10 10 10
power Number of Qubits

https.//www.idquantique. aompaaEguantutachnoleggrnationgécurity https.//safiaques. appspot.com/quantum _landscape 2024
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The panorama of the players

Major enterpriseslifferent fiel@sheavily invesnr@uantum:
A to construct Quantuimuiters

A to exploit Quaalummit/ims

Material Science Not strictly categorized given diversity of operations’ Superconducting Cryogenics (includes testing)
PNMRRCIK
oTI O KB acwAaRrE

I igetti Q Fomme )
MULTIV=RSE 1 Q Bit rigetti Soagtam OQNC 2uMmARo S FeRMmACTOR
AIRBUS COMPUTIG NQCG ﬁ!ifﬁ IB M Q m

qf_ake Sfj{ore
e oM & © Nerd o

| 2\J BLUE "onmesiom
ST SIMULATIONS ZAPATA gﬁ::?;:::‘f:::tware SEEQC IID_ ) ;. - aL’||E gzﬁlll!:)a[:al- " F o Rs I
G ce

Maybell
BANK OF AMERICA %% |£“-- river :

I Q:L!E l'}J;FI ENTROPICA LABS &%

WELLS o (‘I IONQ LI:Q /'\qtom
J.P MOI‘gal’l FARGO QunaSys ) -

computlng N B "I' Photonics
G s SQUARED
o \gg:m b ©O) AQT — . S €3 COHERENT
2y ProteinQure Q.&/"ﬁ AA+ KEYSIGHT BRIFI
Life Sciences

.OANTOT‘”’”““ I LIGENTEC
F~ ODYSSEY Bochringer _1 Qubit @ Q-CTRL =+CLASSIQ

Fraed I"lt Ingelheim Quantum-South

pharmaceuticals SI|ICOF’I F’hotonlcs Other componentry (examples)

AstraZeneca 'Il - SO 0: @® EPsiQuantum B\ Delft Circuits  wwewe

Cloud access to QPUs Simulators / g-inspired / etc (ll'ltEl) oo

® XANADU U Quantum Design QUANTUH P

Q) cavel photori) ZNFE

aws /\ Azure AtOS CryoCoax N

@ ELECTRIC \\!,3, Gmevil — S~
DENSO Google Cloud wm TUAWE] CLOUD |EEFOQ Electrons on helium QUANTUM . _',_'.,' —

BRILLIANCE NV Diamond QBLOX

httos.//www.researchgate.net/publication/371528258 Accelerating Quantum Readiness for Sectofer IBs&tavianagement and Strategies
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Theize of the game

Quantum technologies are exgoneamdally

&5 Quantum computing is gaining momentum
Articles mentioning quantum computing, 2011 — 2020 YTD (11/30/2020)

&5 Quantum computing deals are on the rise
Disclosed deals & equity funding (SM), 2015 - 2020

Funding amount (SM) Deal count
$500 40

$400

https.//www.cbinsights.com/research/repearogumitogy https.//www.cbinsights.com/research/reparogumaiiogy

Cloud service proi#d&sszute.are already hostmiguantum compliaow!

Amazon Bra IFEI Build Test Run Analyze
Get started wuth Build your quantum Test your algorithms on a Run your algorithms on your Analyze results after your
quantum computing algorithms on managed local simulator or a chaice of choice of different quantum algorithm has completed
Jupyter notebooks or in your fully managed, computers, Combine classical

oW dE"u"El[}pITIEI'It hlghperﬁ:l rmance simulators and quantum [:Qr'ﬂputing A m a Z 0 n

[

s oOoBraket o

environment resources for hybrid algorithms

/nfrastracture
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Training Hybrid algorithms

A Quantum circuits coptaimmeteregulating the embedding of the classical data
A Currently, parameters are optimizedlasimgpafeedbackdutside the circuit

CLASSIC
OPTIMIZER

I
I
I
I
I
I
I
\

OO0 111}

vZ

PREPARATION i
H

V. De Maio etiining Computer Scientists for the Challenges of
Hybrid Quan@lmssical ComLAlRY https.//arxiv.org/abs/2403. 00885
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Inside a Quantum Layer

: : Angle Entangling
Information flow embedding layers
Ryul(x?y ) I BT g2
R(0?,B?,¥%) TOP 'IOO

. Rxlx?;) R(a ?;,B 2;,¥%) A

Input

I Ru(x?5) R(Q 25,B 25,¥25) l OFFICIAL AUTHOR -l
classical Iayer scientific reports | natureportfolio

I
guantum layer

[—
Classical layer A A quantum layer is composed of:

[

Y dataembedding
Y entanglindayers
Y measurement

output

A The yellow block can beYege&teduploading
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Hybrid Neural networks

Classical
) | A 7 ,1'_;
D

Angle

Quantum embedding

Some specified

input state

Entangling layers

Rx(x11) R(aly,B1,vl,) ‘w
Ry(x1 ) R(aly,B 15vt;) == '=

Rx(x'3) R(alsB1s,v5)
|y Measurement 2

Classical D D
= al(wahy + wghy)
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Hybrid Neural Netwoaksing

Training process can be visualized here:
1. https://www.youtube.com/watclphABoWLs
2. https://www.youtube.com/watch?v=3XXhyd UeRw

Prediction grid and ROC

Dataset
I e N 1st block 2nd block

L ST WO RO
‘:ﬂlhi“.“t#‘aé;’::;""‘ -\.‘. v

i) A

Entangling Angle Entangling
layers embedding layers

- Ry (x? . '
R(a1y,B 14,v%) x(x%1) B R(a?,82,v%) |

: %-:— (al;,p1-yl) - ' ]I Rx(x4,) B R(a2,,B2,,v25)

W 8

!

! . , 4 | Rz, R
!‘4|J Rtu141ﬁ14rv13] f n R'\'x J) '__‘| R(u JBJBJLY‘S) I

:

[ |

1

Model: VC-DRC
Number of qubits: 2
Blocks: 6

Layers: 1
Epochs: 15

Review of some existing QML frameworks and novel hybrid classicali guantum neural networks realising binary classification for the noisy
datasets. Sci Rep 12, 11927 (2022). https://doi.org/10.1038/s41598-022-14876-6
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The power of Hybrid Quantum Neural Networks

HybriNNEverages the strengig: efssicandjuantuneural networks
Y handkebitrarily comdatasets
Y processast amoloftglata,
Y uncovértricate patterns

Y solve problt¢hat traditional approaches may struggle with

This enhanee$ormarkepensew avenforehallenging tasisious domains
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A QUINN's objective:

provide the educational tools
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Introducing:

QML Arena - Brave

[l @& |localhost:8501 < | @B A S P0G ¢ =

QML Arena

Welcome to QML Arena, a simple tool to test your Quantum Machine Learning skills!

Try our classification demo Or get started!

HIDOED HIDOED oUTPUT
LAYER LAYER LAYER
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QML Arena In a nutshell

A Innovativegnteractivplatform taeacHfundamental& advanced conceptdiL

A Quides users through theire process
Y [ata visualization and preprocessing
Y ML and QMhodel building and training
Y Interpretation of results
Y Export code for further, advanced editing

A The platforms enforcesd practicecorrects user's errors, and prévideggestions



How It workscking Data

Let's get started !

@ QML Arena - Streamlit X

< o

1.The user can import their own data ..

Project Management

3.Depending on the task
) I fc&agsiicliiph* -
the target column can be selected

4.1t Is also possible to select which featt'~~ *
keep/drop

6... and displayed as dataframe

QUANTUM INNOVATION
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QML Arena - Streamlit - Brave

S

A w
v
[ % qgml-arena-demo.streamlit.app O <|9 A DA OBE %=
Share ¢ / i
9
< QML Arena
Data & Task ) Preprocessing } Estimator } Pipeline ) RunFit) Results
Choose one of the toy datasets or upload yours
ozl Choose one of the available classification datasets
@® Moons Circles Iris Breast cancer SDSS Adult
Noise level:
Description ~
Data Selection Data Visualization
Select the target feature:
Select features:

0 11233 0555

2925 -0.1208
2 -0.9434 02192 0
4 04762 -0.4206 1
6 12662 -0.4861 1
8 08515 03873 0

9 -1L1443 0.0781

Chatbot for Tab DATA_AND_TASK

Z... or select one of the{pawled
foy datasets

5. The data are promptly visualized in a
zoomable panel ..



How it workseprocessing

1Before modeling, the aata can be pre ot st x
processed (e.q., normalized) —

This may fundamental for a better mode/
performance!

2. The user can select different types of
preprocessing and their parameter

[ % aml-arena-demo.streamlit.app

QUANTUM INNOVATION
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QML Arena - Streamlit- Brave = ~
v

0 <|# A D P06 %=

Share ¥ # i
%_ QML Arena

vaw .. .} Preprocessing ) Estimator } Pipeline ) RunFit}) Results

Data Preprocessing

NOTICE: The actual parameters of the preprocessing steps will be learnt on the training set(s), during fitting.

Peprocess managment Preprocesses configuration Preprocesses preview

Add a preprocessing step Feature to be visualized [select index]
- efore er

@® standardScal ‘
MinMaxScal ler "
QuantileTrans former
PCA ype" : "Q 1 T
_quantil
tp di b f

Drop preprocess [select index]:

3.A summary of the preprocess
parameters Is displayed

Chatbot for Tab PREPROCESSING

4.A widgets allows to preview the
effect of the preprocess on each
feature

We enforce proper pracicebe
actual tranformation happens only
on the training set (hext)
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How 1t workise Model

QML Arena - Streamlit - Brave

1.This Is the core of the platform! — ¥

< o [0 % qmlarena-demo.streamlit.app C < $ i

Bea0E e

Here we can select the algorithm to be used — Lo oMArens
for the task '

(=]

ata & 1aon , &) Estimator ) Pipeline) RunFit) Results

&
[}
a
=1}
=
m
)
g
&
]

Configure Estimator Estimator Schema Description

Z.0ne can select a purely quantum
algorithm (e.qg., QSVG))ikarherea Hybrid

Learning Rate

Estimator Summary

Function

_— \L csv Column visibility =
Neural Network T R o= e
l Lin 2 None
We can also decide apemization - e e
hyperparameters I D - 25t
N 3 hidden layer{s) present ) l

® GetaTip

3.We can add a layer:
subpanel allows to pick t
layer type
(quantumyclassical) and
params

Chatbot for Tab ESTIMATOR

7.If you get lost, you can always ask an Al
suggestion to tune the model/!

Traina

b

nage app

4. The model architecture Is dinamically displaye:
the user modifies it

Weauiomaticallset the input / output layers as
dictated by the dataset and task

We also automaticallyrecthe params so that
connected layers are consistent

5. A drop down widget will provide a concise
description of the mode/

6. The layer parametes are summarized in a
convenlient table



