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>:Medoia Al
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Building custom Al solutions for
businesses using cutting edge machine
learning technology
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=:Medoid Al

An Al research team transformed to an award-winning
machine learning agency building custom Artificial
Intelligence (Al) solutions, tailored to
organizations' unique challenges.

Our clients enjoy optimized business processes,
reduced costs, improved customer engagement, and
significant revenue gains.

Our work has been recognized on several occasions,
from winning the 2021 Patient-centric technologies
challenge of Pfizer to one of our text summarization
models having more downloads than its Google and
Facebook counterparts!
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“l can highly recommend working with

- - Medoid Al. They had outperformed our

S e rVI C e S a n d S O I u tl O n S expectations and always delivered in time
and budget, serving us with their high quality

of work”

e

“less than 6% error rate to ‘,\',\' lena
half of product categories — Pl=iiiriiiel folicies sl Intelligent (1 g il tnilg_o SR YRR
leading to reduced = IC1 e ST e Planning FRR PABIFORTE -
inventory levels within 6 acouTns & dc )| Commerce
months”
. ! “2x faster detection of
Dmm T Beh.aworal Patterns c}etec’uon ATOs for early account
I.||| ] Anti-money Laundering suspension, leading to
Detection :
Account ta ke over detect|0n (ATO) thousands of Euros gains per
fraudulent transaction”
“Phenomenal job!” = it iiicioe el @ Pﬁ'
“pp : . zer '
It identifies unknown <= g Document Quantos

entities in the text with a
95% precision — it may soon

Automated Summarization Intelligence
replace the domain expert!” -2 &t V

Generative Chatbots 9@1’1 eVAI
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TRAINING DURATION

DATE / TIME TRAINED

D

00:12:41

Wednesday, January 25, 2023 5:56:21 PM GMT+02:00

41345623456

@

00:11:43

Thursday. January 26, 2023 2:05:21 PM GMT+02:00

52362456736

00:11:25

Thursday. January 26, 2023 2:56:21 PM GMT+02:00

36847894732

MALENA project

MALENA open workshop on "Al in Energy

Tuesday, March 7,2023



Q | Search Q. Tps’xonpﬁomg:admin

FEVIKEG TANPOYOPIEG
Ovopa Endvupo
Ewgayete 1o ovopa cag EiwgayeTe 1o Emovupo cag
Huepopnvia MNévuvnong $0A0
£ | ddimmiyyyy P0OA0 v
Email TnAépwvo
name@company.com +30-123 456 7891 ¢ admin

Begoaiovikn, GR

ZToixeia S1evBvvong -

Awevbuvon Api8pog

Ewoayete m dievBuvon oag # &
MoAn TK

MoAn TK

Amo8nkeuon

AvéBaopa véov apyeiov 6e6opévwv

YwoBoAn Apyeiou

MALENA project

Tuesday, March 7,2023 MALENA open workshop on "Al in Energy" 10



) Tpéxov Xpriotng: admin

=0
24

(a
o

2

Search

g

MpoBAéyelg Mépag

2500

2000

1500

1000

500

1/8.2h 1/8.3h us.ah 1/8.5h 1/s.ch U8.7h 1/8.8h 1/8.9h 1/8.10h 18.11h 18.12h 1/8.13h 1/8.14h 1/8.15h 1/8.16h 1/8.17h 1/8.18h 1/8.19h 1/8.20h us.21h 1/8.22h 1/8.23h

Us.1th

1a.0h

MpoBAéyelg ERSopddag

2500

2000

1500

1000

500

7/8.22h
7/8.20h
7/8.18h
7i8.16h
7/8.14h
7/8.12h
7/8.10h
7/8.8h
7/8.6h
7/8.ah
7/8.2h
7/8.0h
6/8.22h
6/8.20h
6/8.18h
6/8.16h
6/8.14h
6/8.12h
6/8.10h
6/8.8h
6/8.6h
6/8.4h
6/8.2h
6/8.0h
6/8.22h
5/8.20h
5/8.18h
5/8.16h
5/8.14h
5/8.12h
5/8.10h
5/8.8h
5/8.6h
5/8.4h
5/8.2h
5/8.0h
4la.2zh
4/8.20h
4/8.18h
4/8.16h
4/8.14h
4/8.12h
4/8.10h
4/a.sh
ala.6h
4/8.ah
4/8.2h
4/8.0h
3/8.2zh
3/a.20h
3/a.18h
3/8.16h
3/8.14h
3/8.12h
3/8.10h
3/8.8h
3/8.6h
3/8.4h
3/8.2h
3/8.0h
2/a.22h
2/8.20h
2/8.18h
2/8.16h
2/8.1ah
2/8.12h
2/8.10h
2/8.8h
2/8.6h
2/8.4h
2/8.2h
2/8.0h
1/8.22h
1/8.20h
1/8.18h
1/8.16h
1/8.14h
1/8.12h
1/8.10h
1/8.8h
1/8.6h
1/8.4h
1/8.2h
© 18.0h

MALENA open workshop on "Al in Energy

Tuesday, March 7,2023



| Tpéxov Xpriowng: admin

\\
Ex
gk

(a
\

‘o

Search

Q

MpoBA€yelc Mépag

300

&n

1)
/wh
I
n

250

200

150

100

1/8.2h 18.3h 1s.4h 1/8.5h 1/8.6h Us.7h 1/8.8h 1/8.9h 1/8.10h Us.1th 1Us.12h 1/8.13h 1/8.14h 1s.15h 1/8.16h 1/8.17h 1/8.18h 1/8.19h 1/8.20h us.21h 1/8.22h 1/8.23h

Us.1h

1/8.0h

MpoBAéyelg ERdouddacg

3000

2500

2000

1500

1000

500

7/8.22h
7/8.20h
7/8.18h
7/8.16h
7/8.14h
7/8.12h
7/8.10h
7/8.8h
7/8.6h
7/8.4h
7/8.2h
7/8.0h
6/8.22h
6/8.20h
6/8.18h
6/8.16h
6/8.14h
6/8.12h
6/8.10h
6/8.8h
6/8.6h
6/8.4h
6/8.2h
6/8.0h
5/8.22h
5/8.20h
5/8.18h
5/8.16h
5/8.14h
5/8.1zh
5/8.10h
5/8.8h
5/8.6h
5/8.4h
5/8.2h
5/8.0h
aj8.2zh
4la.20h
4/8.18h
a/8.16h
4/8.14h
4/8.1zh
4/a.10h
a/s.sh
ala.6h
4/a8.ah
a/8.zh
a/a.oh
3/8.2zh
3/8.20h
3/8.18h
3/8.16h
3/8.14h
3/8.12h
3/8.10h
3/8.8h
3/8.6h
3/8.ah
3/8.2h
3/8.0h
2/8.2zh
2/8.20h
2/8.18h
2/8.16h
2/8.14h
2/8.12h
2/8.10h
2/8.8h
2/8.6h
2/8.ah
2/8.2h
2/8.0h
1/8.22h
1/8.20h
1/8.18h
1/8.16h
1/8.14h
1/8.12h
1/8.10h
1/8.8h
1/8.6h
1/8.4h
1/8.2h
1/8.0h

12

MALENA open workshop on "Al in Energy

Tuesday, March 7,2023



ATOAOYLOTIKG AsGopéva Mnviaia
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EOWN EPANEK2014-2020 = EXMA

£ OPERATIONAL PROGRAMME
COMPETITIVENESS =m 2014-2020

- p—r— ENTREPRENEURSHIP avimty - psa- ey
nergy Forecasting
Development Fund 2014 - 2020

Vartholomaios, Karlos, Kouloumpris, Tsoumakas 1

(2021), Short-Term Renewable Energy 'g‘;!?;%},!;};e%?y
Forecasting in Greece Using Prophet

Decomposition and Tree-Based Ensembles, In Proc.

DEXA 202 | Workshops

Kouloumpris, Konstantinou, Karlos, Tsoumakas,

Vlahavas (2022) Short-term Load Forecasting s
With Clustered Hybrid Models Based On Hour =:Medoid Al

Granularity, In Proc. SETN 2022
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Data Sources

RES PRODUCTION

entso

European Network of Transmission

System Operators for Electricity
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WEATHER GEOLOCATION & CAPACITY

*_ GEODATA

OpenWeather PA
. AE
>k stormglass.io

REGULATORY AUTHORITY FOR ENERGY

\ }
f

Create a “virtual weather station”, aggregating weather data from
the regions where the top 20% of the Greek RES producers reside
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Data Exploration
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Visualization of the
generated solar and wind

energy for week 2020-05-18
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2020

Heat maps of scaled
solar and wind energy
generation for each
hour of each month

averaged over 4 years
(2017 — 2020)

hour
1 357 911131517192123
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A p p rD a c h De-seasoned

time series

Seasonal component:

Input signal(t}—>

trend
daily
weekly
yearly
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Y

sunrise
morning
noon
sunset
winter
summer

AT

Built-in seasonalities

Forecasted
seasonality

Custom seasonalities

Custom regressors |[—

Tuesday, March 7,2023 MALENA open workshop on "Al in Energy"

v/., "\\
> + >

1-step
predictions

20



Results
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EPANEK2014-2020 = EX[A

OPERATIONAL PROGRAMME ™~
COMPETITIVENESS =m 2014-2020
ENTREPRENEURSHIP

Partnership Agreement
INNOVATION Partnarship

Energy Forecasting

Vartholomaios, Karlos, Kouloumpris, Tsoumakas
(2021), Short-Term Renewable Energy
Forecasting in Greece Using Prophet

analyss management
Decomposition and Tree-Based Ensembles, In
Proc. DEXA 2021 Workshops

Kouloumpris, Konstantinou, Karlos, Tsoumakas, l

Vlahavas (2022) Short-term Load Forecasting s
With Clustered Hybrid Models Based On Hour - MedOld Al

Granularity, In Proc. SETN 2022

nalena

2 learnin stem for energy
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Overall Architecture

Integrated component

v
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| Time Series = ; . .
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Resu ItS Model MAPE MAE RMSE RRMSE R’  [0,10] (10,15] (15,100]

Model,;,s;er1 6.75%  0.051  0.07 9.12% 0311 75.83% 13.21%  10.96%
Model, ;5o 420%  0.026 0.035  5.75% 0.473 9151% 6.36%  2.13%
Model,;,s/er3 7.102% 0.051 0.072  9.73% 04  7827%  9.82% 11.92%
CL-time-LSTM-R 5.88%  0.042 0.06 8.54% 0.394 82.32% 9.80%  7.89%
LSTM-HP,_},s;er1 7.048% 0.054 0.074  9.662%  0.232 76.267% 10.684% 13.047%
LSTM-HP,;, ;cro 4.983% 0.031 0.041 6.711%  0.302 88.858% 7.488%  3.652%
LSTM-HP,_;,,;.,3 7.334% 0.055 0.077  10.130% 0.277 77.142% 9.863%  12.994%
LSTM-HP 6.357% 0.045 0.065  9.223%  0.272 81.244% 9.247%  9.509%

Regressors MAPE MAE RMSE RRMSE R? [0,10] (10,15] (15,100]

Linear regression 7.73% 0.055 0.083 11.72% -0.15 74.06% 14.77% 11.16%

Ridge regression  6.70%  0.048 0.064  9.09% 0.28 78.62% 13.16% 8.22%

Decision tree 7.01%  0.049 0.072 10.23%  0.07 77.14% 10.45% 12.42%

SVR 7.65%  0.055 0.07 9.88% 0.1  70.15% 19.86%  9.99%

LSTM-HP 6.35%  0.045 0.065  9.22% 0.27 81.24% 9.25%  9.51%

CL-time-LSTM-R 5.88%  0.042 0.06 8.53% 039 82.32% 9.80%  7.89%

Tuesday, March 7,2023
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Medoid Al

Summary

Al in Energy: Development

Al in Energy: Research
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:Medold Al

Thank You

Grigorios Tsoumakas
greg@medoid.ai

ENAVEK 2014-2020 =~ EST1A

SPIACEIEAS TicoiratA —
Evpwnoixh Bvwon  EMIXEIPHMATIKOTHTA &~ — il 201_200
Euvpwnuikg Tapsio KAINOTOMIA avanzugn - gpyacia - aAAnAcyyin

Nepuorpraxic Avanmubng

Co-financed by the European Regional Development Fund of
the European Union and Greek national funds through the
Operational Program Competitiveness, Entrepreneurship an
Innovation, under the call RESEARCH — CREATE -
INNOVATE (project code: T2EDK-03048)
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