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60% mehr als in 1990
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Growing

Complexity
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Need for Real-Time Decision making
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are
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01.

Availability of
high-quality
training data




02.

Computational Resources
for
immense data volume




THE SOLUTION:
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Quantum Machine Learning

QUBITS SUPERPOSITION ENTANGLEMENT




— Fundamental unit of quantum
information

— Represented on a blochsphere



Superposition:

— Representing both 0 and 1
simultaneously

—

— Parallel processing



— Related states between qubits




Hybrid Quantum-Classical QNN
Quantum Classical

State

preparation U(il’:, 9)
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Quantum circuit




Applications in Energy
Dystems
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Controller in
photovoltaic




1 . Energy SystemS: Research Paper:

Controller in photovoltaic syster‘

Quantum Neural Network
Feed-forward network

S

X faster adaptability to environment

X better optimization



Energy SyStemS: Research Paper:
Controller in photovoltaic system

Solar Array

Solar Module

Solar Cell
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Research Paper:

Energy Systems:

Controller in photovoltaic system
Maximum Power Point Tracking

maximum power: for certain controller complies quickly
transfer from PV panel irradiation and and adapts to the new
to the load temperature environmental conditions
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Controller in photovoltaic system

Method Theoretical MPP Tracked MPP Efficiency (%)
(W) (W)
QNN 162.5 161 99
P&O 160 159 99.4
Fuzzy Logic 84 79.7 94.8
ANN 240 230 95.8
PSO 854 852 99.7
Mayfly 505 500.4 99.1
optimization

MPPT Techniques



g

@ ob

Irradiance

Prediction
Aa




2. Energy Systems:
Solar Irradiance Prediction

Quantum LSTM

X higher accuracy

X combination LSTM +VCQ

Research Paper:




2. Energy SyStemS: Research Paper:
Solar Irradiance Prediction

City Model Winter
RMSE MAE

Urumgi SARIMA . 74.246 15.725
CNN . 93.286 17.967

RNN . 76.897 17.122

GRU . 72.043 13.589

LST™M . 71.276 11.514

QLSTM . 66.021 9.790

Hohhot SARIMA . 87.990 15.659
CNN . 96.697 14.999

RNN . 80.858 14.163

GRU . 81.362 12.670

LSTM . 83.814 13.102

QLSTM . 79.627 10.315

Harbin SARIMA . 98.143 10.169
CNN . 97.281 11.633

RNN . 106.036 11.270

GRU . 91.638 9.518

LSTM . 91.773 7.552

91.005 6.908




Hybrid M odels are the Key!

PERFORMANCE PERFORMANCE
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About Quantum Society Austria

EXPERTS RESEARCH

QUANTUM SOCIETY

STUDENTS INDUSTRY




Quantum Events

24th November 2022 11th November 2023




Discord Server & LinkedIn




THANKS!

Contact Me

quantumaustria@gmail.com
LinkedIn: Somya Rathee



http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
mailto:quantumaustria@gmail.com
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