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QUANTUM MAC HINE LEARNING : HYBRID MODELS

Data: C lassic  or Quantum

Algorithm: C lassic or Quantum

C Q: C lassical Data for Quantum Algorithm



C LAS S IC AL NEUR AL NETWORK



QUANTUM NEUR AL NETWORK QNN:

VARIATIONAL QUANTUM EIG ENS OLVER (VQE)
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TOP QML RES EARC H APPLIC ATIONS

DRUG S IMULATION
Molecular S imulations

FINANC E
Predictions 

C YBERS EC URITY
C lassification,Encryption



QML IN CYBERS EC URITY:

Malware detectionS pam message detection Network analysis



PROBLEMS  IN C LAS S IC AL ML MODELS



S PAM DETEC TION: HYBRID MODELS

D. Baronia. “Hybrid Quantum-C lassical Neural Networks for Text C lassification”. In:  TechRxiv. Preprint. (2021).

• 4 VQEs with same number of inputs 

• 1 model showed higher accuracy

• C onclusion: hybrid models 10% more accurate and 20% more efficient than classical



MALWARE DETEC TION: HYBRID MODELS

Feature 
S election 

Image-Based 
Analysis

Dimensionality 
Reduction



QUANTUM MAC HINE LEARNING IST …

• KEIN ERS ATZ, S ONDERN EINE ERGÄNZUNG

GES C HWINDIGKEIT

INTENS IVERE ANALYS IS
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