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Reinforcement Learning



Markov Decision Process



Deep Reinforcement Learning



Online vs Offline Reinforcement Learning



FPGA for Reinforcement Learning (Acceleration)

[2018 - Parallel Implementation of Reinforcement Learning Q-Learning Technique for FPGA]



FPGA for Reinforcement Learning (Acceleration)

[2018 - Parallel Implementation of Reinforcement Learning Q-Learning Technique for FPGA]



Quantum Computing



Quantum Entanglement



Quantum Circuits



Quantum Complexity



Quantum Complexity

? x ? = 35



Quantum Complexity

5 x 7 = 35



Quantum Complexity

???? x ???? = 
50562319 



Quantum Complexity

6977 x 7247 = 
50562319 



FPGA for Quantum Computing (Building)

[2021 - FPGA-based control and measurement system for superconducting quantum information processors]



FPGA for Quantum Computing (Building)

[2021 - FPGA-based control and measurement system for superconducting quantum information processors]

Quantum Gate: set destination, timing, 
carrier, amplitude and envelope.

Readout: Measures relaxation time and 
dephasing time.



Reinforcement Learning in Quantum Computing

[2022 - Learning Mixed Strategies in Quantum Games with Imperfect Information]



FPGA for Reinforcement Learning in Quantum Computing (Real-time)

[2022 - Learning-based Protocol for Routing in Quantum Networks]



Quantum Computing in Reinforcement Learning

[2021 - Parametrized Quantum Policies for Reinforcement Learning]



FPGA for Quantum Computing in Reinforcement Learning (Simulation)

[2021 - Tensor Networks for Simulating Quantum Circuits on FPGAs]



Conclusions

FPGAs can be used:
● to accelerate Reinforcement Learning algorithms.
● to build Quantum Computers.
● in real-time Reinforcement Learning application.
● to simulate Quantum Computers.
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Thank you!
Questions?


