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Quantum Control

Google AI Blog

Quantum Control is necessary for Quantum computing, NISQ, Quantum memory!
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Classical

Cartpole

OpenAI
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Classical Quantum

Quantum Cartpole
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Classical Quantum

Quantum Cartpole

OpenAI
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Classical Quantum

Quantum Cartpole

OpenAI
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Heisenberg Uncertainty Principle

Quantum Measurement

uncertainty 
position 
measurement

uncertainty 
momentum 
measurement



Quantum Cartpole

Kai Meinerz, Institute for Theoretical Physics, University of Cologne

8

Heisenberg Uncertainty Principle

Quantum Measurement

uncertainty 
position 
measurement

uncertainty 
momentum 
measurement



Quantum Cartpole

Kai Meinerz, Institute for Theoretical Physics, University of Cologne

9

Heisenberg Uncertainty Principle

Quantum Measurement

uncertainty 
position 
measurement

uncertainty 
momentum 
measurement



Quantum Cartpole

Kai Meinerz, Institute for Theoretical Physics, University of Cologne

10

Weak Measurements

delocalizes with time
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Weak Measurements

Weak measurement:

Found Phys 47, 697-707 (2017)
delocalizes with time
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Weak Measurements

No measurement Weak measurement

delocalizes with time keeps a constant width
drops out of bounds
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Quantum Cartpole environment

Kick Operator Time evolution Position meas. Momentum meas.

timestep: dt N times

RL agent

Kick strength F



Quantum Cartpole

Kai Meinerz, Institute for Theoretical Physics, University of Cologne

14

Quantum Cartpole environment

Kick Operator Time evolution Position meas. Momentum meas.

timestep: dt N times

RL agent

Kick strength F

Quantum Classical
Number of Measurements
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Applied controls
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Applied controls

Quantum Classical

sweet spot

reduced
noisiness

increased
latency
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Conclusion

Quantum Classical

• Connect RL with quantum control

• Build a quantum benchmark environment for RL

• Stabilized the wavefunction in the quantum and classical regime
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Thank you for your attention!


