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Strategy



What is the VQE?
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Classical Optimizer

want to minimize

Ansatz

How can we find the best parameters?

updates parameters



Limitations and Strategies

Noise

Execution Time

-NISQ device has critical noise for computation

-In this challenge, we had to reduce execution time

selection of device & ZNE

low-cost optimizer & stochastic shots allocator
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Optimizer



SPSA Optimizer

Simultaneous Perturbation Stochastic Approximation

𝜽𝑘+1 = 𝜽𝑘 − 𝑎𝑘 ො𝑔(𝜽𝑘)

gradient prediction:

parameters update:

Only need two execution!



Stochastic Shots Allocator(SSA)

stochastic selection

Reduction of execution time

Pauli terms of Hamiltonian measured Pauli terms
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ZNE



Zero-Noise Extrapolation

Noise factor
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The method to mitigate noise

computing the value of a noisier circuits

⇒extrapolate zero-noise value



Robust ZNE

Noise factor
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use the value during optimization

calculate with a noisier circuit

obtain the three candidates

of expected value



Robust ZNE

epoch
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reference to decide 

which value to use 

upper outlier

exact solution

robust answer

SPSA optimization

lower outlier
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Conclusion

SPSA SSA ZNE

Frugal Optimization
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