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Add performance benchmarks for Qiskit Machine Learning



The Task £S Qiskit

QuantumKernel

CLASS OUaﬂIUmKeme\(fef:fu"s_map:&'cﬂe. enforce_psd=True, batch_size=908, quantum_instance=None, [SOURCE]

user_parameters =None)

1) Analyze the QuantumKernel code/features for

Quantum Kernel

p Ote n t | al- be n C h m a- r ks . The general task of machine learning is to find and study patterns in data. For many algorithms, the datapoints are better

understood in a higher dimensional feature space, through the use of a kernel function:

2) Re-use the existing code and implement new Kious) = (el 1)

Here K is the kernel function, X, y are n dimensional inputs. f is @ map from n-dimension to m-dimension space. (z, y)

b e n C h m a r ks . denotes the dot product. Usually m is much larger than n.
The quantum kernel algorithm calculates a kernel matrix, given datapoints x and y and feature map f, all of n dimension

3 ) A n a lyze t h e O btai n ed res u lts a n d S u gges‘t This kernel matrix can then be used in classical machine leaming algorithms such as support vector classification,
spectral clustering or ridge regression
further improvement if any.

Qiskit Application Benchmarks

(") Application Benchmarks Tests |passing



https://qiskit.org/documentation/machine-learning/stubs/qiskit_machine_learning.kernels.QuantumKernel.html#qiskit_machine_learning.kernels.QuantumKernel

1)  We wrote 3 codes to benchmark

QuantumKernel and QuantumKernelTrainer.

We benchmark with regard to classification Visualize soon the successful benchmarks results.
tasks. We made a draft pull request.

These first benchmarks check the most
common statistics, such as time to fit the
model and the quality of the prediction
performance.

Experiment and test the performances with
different feature maps that we propose. Possibly
adding some new datasets to the benchmark!

We are currently working on the visualization
with the tool airspeed velocity.



https://qiskit.org/documentation/machine-learning/tutorials/03_quantum_kernel.html
https://qiskit.org/documentation/machine-learning/stubs/qiskit_machine_learning.kernels.algorithms.QuantumKernelTrainer.html#qiskit_machine_learning.kernels.algorithms.QuantumKernelTrainer
https://github.com/Qiskit/qiskit-app-benchmarks/pull/36
https://asv.readthedocs.io/en/latest/index.html

That’s all, for now!

Leonardo Placidi and Atsushi Matsuo

Thank you



