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Purpose

Approach

Experiment

Application

Proposed algorithm

-Construction of an efficient pattern matching algorithm implementable with
shallow circuits

-Reconstruction of Grover's search algorithm applicable to practical problem
settings

Problem setting

-Implementation of the data generation circuit is non-trivial (e.g., requiring QRAM)
-Fundamental contradiction in that the Oracle cannot be constructed without
knowing the correct answer (the desired index), limiting its applicability

-Efficient data generation circuits using machine learning
-Explicit implementation of the Oracle by performing data comparison in subspaces
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-Database searches of quantum images using the proposed method (partially
utilizing the real device)
-Verifying the impact of encoding noise using handwritten digit data

As an example, calculating the similarity of a query
|p), @ 4(=2x%x2) pixel image, against a database |y)

-Complex/large-scale database searches (e.g., images, DNA sequences)
-Searching quantum data (i.e., information from quantum sensors)

composed of 8 images.

Results(excerpted)

Quantum device

Encoding error:
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-Shallow pattern matching circuits by inversion-test #6(Ch) = L '

-Explicit implementation by separating the data matching g o ol O 1 PO *The algorithm was appropriately verified.

function from the Oracle

The amplitudes is diffused to the hit states by QAA.

-For practical use, the lower device noise is expected.
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