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QuAILib: Quantum-AI Library Project

B QuAILib is a set of libraries that accelerates the research and development of algorithms combining
guantum computers and AI, supporting real-world use cases.

B SWIFT-FMQA (Black-box Optimization) QuAlLib Project Website
B Qukit-learn (Quantum Machine Learning) [w] 33 [w]
B QuantumCircuitCutting (Quantum Circuit cutting & knitting) : :

SWIFT-FMQC Qukit-learn Quantum Circuit Cutting
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Tutorial Material
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We provide tutorials for developing and validating applications using the QuAILib library. These tutorials offer
hands-on learning opportunities through practical examples of quantum-classical hybrid technologies, which
can be executed on ABCI-Q.
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0 4.1 Run Clustering with gklearn

~ MVTec AD Anomaly Detection Tutorial with Qukit-learn and SWIFT-
FMQA

Run gklearn clustering using the same 30 samples as in the previous chapter.
In gklearn, the process is as follows:

1. Introduction 1. Load the data

2. Formulate the clustering problem as a QUBO 0
In this tutorial, we use the tile category of MVTec AD to perform image anomaly detection and hyperparameter search. 3. Solve the QUBO to obtain cluster assignments

The main workflow is as follows. The QUBO and clustering results obtained here are also used later for verification with Qudas.

1. Prepare the MVTec AD dataset . ) .
from datetime import timedelta
2. Extract features with MobileNetV2 and reduce dimensions with PCA
3. Perform clustering with KMeans import numpy as np
4. Perform QUBO clustering with gklearn and Amplify from amplify import FixstarsClient
5. Convert QUBO formats with Qudas and compare solutions using Amplify and Neal e e

6. Perform anomaly detection using clustering results and evaluate on the Test set

7. Search hyperparameters with SWIFT-FMQA and compare with Random Search def build amplify client():
"""Connect to Amplify AE running on ABCI-Q."""
This tutorial does not use actual quantum hardware; Fixstars Amplify is used to solve the QUBO problems. client = FixstarsClient()
Run the Notebook from top to bottom and review each processing step and its results. # Use Amplify AE running on ABCI-Q

client.url = "http://qh504:1080"
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A part of thls work was base d-on results obtained from ‘ 'Develo’pmewnt of Quantum- Classmal Hybrid Use-Case Technologies in
Cyber-Physical Development Project”-(JP P23003), commissioned by the New Energy and Industrial Technology Development
Organization (NEDO). ——
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