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Strategic International Collaborative Research Program (SICORP)
Japan—France Joint Research Program
Executive Summary of Final Report

1. Project title : [Problem-Encoding for Quantum-Inspired Artificial Intelligence |
2. Research period : February 2022 ~ March 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Hiroshi Imai Professor | The University of Mentor
Tokyo
Collaborator | Vorapong Specially- | The University of Theoretical
Suppakitpaisarn | Appointed | Tokyo and
Associate experimental
Professor works

Total number of participants throughout the research period: 2

Partner-side

Name Title Affiliation Role in the
research
project

Pl Jin-Kao Hao Full University of Angers | Support related
Professor to QUBO and
metaheuristics

Total number of participants throughout the research period: 1

4. Summary of the international joint research

Several quantum-inspired algorithms proposed from quantum algorithm concepts are
used in artificial intelligence systems, including for unconstrained quadratic binary
optimization (QUBO). In this research, we improved the performance of these artificial
intelligence systems from the perspective of problem encoding. Specially-Appointed
Associate Professor Vorapong Suppakitpaisarn was dispatched to work under Professor
Jin-Kao Hao at the University of Angers in France, who has decades of experience in
QUBO research and is known as a leading global researcher in metaheuristic approaches
to QUBO. By combining Associate Professor Suppakitpaisarn's expertise in approximation
algorithms with Professor Hao's techniques, research leveraging the strengths of both was
conducted.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

This project proposed an improved implementation method for quantum-inspired
algorithms. Specifically, we improved the encoding of the maximum cut problem using the
graph sparsification technique, which enabled us to reduce communication costs when
submitting problems to cloud services. We theoretically verified that Spielman and
Srivastava's method is applicable to the maximum cut problem and experimentally
confirmed that this method can reduce communication costs by 60%-95%. After peer
review, our paper was accepted into the proceedings of the 15th Metaheuristics
International Conference (MIC 2024): Quantum Metaheuristic for Operations Research.
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5-2 Synergistic effects of the joint research

This project has contributed to the educational and internationalization activities of the
Graduate School of Information Science and Technology at the University of Tokyo.
Specially-Appointed Associate Professor Suppakitpaisarn, who serves as the international
coordinator for the graduate school, has utilized his experiences from this international
exchange to develop an educational program aimed at cultivating researchers who will lead
the global research community in Al and quantum computing. Furthermore, as a result of
this project, Associate Professor Suppakitpaisarn has continued his involvement in the
guantum optimization community through participation in an international research project
on quantum optimization, hosted by France and Singapore.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Professor Hao, the French PI, conducted one of the few project-based learning (PBL)
lectures at the Graduate School of Information Science and Technology at the University of
Tokyo, enabling students to learn detailed, cutting-edge research directly from a leading
expert in the field. Some students who participated in the PBL lecture expressed interest in
working for companies that deal with quantum-inspired algorithms, suggesting that
Professor Hao's research might potentially impact the Japanese industry in the future.

The results of this project have strengthened the collaboration with Sorbonne University,
which is being utilized in educational activities. An international education program on
quantum information is currently under development, and the possibility of a double degree
program between Sorbonne University and the University of Tokyo is being explored.

Specially-Appointed Associate Professor Suppakitpaisarn actively engaged with
Professor Hao and other faculty and students from the University of Angers, including Hao's
students, during his stay at Angers University. He has agreed with Professor Hao to
continue this exchange in the future.
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1. V. Suppakitpaisarn and J. K. Hao, “Utilizing Graph Sparsification for Pre-processing in
Max Cut QUBO Solver’, In the Proceeding of the 15th Metaheuristics International
Conference (MIC 2024): Session on Quantum Metaheuristic for Operations Research,
2024. (BR)
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