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A family of inventions covers various quantum computing & machine learning related topics.

Quantum Machine Learning (QML) combines the benefits of quantum computing & machine Suryansh Upadhyay
learning. Two inventions propose solutions to improve performance of QML models, one by PhD Student, Electrical Engineering and Computer
optimizing the shot allocation for training on real hardware, and another via a new embedding Science

scheme using QRAM Memory. As the accessibility of quantum computing hardware grows, there

is a concern for security, which are addressed in two of the inventions. One proposes a solution .

to model & simulate adversarial tampering on quantum circuits, another supports user Junde Li

distribution of their quantum computing tasks among trusted & untrusted quantum providers. PhD Student, Electrical Engineering and Computer

Another proposes a method to prevent IP theft when using hybrid quantum classical algorithms. Science

These inventions represent significant contributions to the field of quantum computing and its Subrata Das ) . o

intersection with machine learning and cybersecurity. Graduate Research Assistant, Electrical Engineering
and Computer Science

Application & Market Utility Other Researchers
1. A novel method to speed up the convergence of QML models. This reduces the number Originating College
epochs, providing speedup & reducing cost College of Engineering
2. A method for obfuscating quantum circuits to enhance security during compilation
3. An optimization method for QML models to reduce training time & cost Office of Technology Management Contact
4. An embedding scheme using QRAM for machine learning applications Kline, Eric
5. A solution to quantum computing insecurity by modeling adversarial tampering evk5560@psu.edu
6. A method to address QML security by de-risking untrusted or unreliable third-party

tools and hardware

Next Steps

Prototype quantum circuits and emulations are available to share with prospective licensees.
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the ingenious power of partnership

Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.



https://www.eecs.psu.edu/departments/directory-detail-g.aspx?q=szg212

