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faster than conventional computers.

Fla (Octoberg? 2015 — Researchers from College of Engineering at University of South Florida



In this work “Non Boolean computigith nanomagnets for computer vision applicatioraspublished

in Nature Nanotechnology the USF research team has harnessed the enmmigiymization nature of
nanomagnetic systems to solve the quadratic optimization problems that arise in computer vision
applications, which are computationally expensive. By exploiting the magnetization states of
nanomagnetic disks as state representations of a vortex and single domain, the team has created a
modeling framework to address the vortex andpiane single domin in a unified framework and
developed a magnetic Hamiltonian which is quadratic in nature. The implemented magnetic system can
identify the salient features of a given image with more than 85% true positive rate. This form of
computing, on average, is 1,528 times faster than IBM ILOG CPLEXYstny standard software
optimizer) with sparse affinity matrices (four neighbor), and 468 times faster with denser (eight neighbor)
affinity matrices. These results show the potential of this alternative comgunethod to develop a
magnetic coprocessor that might solve complex problems in fewer clock cycles than traditional
processors.

The research team is comprised of faculijumni and students of electrical engineering and computer
science and engineerindssociate professor in electrical engineering Sanjukta Bhanja; alumnus Dinuka
Karunaratne '13 PhD in electrical engineering, aodrrertly at Intel; Ravi Panchumarthy, doctoral
candidate in computergenceand engineeringSrinath Rajaram’14 PhD in elctrical engineering and
currently at Micron;andcomputer science and engineering professor Sudeep Sarkar.

This work was sponsored in part by National Science Foundation NSF CAREER grant no. 0639624, NSF (CRI)
grant no. 0551621 and NSF (EMT) grant n@9888. Most of the fabrication and characterization is done
at USF Nanotechnology Research and Education Center (NREC).
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