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6. Research We are researching a new paradigm of machine learning, sparse associative deep learning,
that is a plausible building block for the next generation of artificial intelligence. Our
proposed method addresses many of the major criticisms facing the state-of-the-art deep
learning architectures, through the use of biologically inspired concepts. Knowledge gained
from this proposed work has the potential to transform how the field creates intelligence in
machine learning.

Objective

7. Research

Summary We are proposing joint research on new machine learning paradigms that advance current

deep learning models. Indeed, deep learning has had incredible success, especially when
used in narrow, supervised settings. However, as the machine learning community
continually breaks open the black box of deep learning, it is becoming clear that radical new
directions in the field of Al need to be explored. Students will work with us on a new
method, sparse associative deep learning, inspired by breakthroughs in computational and
theoretical neuroscience that incorporate ideas not explored by current feed-forward deep
learning architectures. Rather than using massive labeled datasets, the proposed method
learns much like an infant learns, i.e. by unsupervised observation and exploration of the
world through different sensory inputs. Eventually the model robustly learns the structure
of the world, learns heterogenous associations, and even learns how to predict the future.
Furthermore, the proposed model mimics the hierarchical architecture, sparsity, top-down,
and feedback functions of the mammalian brain. This model is built upon recent advances
in neuromorphic software and hardware that enhance the functionality, energy use, and
speed of the underlying algorithms. Given that neuromorphic approaches are under active
development, the research in this proposal has the unique opportunity to inform future
algorithms and functionality in software and silicon. ~Student’s experience in this program
will be further enhanced by the PI's collaborations with government, academic, and industry
partners.

8. Need for
funding from The College of Computing and Informatics at Drexel University CCI has state of the art

classrooms and research facilities with all of the technology required for effective
collaborative environment. The PI has a research lab that provide bright, open coworking
spaces for students to work on research projects. Drexel is an R1 Doctoral University,
which is the highest class of research activity in the US as recognized by the Carnegie
Classification.

Korean
government

To provide the best research experience for the visiting students, we are requesting $23,000
per research student. We believe a smaller cohort of 1-2 students would allow for a more
personalized and focused research experience.

9. Request
for Korean The selection of students studying abroad should be conducted after mutual consultation.

Universities
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