Robi Polikar: Professor and Department
Head of Electrical and Computer Engineering at
Rowan University

Learning in Nonstationary
Environments under Extreme
Verification Latency; and,
Engineering Clinics — An
Alternative to Senior Design

ABSTRACT: In the first half of this lecture, | will

introduce COMPOSE, a density tracking framewaork for
learning from nonstationary streaming data, where labels are never available for the streaming data after initialization. We will
discuss the algorithm in detail, as well as its verification on several carefully designed synthetic and real-world data. We will
show that the algorithm is really a modular framework, whose individual components can be suitably modified to solve a variety
of problems associated with nonstationary environments. On the departmental administration side, | would like to describe a
unique curricular mechanism that has proven to be extraordinarily successful for us. Senior / Capstone Design, a common class
in most engineering programs, provides students with an opportunity to put their cumulative knowledge and skills to good use
for solving real-world problems. Typically, students propose a project or choose from a list of pre-approved projects, work on
their design to solve the underlying problem, and present their findings. Yet, actual implementations of senior design are often
riddled with a variety of challenges. If the projects are pre-selected by faculty, they are often limited in number and scope to
be within the expertise of one (or few) instructor(s) responsible for the class. If the students pick the projects, there is a wide
spread in the technical rigor of the projects. Often all students within a project are from the same discipline, with little or no
opportunity to work in truly multidisciplinary teams. Finally, senior design is, well, limited to seniors, and preclude other students
from participating in such a design experience. At Rowan Engineering, we challenge the notion that capstone design can only
be during the final year of the program, or can only run within a department, or taught by only a few faculty members. In fact,
we do not even have senior or capstone design. Instead, we have an eight-semester sequence, called Engineering Clinics &
Clinic Consultant, in which students work on increasingly sophisticated real world projects, in truly inter and multidisciplinary
teams spanning all departments of the College. During the four semesters of junior and senior years, students work on not just
real-world problems, but “unsolved” problems, often presented by industry and/or drawn from active research projects of the
faculty. Not only any given project may have students from across the college — depending on the expertise needed by the
project —juniors and seniors (and sometimes even sophomores or graduate students) participate in any given project, providing
both horizontal and vertical integration. Students may propose their own projects, but the same rigor of “unsolved real-world
problem” standard is applied to those projects as well. Students are required to participate in at least one “out-of-discipline”
project experience, and perhaps more interestingly, all — not just a few — engineering faculty are involved in the clinics.
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