BE Focus Area Courses - as of Fall 2018

Course descriptions can be linked by clicking on the course name.

Focus Area 1: Molecular and Cellular Systems

Course Term, Comments
credits
+ BEE 4150 — Engineering Ethics Fa, 3 M. Timmons (previously BEE 5400)
and Professional Practice
» BEE 4550 — Biologically Inspired | Sp, 3, M. Wu
Microsystems Engineering skips 2018
* BEE 4600 — Deterministic and Sp, 3 J. March. Course to be reinstated as of Spring
Stochastic Modeling in Biological 2019. Anticipated to be a BE capstone course.
Engineering
+ BEE 4640 — Bioseparation Fa, 3, even | J. Hunter. Process engineering approach to
Processes years recovery and purification of biotech products.
+ BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger
Professionalism
+ BME 3010 — Cellular Principles of | Fa, 3 Y. Wang. Formerly listed as CHEME 4010.
Biomedical Engineering
+ BME 3020 — Molecular Principles | Sp, 3 1. Brito. Formerly listed as CHEME 4020
of Biomedical Engineering
* BME 4910 — Principles of Sp, 4 Engineering BE lab course. Cross listed with
Neurophysiology BioNB 4910, ECE 4910.
+ BME 6110 — Stem Cell Fa, 3 B. Cosgrove
Bioengineering
* CEE 6580 — Biodegradation and Sp, 3, R. Richardson
Biocatalysis even years
+ CHEME 5430 — Bioprocess Fa, 3 M. DeLisa (moved from focus area 5)
Engineering
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Focus Area 2: Ecological and Microbial Systems

Course Term, Comments

credits
+ BEE 4150 — Engineering Ethics Fa,3 M. Timmons (previously BEE 5400)
and Professional Practice
* BEE 4200 — Surface Chemistry of | Sp, 3,0dd | L. Aristilde
Particles in Natural and Engineered years
Processes
+ BEE 4870 — Sustainable Fa, 3, 0dd | J. Hunter. Satisfies BE capstone design.
Bioenergy Systems years
+ BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger
Professionalism
+ BEE 6430 — Veterinary Sp, 2 D. Bowman
Perspectives on Pathogen Control in
Animal Manure
* BEE 6640 — Sustainable Sp, 1-2, B. Richards
Biolenergy Production on Marginal take for
Lands of the New York and the letter
Northeast grade
* BEE 6740 — Ecohydrology Sp, 3, even | T. Walter

years
+ CEE 6570 — Biological Processes Sp, 3 M. Reid
+ CEE 6580 — Biodegradation and Sp, 3 R. Richardson
Biocatalysis
e CHEME 5430 — Bioprocess Fa, 3 M. DeLisa

Engineering
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https://classes.cornell.edu/browse/roster/SP18/class/BEE/6430
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https://classes.cornell.edu/browse/roster/SP18/class/CEE/6580
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https://classes.cornell.edu/browse/roster/FA17/class/CHEME/5430

Focus Area 3: Nanobiotechnology

Course Term, Comments
credits
 AEP 6620 — Micro/Nano- Fa, 3 G. Fuchs. No lab.
Fabrication and Processing
+ AEP 6630, BME 6670, MSE 5630 |Fa,3 M. Shuler
— Nanobiotechnology
+ BEE 4150 — Engineering Ethics Fa,3 M. Timmons (previously BEE 5400)
and Professional Practice
+ BEE 4550 — Biologically Inspired | Sp, 3, M. Wu
Microsystems Engineering skips 2018
+ BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger
Professionalism
+ BME 6260 — Optical Microscopy Sp, 3, take | W. Zipfel
and Fluorescence Methods for for letter
Research grade
+ CHEME 4840 — Microchemical Fa, 3 J. Engstrom
and Microfluidic Systems
+ ECE 4320/MAE 4320 — Integrated | Sp, 4, odd | A. Lal. Prereq ECE 2100 (engineering lab
Micro Sensors and Actuators years only | course) or instructor’s permission. Has lab in
fabrication of sensors.
» ECE 4360/MSE 5410 — Sp, 3 H.G. Xing. 1-credit lab ECE 4361/MSE 5411
Nanofabrication and Characterization also counts in the focus area if taken with this
of Electronics course, and counts toward the lab requirement.
* MAE 6240/CHEME 6240 — Fa, 4 B. Kirby. Formerly MAE 5240.
Physics of Micro and Nanoscale Fluid
Mechanics
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Focus Area 4: Computational Biological Engineering

Course Term, Comments
credits

BEE

* BEE 4570 — Biorobotics Fa, 3 S. Hamada

+ BEE 4150 — Engineering Ethics Fa, 3 M. Timmons (previously BEE 5400)

and Professional Practice

* BEE 4530 — Computer Aided Sp, 4 Satisfies BE capstone design course, satisfies

Engineering: Applications to engineering tech writing (must enroll in ENGRC

Biomedical Processes 4530).

» BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger

Professionalism

BME

« BME/BIONB 3300 — Intro to Fa, 3-4 C. Linster

Computational Neuroscience

+ BME 3410 — Systems Sp, 3 Includes the use of simulation modeling

mechanobiology environments for biological systems

« BME 5310/ECE 5970 - Machine Fa, 3, may Provides a theoretical foundation for advanced

Learning with Biomedical Data be offered machine learning methods applicable to analysis

sporadically | of large-scale biomedical data. Prereqs: linear

algebra, probability/statistics, MATLAB/Python

CHEME

+ CHEME 6800/SYSEN 6800 — Fa, 4 F. You. Prerequisite is 2940. Junior standing is

Comptational Optimization allowed. BE students should be able to take it.

CS

* CS 5306—Crowdsourcing and Fa, 4 Broad-based introduction to ways people and

human computation computing have been brought together. Has
examples in epidemiology, human perception,
etc. These are novel computing areas with
particular relevance to biological applications.
Taught by CS faculty.

* CS 4700—Foundations of artificial | Fa, Sp, 3, H. Hirsh/B. Selman. Biology is ripe with Al

intelligence take for applications. 1/3™ of the course is machine

letter grade

learning. Requires ENGRD 2110. Non-CIS
majors must add during add/drop period

* CS 4701—Practicum in artificial Fa, Sp, 2, B. Selman CS 4700 is a co-requisite for this Al
intelligence take for projects course. Non-CIS majors must add during
letter grade | add/drop period. BEs may petition IN
ADVANCE to do a bio-related project for
capstone credit.
* CS 4775/BTRY 4840/6840 — Fa, 4, take | A. Williams. BTRY 3010 prereq equivalent to
Computational genetics and for letter ENGRD 2700. X-listed with BTRY. Includes
genomics grade analysis of genetic and genomic data
* CS 4780—Machine Learning for Sp, 4 K. Weinberger
Intelligent Systems
* CS 4786—Machine learning for Fa, 4, take | K. Sridharan. Has great potentials in biological
data science for letter problems and data sets. Non-CIS majors must
grade sign up during add/drop or join wait-list.
Recommended.
* CS 4820—Introduction to analysis | Fa, Sp, Su, |R. Kleinberg. Computational biology is one of the
of algorithms 4, take for | applications area specifically noted. Has
letter grade | additional prerequisites beyond what BE students
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https://classes.cornell.edu/browse/roster/SP18/class/BME/3410
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normally take. Non-CIS majors must sign up
during add/drop or join wait-list.
Recommended

+ CS 4850—Mathematical Sp, 4, take | J. Hopcroft. General course on mathematical
foundations for the information age for letter foundations for access to information.
grade Recommended.

ECE

» ECE 3250 - Mathematics of Signal | Fa, 4 D. Delchamps. No bio. Methods, e.g. Fourier

and System Analysis analysis, are useful in analyzing biological
systems. Requires ECE 2200 as strong prereq.

» ECE 4271 - Evolutionary Sp, 3 No bio. Methods focus on modeling, analysis,

Processes, Evolutionary Algorithms simulation, and optimization of large complex

and Game Theory multi-agent systems. Prereq ECE 3100.

MAE

+ MAE 4700 — Finite element Fa, 3, must |H. Ritz. No bio. Prerequisites not explicitly stated

analysis for mechanical and take for but our students (in senior standing) should be

aerospace design letter grade | able to handle it after statics and BEE 3500. Has
minor overlap with BEE 4530.

ORIE

* ORIE 3300 — Optimization I Fa, 4 A. Lewis. Linear programming optimization and
sensitivity analysis. No bio but these topics have
multiple applications in and out of bio systems.

* ORIE 4350 — Introduction to Fa, 4 K. Iyer. Game theory has bio applications in

Game Theory evolution, etc. Course does not have bio but the
course is not focused on any one application. May
require more statistics than just ENGRD 2700.

* ORIE 4580 — Simulation Modeling | Fa, 4 S. Banerjee. Monte-Carlo and discrete event

and Analysis simulation. No bio but the course is not focused
on any one application. Requires CS 2110. May
require more statistics than just ENGRD 2700.

* ORIE 4740 - Statistical Data Sp, 4 Y. Chen. No bio but the course is not focused on

Mining 1 any one application. A particular active area of
research in bioinformatics is the application and
development of data mining. May require more
statistics than just ENGRD 2700.

* ORIE 4741 — Learning with Big Fa, 4 Medical and biological applications of Big Data is

Messy Data an exploding area of research. Some of these are
intended applications of the course. Requires
additional course CS 2800.

SYSEN

* SYSEN 5100 Model Based Fa, 4, take D. Schneider. No bio. Coreq, a course w/ strong

Systems Engineering for letter design component. Instructor permission

grade required.
* SYSEN 5220 — System Dynamics | Fa, 3 H. Deng. Computational tools to model systems.
* SYSEN 5740 — Design Thinking Sp, 2 S. Simoncini. No bio. Project-based class,

for Complex Systems

interdisciplinary teams work on systems
problems. Interactions with sponsor/stakeholders
required. Requires PIN for signup.
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Focus Area 5: Synthetic Biology

+ BEE 4150 — Engineering Ethics Fa, 3 M. Timmons (previously BEE 5400).

and Professional Practice

» BEE 4550 — Biologically Inspired | Sp, 3, M. Wu

Microsystems Engineering skips 2018

» BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger

Professionalism

e BME 3110 — Cellular Systems Sp, 3 B. Cosgrove

Biology

+ BME 6130 — Engineering the Fa, 3 1. Brito

Microbiome

+ CHEME 5440/7770 — Systems Sp, 3 M. Paszek & J. Varner. Permission of instructors
Biology in Biotechnology and required; intended for CHEME grad students.
Medicine
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Focus Area 6: Biomaterials

Course Term, Comments
credits
+ BEE 4150 — Engineering Ethics Fa,3 M. Timmons (previously BEE 5400).
and Professional Practice
» BEE 4810/CEE 4810 — LRFD Sp, 3 K. Gebremedhin. Satisfies BE capstone design
Based Engineering of Wood when co-registered with BEE 4960. CEE 6075
Structures is restricted to CEE M.Eng. students.
+ BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger
Professionalism
* BME 5390/FSAD 4390 — Fa, 2-3, C.C. Chu
Biomedical Materials and Devices for | must take 3
Human Body Repair credit
version for
letter grade
* BME 5830 — Cell-Biomaterial Sp, 3 S. Suri.
Interactions
* BME 5850 — Current Practices in Fa, 3 S. Suri. About 1/3 cellular bioengineering, 1/3
Tissue Engineering biomaterials, 1/3 group project.
* BME 6210 (CHEME 6310) — Fa, 3 D. Putnam. Requires background in polymer
Engineering Principles for Drug chem, orgo, cellular biology, diff eq.
Delivery
+ CHEME 6400 Polymeric Materials | Sp, 3 C. Alabi.
* MSE 4610 — Biomedical Materials Sp, 3 E. Donnelly. Prereq CHEM 3570, MSE 3010 or
and Their Applications instructor’s permission.
+ MSE 5210 — Properties of Solid Fa,3 U. Wiesner. Prereq MSE 2610, coreq MSE 3010
Polymers or permission of instructor.
* MSE 5230 — Physics of Soft Sp, 3, odd U. Wiesner. Prereq MSE 2060, 3010 or 3030 or
Materials years permission of instructor.
* MSE 5620/BME 5620 — Sp, 3 L. Estroff. Often waitlisted. Prereq MSE 3010

Biomineralization: The Formation and

Properties of Inorganic Biomaterials

or CHEM 1570 or CHEM 3570/80.
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Focus Area 7: Sustainability

Course Term, Comments
credits
* BEE 3299 — Sustainable Fa, Sp, Su, | T. Walter, A. Truhlar
Development online
« BEE 3710 — Physical Hydrology for | Sp, 3, odd T. Walter
Ecosystems years
* BEE 4010 — Renewable Energy Sp, 3, even | M. Timmons.
Systems years
+ BEE 4150 — Engineering Ethics Fa, 3 M. Timmons (previously BEE 5400).
and Professional Practice
* BEE 4300 — Hydrologic Fa, 3 S. Steinschneider
Engineering in a Changing Climate
* BEE 4350 — Principles of Sp, 3 M. Timmons. Satisfies BE capstone design.
Aquaculture
* BEE 4710 — Introduction to Sp, 3 T. Steenhuis
Groundwater
* BEE 4730 — Watershed Engineering | Fa, 4 T. Walter. Satisfies BE capstone design.
Satisfies engineering tech writing.
* BEE 4740 — Water and Landscape Sp, 3 M. T. Walter. Satistfies BE capstone design.
Engineering Applications
* BEE 4750 — Environmental Fa, 3 L. Anderson
Systems Analysis
* BEE 4760 — Solid Waste Sp, 3 D. Haith
Engineering
* BEE 4800 — Our Changing Sp, 3 P. Hess
Atmosphere
» BEE 4810/CEE 4810/CEE 6075 — Sp, 3 K. Gebremedhin. Satisfies BE capstone design
LRFD Based Engineering of Wood when co-registered with BEE 4960. CEE 6075
Structures is restricted to CEE M.Eng. students
* BEE 4870 — Sustainable Fa, 3, odd J. Hunter. Satisfies BE capstone design
Bioenergy Systems years requirement.
» BEE 4880 — Applied Modeling and | Sp, 3 C.L. Anderson
Simulation for Renewable Energy
Systems
+ BEE 4890 — Entrepreneurial Fa, 4 M. Timmons. Satisfies engineering tech writing
Management for Engineers (must enroll in ENGRC 4890).
+ BEE 5330 — Engineering Sp, 1 M. Timmons, J. Stedinger
Professionalism
+ BEE 6300 — Multivariate Statistics | Sp, 3 S. Steinschneider
for Environmental Applications
 CHEME 4880 — Global Food, Fa, 3-4 X. Lei, T. Li, D. Miller, P. Pinali, J. Tester
Energy, and Water Nexus —Engage
the US, China, and India for
Sustainability
+ CHEME 6660 — Analysis of Fa, 2-3, Basic course, to be supplemented with energy
Sustainable Energy Systems take for modules such as those below.
letter grade
« CHEME 66XX — Modules for 6660. | Fa, 1, For example:
Should be taken with or after 6660. take for CHEME 6663 Geothermal Module

Vary year to year. Economics,
regulation, markets, policy modules
are not eligible to count as focus area
courses.

letter grade

CHEME 6670 Fossil Fuels Module
Energy Storage & Transportation Energy
modules are in preparation for Fall ‘18.
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* CHEME 66XX — Modules for 6660. | Sp, 1, take For example:

Should be taken with or after 6660. for letter CHEME 6662 Solar Energy Module
Vary year to year. Economics, grade CHEME 6664 Hydro/Aero Energy Module
regulation, markets, policy modules CHEME 6671 Nuclear Energy Module
are not eligible to count as focus area
courses.
*« MAE 5010 — Future Energy Sp, 3, take | K. Zhang
Systems for letter
grade
Notes:
a) Current policy is that focus area courses and major approved technical

b)

d)

electives must be taken for letter grade if a letter grade exists for some form
of the course.

Up to 4 credits in the focus area category may be replaced by graded
engineering credits in undergraduate research, project team, teaching
assistantship, or independent study.

Substitutions for focus area courses may NOT be petitioned by individual
students, except students studying away from Cornell during the junior or
senior years (domestic or international study abroad, or leave of absence).

Students may petition for a NEW or SUBSTANTIALLY REVISED course to be
added to BE’s list of focus area courses. Eligible courses must be offered or
cross-listed by a Cornell engineering department, must consist principally of
technical content, must have a course number between 3000 and 7000, must
fit within one of the existing focus area categories, must be offered for a letter
grade or with a letter grade option, and must be offered at least biennially.
Seminar courses and courses satisfying the liberal studies distribution are
not eligible for consideration. We strongly discourage petitions for one-off
courses, courses offered under a provisional or experimental course number,
and courses requiring more than one prerequisite outside the normal BE
program. Each petition must be accompanied by a course description, a
syllabus, and a brief statement from the instructor that the course will be
taught on a regular basis and that BE’s are welcome to take it. Additions must
be approved by both the BE Committee on Academic Programs and by the BE
faculty after discussion at a faculty meeting, so petitioners are advised to
build in at least 2 months lead time.
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