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Celebrate the innovation of Johns Hopkins Engineering as our 

students demonstrate their ability to apply knowledge and 

skills to tackle real-world challenges. Alumni and guests are 

welcome at all department events. For a detailed schedule, please  

visit designday.jhu.edu .

Dear parents, alumni, students, faculty,  
and invited guests,

Welcome to Design Day 2022 – the Whiting School of Engineering’s annual showcase  

of our students’ energy, creativity, and innovation. We are pleased and excited to  

be holding this event on our campus again after two years in a virtual format due to  

the COVID-19 pandemic. 

Design Day gives undergraduate and graduate students from all nine of the Whiting 

School’s academic departments, as well as the Center for Leadership Education, the 

opportunity to put theoretical knowledge into practice, devising systems, processes, 

components, and products that solve important and pressing problems in the real 

world.  

Examples of our students’ achievements this year include: a wearable device that 

screens for early lymphedema; an NFT creation-and-management platform for artists; 

a new process to produce isopropyl alcohol; a machine learning framework to help  

users declutter their email inboxes; a self-swelling pancreatic stent to improve  

pancreatic surgery outcomes; and more.  

Design Day is an exciting landmark in our students’ journeys from studying engineering 

in the classroom and laboratory to becoming practicing engineers heading out to  

make a lasting and positive impact on our world. I know you will join me in celebrating 

their outstanding work and accomplishments.

Sincerely,

Ed Schlesinger

Benjamin T. Rome Dean

Whiting School of Engineering 

Applied Mathematics and Statistics
Poster Session: 3 to 5 p.m.

Great Hall 

Biomedical Engineering
Presentations, Keynote, and Posters:  

9 a.m. to 6 p.m. 

Keynote Presenter: Krista Donaldson, PhD, 

CEO, Equalize Health

Shriver Hall 

Center for Leadership Education
Presentations and Poster Session:  

9 to 11 a.m. 

Hodson 3rd-floor Classrooms and Lobby

Chemical and Biomolecular  
Engineering 

Presentations: 10 a.m. to 12:30 p.m.

Maryland 110 

Poster Session: 2 to 5 p.m.

Glass Pavilion

Civil and Systems Engineering
Presentations: 1 to 2:30 p.m. 

Poster Session: 2:30 to 3:15 p.m.  

Blue Hat Ceremony: 3:15 to 4 p.m.

Hackerman B-17

Computer Science
Poster Session and Demo: 3 to 5 p.m.  

Great Hall

Electrical and Computer Engineering
Poster Session: 11 a.m. to 1 p.m. 

Glass Pavilion

Environmental Health and Engineering
Presentations: 2 to 5 p.m.

Hodson 3rd-floor Classrooms

Materials Science and Engineering
Presentations: 10 a.m. to noon

Hodson 3rd-floor Classrooms

Poster Session: 1 to 4 p.m.

Hodson 3rd-floor Lobby

Mechanical Engineering
Presentations: 9 to 11:30 a.m.; 1 to 5 p.m.  

Hodson 210 and 213

Posters: noon to 1 p.m. 

Hodson 2nd-floor Lobby



BIOMEDICAL ENGINEERING 

APPLIED MATHEMATICS AND STATISTICS

THE DEPARTMENT OF APPLIED MATHEMATICS AND STATISTICS is a 

center for the study and development of mathematical disciplines, espe-

cially oriented to helping solve modern society’s most complex challenges. 

Applied mathematics and statistics are integral to emerging fields, such as 

computational medicine/biology, language processing, information securi-

ty, and computer science. In today’s data-intensive world, applied mathe-

matics is used to answer questions and solve problems in areas as diverse 

as engineering, finance, government, law, and national defense. This 

year, for instance, one student studied the “Subway Challenge,” in which 

participants must navigate the entire New York City subway system in the 

shortest time possible. This problem is related to the well-known “Traveling 

Salesperson Problem,” but it is complicated by the fact that the schedule 

of arrivals and departures at the stations is time-variant.

THE DEPARTMENT OF BIOMEDICAL ENGINEERING has set the 

standard in biomedical design since introducing its landmark under-

graduate Design Team program more than two decades ago. With the 

addition of its renowned master’s design program, offered through the 

department’s Center for Bioengineering Innovation and Design, more 

than 10 years ago, biomedical engineering students of all levels are 

engineering the future of medicine by developing new technologies to 

diagnose and treat disease. This year, students are developing a less 

invasive method of monitoring intracranial pressure in the ICU, creating 

a novel assessment method for Eustachian tube function, designing a 

safer way to remove epicardial pacing wires, constructing a wearable 

solution that screens for early lymphedema, and more.



CENTER FOR LEADERSHIP EDUCATION

“

CHEMICAL AND BIOMOLECULAR  
ENGINEERING 

THE DEPARTMENT OF CHEMICAL AND BIOMOLECULAR ENGINEER-

ING’S research and teaching are deeply interdisciplinary and targeted 

at solving some of the world’s most challenging problems, ranging 

from the development of new therapies to conquer cancer to the 

creation of Earth-friendly biofuels and other sources of energy to the 

design of molecular electronics and more. A department hallmark is 

Product and Process Design classes, which challenge students to apply 

skills from earlier classes to real-world problems in industry. Projects 

this year will include the Process Design course’s isopropyl alcohol 

production process and the Product Design courses’ numerous unique 

and innovative group project submissions.

 

THE CENTER FOR LEADERSHIP EDUCATION offers coursework, minors, 

graduate programs, internships, competitions, hands-on learning experi-

ences, and networking opportunities to prepare students for leadership in 

the professional world. More than 1,850 undergraduate and 225 graduate 

students each semester from the schools of Engineering and Arts and 

Sciences take courses through the CLE in accounting and finance, entre-

preneurship and management, leadership, communication, and marketing. 

The center also offers a host of experiential activities, including HopStart: 

Hopkins New Venture Challenge and study abroad programs in Denmark, 

Portugal, Israel, and Spain. Center alumni can be found in leadership roles in 

organizations around the globe. This year’s projects include an NFT creation 

and management platform for artists, a VC crowdfunding platform, innova-

tive casts and braces that provide greater mobility and comfort to patients 

with clubfeet, consulting projects in cybersecurity and sustainability,  

enrichment activities for elephants at the Maryland Zoo, and more.
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Design Day By Location

Glass Pavilion
8 to 9 a.m.: Welcome breakfast
11 a.m. to 1 p.m.: Electrical and Computer  
  Engineering poster session
2 to 5 p.m.: Chemical and Biomolecular  
  Engineering poster session

Great Hall
3 to 5 p.m.: Computer Science demonstrations  
  and poster session
3 to 5 p.m.: Applied Mathematics and Statistics   
  poster session

Shriver Hall
9 a.m. to noon.: Biomedical Engineering poster  
  session
1 to 2 p.m.: Biomedical Engineering Keynote  
  Presentation
2 to 6 p.m.: Biomedical Engineering presentations,  
  panel, and awards 

Maryland 110
10 a.m. to 12:30 p.m.: Chemical and Biomolecular    
  Engineering presentations 

Hodson 210, 213, and 2nd-floor Lobby
9 to 11:30 a.m.: Mechanical Engineering  
  presentations
Noon to 1 p.m.: Mechanical Engineering poster   
  session
1 to 5 p.m.: Mechanical Engineering presentations

Hodson 3rd-floor Lobby
9: to 11 a.m.: Center for Leadership Education   
  poster session 
1 to 4 p.m. Materials Science and Engineering  
  poster session

Hodson 3rd-floor Classrooms
9 to 11 a.m.: Center for Leadership Education   
  presentations
10 a.m. to noon.: Materials Science and  
  Engineering presentations
2 to 5 p.m.: Environmental Health and  
  Engineering presentations

Hackerman B-17
1 to 2:30 p.m.: Civil and Systems Engineering  
  presentations
2:30 to 3:15 p.m.: Civil and Systems Engineering    
  poster session
3:15 to 4 p.m.: Civil and Systems Engineering  
  Blue Hat Ceremony

Design Day by Department

Applied Mathematics and Statistics 
3 to 5 p.m.: poster session (Great Hall)

Biomedical Engineering
9 a.m. to 12 p.m.: poster session (Shriver Hall)
1 to 2 p.m.: Keynote presentation (Shriver Hall)
2 to 6 p.m.: presentations, panel, and  
  awards (Shriver Hall)

Center for Leadership Education 
9 to 11 a.m.: presentations and poster session   
  (Hodson 3rd-floor classrooms and lobby)

Chemical and Biomolecular Engineering 
10 a.m. to 12:30 p.m.: presentations (Maryland 110)
2 to 5 p.m.: poster session (Glass Pavilion)

Civil and Systems Engineering 
1 to 2:30 p.m.: presentations (Hackerman B-17) 
2:30 to 3:15 p.m.: poster session (Hackerman B-17)
3:15 to 4 p.m.: Blue Hat Ceremony (Hackerman  
  B-17)

Computer Science
3 to 5 p.m.: poster session and demonstrations  
  (Great Hall)

Electrical and Computer Engineering
11 a.m. to 1 p.m.: poster session (Glass Pavilion)

Environmental Health and Engineering 
2 to 5 p.m.: presentations (Hodson 3rd-floor  
  classrooms)

Materials Science and Engineering
10 to noon.: presentations (Hodson 3rd-floor  
  classrooms)
1 to 4 p.m.: poster session (Hodson 3rd-floor  
  lobby)

Mechanical Engineering
9 to 11:30 a.m.: presentations (Hodson 210  
  and 213)
Noon to 1 p.m.: posters & lunch (Hodson 
  2nd-floor lobby)
1 to 5 p.m.: presentations (Hodson 210 and 213)

Dates and location subject to change. Please 
see Design Day website for the most up-to-date 
schedule and list of projects.
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Lunch Locations 

Great Hall: 11 a.m. to 1 p.m.: 
Applied Mathematics and Statistics, Computer 
Science, Electrical and Computer Engineering

Hodson 1st-floor Lobby: 11 a.m. to 2 p.m.
Center for Leadership Education, Chemical 
and Biomolecular Engineering, Environmental 
Health and Engineering, Materials Science and 
Engineering, and Mechanical Engineering

Hackerman South Lobby: 11 a.m. to 2 p.m. 
Biomedical Engineering

Hackerman B-17 Lobby: Noon to 1 p.m.:  
Civil and Systems Engineering

Malone 1st-floor Lobby and Freshman  
Annex: 
Sit-down space for dining; no food served here 

Lunches will be grab-and-go style. Registered 
visitors are encouraged to eat outside or take 
their lunches to the Malone 1st-floor lobby or 
Freshman Annex. 



COMPUTER SCIENCE 

THE DEPARTMENT OF COMPUTER SCIENCE is diverse, collaborative, 

and intensely research focused. Its research program couples core ar-

eas with novel interdisciplinary, application-oriented subjects, bringing 

together colleagues from the schools of Engineering and Medicine. 

It draws upon the university’s strengths in areas including robotics, 

speech and language processing, information security, machine learn-

ing, theory and programming languages, and computational health 

and medicine. Undergraduate and graduate students are immersed in 

interdisciplinary research that stresses fundamental problem solving. 

Projects this year include an online tool that simulates the spread of 

diseases such as COVID-19 and a machine learning framework that will 

help users declutter their email inbox. 

THE DEPARTMENT OF CIVIL AND SYSTEMS ENGINEERING prepares  

students to tackle the major complex challenges that society faces 

in the coming decades. As seniors, students are challenged to devise 

innovative and sustainable solutions to a variety of problems in the 

built environment. This year, teams focused on the reuse and expan-

sion of the portion of the northern end of Levering Hall, including 

the Glass Pavilion, to provide a sustainable space on the Homewood 

campus created for community use. Student groups will present  

their designs to an audience and answer any follow-up questions 

during a poster session.

CIVIL AND SYSTEMS ENGINEERING



ENVIRONMENTAL HEALTH AND  
ENGINEERING

THE DEPARTMENT OF ENVIRONMENTAL HEALTH AND ENGINEERING,  

affiliated with the Whiting School of Engineering and the Bloomberg 

School of Public Health, is uniquely positioned to conduct cutting-edge 

research and to prepare young scholars capable of solving critical issues 

at the nexus of public health and engineering. Each year, clients challenge 

teams of students to solve real-world problems ranging from nutrient 

control in wastewater discharges and storm water management to up-

grading public drinking water systems. This year, teams are working with 

outside sponsors to improve stormwater flow management for the Stony 

Run Walking Trail, design an immersive outdoor environmental laborato-

ry for Hopkins students near Olin Hall, and plan an Enhanced Biological 

Phosphorous Recovery (EBPR) system for a new biogas generation plant 

near Baltimore. 

 

ELECTRICAL AND COMPUTER  
ENGINEERING

Research in THE DEPARTMENT OF ELECTRICAL AND COMPUTER  

ENGINEERING is widespread, spanning areas from medicine and  

defense to environmental protection. The department’s world- 

renowned faculty members are pioneers in areas including medical 

imaging, speech and language processing, control and networking  

systems, intelligence systems, brain-like computing and artificial  

intelligence, bio-inspired robotics and neuroprosthetics, biophotonics, 

ultrafast photonics and communication systems, and renewable  

energy devices, among others. This year, student engineers designed  

a wide range of projects, including a solar energy harvester, a drone- 

mounted infrared imaging device, a low-power mosquito trap, a 

pneumo-thoracic breathing apparatus, and synchronized musical  

boxes. 



MECHANICAL ENGINEERING 

THE DEPARTMENT OF MECHANICAL ENGINEERING sits at the inter-

section of science and engineering, preparing students for careers 

applying skills and knowledge to applications ranging from robotics 

and human-machine interactions to aerospace and machine systems 

to micro- and nanoscale engineered devices to biology and medi-

cine. Mechanical Engineering pioneered the capstone experience on 

Homewood campus in 1984, and more than 1,240 students have gone 

through the program. In Senior Design, students apply their under-

standing of engineering principles to real-world projects presented by 

industry, non-profit, and government sponsors, who emerge with test-

ed and working prototypes. This year’s projects range from an oxygen 

concentrator for low-resource settings to a power buoy that converts 

ocean wave energy into electricity. 

MATERIALS SCIENCE AND ENGINEERING

IN THE DEPARTMENT OF MATERIALS SCIENCE AND ENGINEERING, 

undergraduate and graduate students are pushing boundaries to solve 

real-world problems. This year, we offer 20 projects completed by 

both teams and individual students. Presented in both poster and oral 

presentation forms, the projects span a broad range of topics, from a 

self-swelling pancreatic stent to improve pancreatic surgery outcomes 

to a high-throughput characterization device using X-ray diffraction 

and fluorescence. Through these projects, our faculty encourage 

students to apply the knowledge they have learned in the classroom to 

create materials that will improve society.



Whiting School of Engineering 

Design Day partners

American Society of Naval Engineers

Aravind Eye Hospital

Baxter

Boston Scientific 

CraniUS

Crunchbase

Danaher

C.R. Dyer ’84

Enigma

Friends of Stony Run

Google

Hogan Lovells

Johns Hopkins University Applied Physics Laboratory

JHU Center for Injury Research and Policy

Lifebridge Health

The Maryland Zoo

Medtronic

Nihon Kohden 

Oceaneering

Office of the Undersecretary of Defense

Prime Manufacturing

Roland Park Community Foundation

Space Telescope Science Institute 

Stanley Black & Decker

Sutok Consulting


