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Ts ai L u L i u
Professor of Industrial Design
Head, Department of Graphic Design and Industrial Design
The Industrial Design Graduate Program at NC State University prepares students to create beautiful,
meaningful, and delightful experiences through in-depth inquiries into the complex and interconnected
problems human societies are facing today. The faculty challenge and motivate the students to
expand their horizons and explore areas where they could make a difference in the world. This humancentered design philosophy has successfully positioned our graduates as leaders in design practice,
research, and education.
The 2019 Master of Industrial Design students come from various undergraduate and professional
backgrounds such as business, engineering, fine art, and political science. They fearlessly identified a
wide spectrum of relevant problems in today’s society and created innovative solutions based on their
empathetic design research. This booklet highlights their endeavors and lays the foundation for further
investigations and articulations. We hope their projects will inspire other designers to advance the
experience and quality of people’s lives everywhere.

MID students spend their final year in the program working on
a project that is important to them. During their last summer,
students engage in problem finding, exploration, research, and
reflection. Project scoping, proposal development, committee
formation, and pilot work are critical fall semester activities.
Students focus their efforts during the spring semester on research,
design development, testing and refinement; and communication
and storytelling.
The students’ diversity of thought is exemplified by the projects
presented in this collection of design briefs. Our students are
fearless, determined and compassionate — they have honed
design skills relevant to solving contemporary, complex challenges
faced around the globe.

S h ar o n J o i n e s , P hD
Professor of Industrial Design
Associate Dean of the College of Design

We celebrate their achievements and enthusiastically await
what they will accomplish as designers and thought leaders!
Congratulations MID Class of 2019!

This collection of work showcases the passion and diverse
interests of our 2019 Master of Industrial Design students. Our
students challenge themselves with complex themes that span
community engagement, sustainability, healthcare and technology.
Each project demonstrates thoughtful application of design
methodologies to understand and meet the needs of people. The
results are creative and forward-thinking.
These discrete projects and points of view combine to represent
our design community. Although developed by individual
students, this work is a result of collaboration with faculty, staff and
classmates. They hold each other to high standards with respect
and appreciation.

Ke lly Um s t e a d
Assistant Professor of Industrial Design
Director of Industrial Design
Graduate Program

The industrial design department of NC State celebrates the
graduating class of 2019– our lifelong learners who are certain to
make a difference in the world.
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WENYUE DING
Hohhot, China
Wenyue came to NC State with an undergraduate degree in industrial design.
She is exploring the path of user experience design and is excited about
reshaping problems into meaningful experiences.

INTERESTS

FAVORITE THINGS IN THE AREA

In her spare time, Wenyue enjoys playing simulation
games like The Sims, swimming on a sunny
afternoon, and trying out different recipes.

Wenyue likes going on short road trips in the area,
listening to outdoor concerts, and exploring different
stores for new design trends.

High-rise life pack

Intelligent tennis serving machine

SOLO D IN I N G
use r e xpe r ie nc e d e s i g n i n re s t aurant s
Committee Chair: Carolina Gill
Committee Member: Kelly Umstead

Individual customers, or solo diners, have become a
large market segment in the restaurant industry. As
this segment grows, it brings new challenges and
opportunities to restaurants. This project focuses
on the problems of individual business travelers
who dine in casual dining restaurants. The research
looks into solo diner’s needs from both physical and
psychological perspectives, and how restaurants are
responding to them. The insights reveal opportunities
for design interventions - to help restaurant staff to
recognize customer needs quickly and efficiently.
The intention of the design is to help build a stronger
connection between customers and restaurants
that may improve the user experience and translate
into more efficiency and potential revenue for the
restaurant industry.

Solo dining experience map

OpenTable application

Concept development

group dining

solo dining

pain points
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SHELBY FORREST
Charlotte, NC
Shelby is an industrial designer with an undergraduate degree in English and
secondary education. For Shelby, industrial design gives her an opportunity to
learn from users and define problems.

INTERESTS

FAVORITE THINGS IN THE AREA

Outside of school, Shelby enjoys reading, playing
video games with her husband, and being involved in
her church through community programs.

Shelby loves going to JC Raulston Arboretum and
Duke Gardens. She also enjoys visiting the many
great restaurants in our area. Some of her favorites
are Capital Club 16 and Sushi Tsune.

Gauntlet for childern with upper limb differences

User experience for Caterpillar’s website

IMP R OV IN G M I G RAI N E
SE LF - M AN AGE M E N T
Committee Chair: Percy Hooper
Committee Member: Carolina Gill

Migraine is the 3rd most common medical disorder
on the planet, yet many people are unaware that
migraine is more than “just a headache”. Migraine
is a genetic neurological disorder that can cause
symptoms like nausea, severe pain, and even
paralysis. It is a severely debilitating condition,
especially for the 4 million people in the US with
chronic and daily migraines.

Pain Level

Shelby’s project is focused on improving selfmanagement of migraine: making it easier for
patients to record attacks and interventions,
facilitating communication with doctors, and creating
a sense of hope by showing progress over time.

App development
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JOACHIM GAWRYOLEK
Elblag, Poland
Joachim is an industrial designer with an undergraduate degree in fine arts.
His background in sculpture fuels his interest to combine the two fields
together through creating objects and spaces that impact our everyday lives.

INTERESTS

FAVORITE THINGS IN THE AREA

Joachim is interested in anything related to
art. Including reading art and design books,
photography, music and watching films.

Joachim loves bread, so spots like Boulted Bread
and Benchwarmers Bagels are his heaven. Sidenote:
if you haven’t been to the NCMA yet, then go!

UTV mounting system

Heavy bookends

OP E N F O RM
a pu bl i c s p a c e f o r e v e r y o n e
Committee Chair: Bryan Laffitte
Committee Member: Kathleen Reider

We’ve all relaxed or walked through a public
space, but how do those spaces affect the way we
experience our surroundings and our relationship to
each other? Through directly engaging with Raleigh’s
citizens via multiple community meetings, the public
expressed the need for meaningful interactions with
other members of the community and interest in new
hands-on experiences.
Most of all, the public expressed that open public
spaces should be accessible and inclusive for all
communities in Raleigh. The goal was to provide the
public a space where they can directly participate in
the life of their community while also not forgetting to
have fun.

Open build activity at Fish Market Gallery

Scale mockup
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MOHIT KAMAT
Mumbai, India
Mohit is an industrial designer with an undergraduate degree in mechanical
engineering. He is also a strong proponent of the environment and cannot
stop talking about sustainability if given a chance (or not). Mohit believes that
design needs to be planned and deliberate, and hopes to change the way
products are designed. On a lighter note, he enjoys hanging out with friends
and is always up for a game-night.

INTERESTS

FAVORITE THINGS IN THE AREA

Trying new food spots and cuisines, playing sports
(especially racquetball), watching tv series like Game
of Thrones, stand-up comedy, and PIZZA of course!

In his spare time, Mohit enjoys spending time in Hunt
Library and visiting NCMA. He also likes being with
nature at Lake Johnson or Umstead State Park.

POD: pill organizer

Cargo mount for UTVs

F U LL C IRC L E
a su st a i n a b i l i t y t o o l f o r s t ud ent s and f ac ul t y
Committee Chair: Bryan Laffitte
Committee Member: Tim Buie
Sustainability is one of the most important
challenges of today. How can we design a better
future without compromising the needs of future
generations? Industrial designers play an important
role in how the resources available in nature
are being utilized and managed. The decisions
made by designers decides the fate of millions of
products and the resources used to make those
products. With the amount of responsibility on their
shoulders, industrial designers need to be better
equipped with the knowledge required to design
responsibly.
The objective of Mohit’s project is to tackle this
problem at the source and integrate sustainability
in the industrial design curriculum and the
student’s design process. His solution aims to
provide information regarding sustainability in the
form of actionable items so that students can make
informed design decisions. It also provides a way
to integrate sustainability into an existing design
curriculum in universities across the United States.

Circular economy nutrient map

Example of an actionable item
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JOHN LOPEZ
Bogotá, Colombia
John came to NC State with a background in industrial design. He believes
design can trigger emotional awareness and give meaning to the objects
around us. Along with experience in film and academia, industrial design has
given him the unique opportunity to travel around the world and observe a
broader picture of human behavior and design culture.

INTERESTS

FAVORITE THINGS IN THE AREA

As a fan of food and music, John considers these
the two key elements in understanding the countries
and cultures he has lived in. He’s also interested in
prototyping, research, action sports, music, science,
technology, human behavior and space exploration.

When he is not in the materials lab building
something amazing, he enjoys riding his bicycle,
sitting in a library, enjoying nature and thinking about
the next big challenge.

Shoe prototyping

Balance bike

U P P E R LI M B O RT H O T I C DEVICE
F O R S TR O KE PAT I E N T S
Committee Chair: Carolina Gill
Committee Member: Bryan Laffitte

In his final project, John took a systematic approach
to analyze orthotic devices used during upper limb
rehabilitation for stroke patients. This approach
helped him understand the many struggles
caregivers, occupational therapists and patients
experience during the process of rehabilitation. He
built a set of functional prototypes after hours of
feedback from professionals and user testing. As a
result, John’s final product combines four different
orthotic devices which cover an extensive range of
exercises such as rotation and extension of the arm.

Expert feedback

Orthotic device prototypes
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RAUNAK MAHTANI
Pune, India
Raunak is an industrial designer with an undergraduate degree in mechanical
engineering. He aspires to stay curious (friends complain that he answers
questions with more questions) and enjoys exploring how design relates to
everything and can be understood from different perspectives. He is always
hungry to solve real-world problems. He is also generally always hungry. He
doesn’t always speak in third person.

INTERESTS

FAVORITE THINGS IN THE AREA

When he is not making silly jokes, you’ll often
find Raunak drinking coffee, listening to music,
or reading. He also enjoys learning new skills
prototyping, design research, psychology and
designing for positive social impact.

Visiting the vending machine, taking a walk in Court
of Carolina behind school if he’s really feeling crazy.
Raunak enjoys trying new places to eat, and talking
walks, hikes and bicycle rides. Sitting in the sun
makes him very happy.

UTV cargo organization

V IS UA LIZAT I O N T O O L F O R EA R LY
STA G E D E S I GN C O L L AB OR AT IO N
Committee Chair: Kelly Umstead
Committee Member: Carolina Gill

Prototypes are integral tools designers, engineers
and other creatives utilize for developing solutions. In
the broadest sense, the term ‘prototype’ may mean
different things, and be the means to different ends.
Prototypes play a significant role in idea generation
in the early stages of design projects, and can act
as a catalyst for innovation in a collaborative setting.
Successful prototypes are thoughtful about their
purpose and context of usage. This project began as
an exploration to understand the prototyping process
in the current context of the design industry - what
forms it can take, how it informs design decisions
and the challenges faced. This understanding has
been used to develop a tool to share and visualize
ideas to better support design teams through early
stages of the process.
Gesture and verbal based visualization study

Tablet based interaction concept

Computer based interaction concepts
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ROMAINE MITCHELL
Winston Salem, NC
Romaine is an industrial designer with an undergraduate degree in visual
communication. He believes that the best designs aren’t the ones that are
most noticed or appreciated. Instead, the best designs tend to be just what
they need to be.

INTERESTS

FAVORITE THINGS IN THE AREA

Romaine is fascinated by cryptocurrencies and
concept cars.

Romaine spends his past time outdoors at places
like Lake Johnson and Umstead State park.

Phone redesign

UTV bed storage

LAWN M O W E R S AF E T Y
Committee Chair: Kelly Umstead
Committee Member: Russell Flinchum

This project investigates the conditions and
contributing factors of lawn mower-related injuries;
specifically, injuries involving residential riding mower
rollovers. Romaine’s work also explores options
for preventive strategies and design interventions
that can be used to improve residential riding
mower safety. The goal of the project is to design a
residential riding lawn mower with a stability system
that minimizes the chance of rollovers.

Digital testing

Concept model

User feedback session
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WILL REUTHER
San Francisco, CA
Will is an industrial designer with a bachelor’s degree in communications. He
believes design can solve complex problems and make people’s lives more
enjoyable.

INTERESTS

FAVORITE THINGS IN THE AREA

Outside of the classroom Will enjoys nature, judo,
and spending time with family.

Will loves spending time at local gems like Port of
Raleigh and North Carolina Museum of Art. He also
enjoys road trips to the mountains.

KEXP Speaker

Neutral: modular furniture

WIR E LE S S PAT I E N T M O N I T O R ING
SY S TE M F O R T H E N I C U
Committee Chair: Percy Hooper
Committee Member: Victoria Chi

The neonatal intensive care unit (NICU) can
be a stressful and frightening environment for
premature babies and families alike. The devices
currently required or vital sign monitoring can
be loud, distracting, and can prevent parent-tobaby interaction. To reduce these environmental
distractions and promote a closer connection
between parents and children. Will’s final project
focuses on designing a wireless vital sign monitoring
system for the NICU. This system reduces the need
for wired devices that connect to infants, and allows
for easier and more frequent cuddling, breastfeeding,
and overall physical connection.

Assembly

MI D 2019 | 25

THOMAS SCHLEIN
Austin, Texas
Thomas is an industrial designer with an undergraduate degree in history. For
him, industrial design presents him with new creative challenges. Thomas
loves building and flying things.

INTERESTS

FAVORITE THINGS IN THE AREA

Beyond sport activities like running and swimming,
Thomas enjoys working on his motorcycle, playing
guitar, and building and flying UAVs.

Thomas loves to spend time outside in places like
Dorothea Dix Park and Shelley Lake Trail, and going
swimming at Optimist Pool.

TTI Tools - Rigid UnBox

Bike storage for Lowe’s

U N M A N N ED AE RI AL S Y S T EM
F O R M ILITARY US E
Committee Chair: Tim Buie
Committee Member: Russell Flinchum

Thomas is developing an Unmanned Aerial System
(UAS) using open-source hardware/software and
commercial off-the-shelf (COTS) components. He is
modifying an existing low-cost fixed-wing platform to
be used in military training exercises by registered
DoD contractors. By utilizing open-source software,
3D printed components and hardware, costs for the
UAS are kept low. This allows military contractors
the ability to offer additional capabilities to their
DoD customers for a fraction of the traditional costs
associated with a typical UAS package.

Expert review and trials

Drone footage

UAS testing
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YIMENG WANG
Beijing, China
Yimeng came to NC State with a background in industrial design. To him,
design is about making things simple and logical. He believes through design
we can make people live a more enjoyable life.

INTERESTS

FAVORITE THINGS IN THE AREA

In his free time, Yimeng loves traveling to experience
different cultures and places. He also love movies,
video games and nice food.

Yimeng loves going to the movies with friends, going
on road trips to new places and trying different types
of food that Raleigh has to offer.

Beauty rice cooker

Lounge chair for IKEA

MANAGING FOOD
WA S TE AT H O M E
Committee Chair: Percy Hooper
Committee Member: Russell Flinchum

Did you know that food waste is becoming one of the
biggest environmental threats to our earth? It pollutes
the atmosphere when decomposes and it’s a waste
of money and energy. Yimeng’s final project focuses
on designing a compost machine that can be used
in the kitchen to collect daily food waste and turn it
into compost. He hopes the design can encourage
people to reuse their food waste.

Top: Blades break down food waste
Bottom: Compost drawer

Concept model
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YI ZENG
Dongguan, China
Yi came to NC State with an undergraduate degree in industrial design. She
believes the most attractive point of industrial design for her is to create
functional and beautiful products for the world. She’s interested in art, furniture
design and fashion design.

INTERESTS

FAVORITE THINGS IN THE AREA

In her spare time, Yi enjoys drawing, baking and
anything that makes her feel relaxed and creative.
She loves to travel to different places in the world for
new experiences and fun.

City Market is Yi’s favorite sushi restaurant in Raleigh,
and Tonbo Ramen is a must try for those who
love ramen!

3D art

CAT UTV storage

B U S S TOP D E S I G N
F O R R A LE I G H
Committee Chair: Percy Hooper
Committee Member: Bryan Laffitte

The use of a municipal bus service is an important
means of public transportation in cities, relied upon by
a large population of residents. This project uses the
city of Raleigh to identify existing problems relating
to effective bus service, and, in particular, how the
overall system is affected by bus stop design.
The intention of this project is to provide a better
experience for passengers, make it easier and more
comfortable while they are waiting for buses, and
also to generate a system of bus stop designs which
considers the feasibility of cost and other limitations.

Modular concept development

Current bus stop in Raleigh

Prototypes
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LIMENG ZHU
Beijing, China
Limeng came to NC State with a bachelor’s degree in industrial design.
Her creative impulse comes from curiosity for the unknown. In design, this
manifests as a hands on approach driven by iterative explorations in sketching
and prototyping. This trait has also led her down paths not often taken, such
as working with young refugees for civil service, or taking on an internship in
China’s mega-city Shanghai.

INTERESTS

FAVORITE THINGS IN THE AREA

When she’s not designing, Limeng trains for the next
marathon or planning her next adventure in a new
part of the world.

Some of Limeng’s favorite places include local
museums like NCMA and NC Museum of History.
She recommends to stop by Beasley’s Chicken and
Honey and La Farm for amazing food.

Bluetooth speaker

Custom pattern

SE LF D E F E N S E P RO D UC T
F O R WOME N
Committee Chair: Bryan Laffitte
Committee Member: Russell Flinchum

1 in 3 women throughout the world will experience
physical or sexual violence and 65% of women
are afraid to go out at night. Limengs’s goal was
to design a self defense product for women that
solves 3 key security issues. The product combines
pepper ball gun with a flashlight and a camera. Most
importantly, a good self defense product provides
women a sense of safety and confidence in dark
or remote places. The appearance of this product
focus on enhancing this sense of security by creating
protection both physically and psychologically.

Loading mechanism

Product details
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