


My name is Eric.
This is my design portfolio. The projects inside reflect my academic curriculum.

Part environmental scientist; part industrial designer.
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Oxygen Concentrator Re-design

2013.

A collaboration with Philips Respironics 
and Georgia Tech Industrial Design. 
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Oxygen concentrators are ergonomically disastrous and 
rarely are designed with consideration to sustainable 
material choices.

For this project, an Everflo Q was donated by Philips 
Respironics to be disassembled and re-purposed into a 
fully functional prototype. Disassembly led to a deeper 
understanding of the system.
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Final design must incorporate lightweight expanded polypropylene (EPP).

Design must comply with existing safety codes (machine ventilation, etc.).

Must be visually appealing while fitting into a specified cubic area which is designated 
by Philips Respironics.
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Persona: Marilyn
Growing up in a upper-middle class family in the San Francisco 
bay area, Marilyn has always had a good sense of what is hot on 
today’s growing technology market. Recently, she has developed 
an increasingly severe case of COPD, but she is not ready or willing 
to give up her tasteful style in her home by disrupting the feng shui 
with a medical device.

Almost everything she owns comes from a luxury market segment. 
However, she understands that the growing environmental concerns 
around product development are important to sustainable living. 
She seeks products that can be recycled in order to avoid feeling 
guilty about being a consumer.

Ergonomically, the posture that is required of the user to 
operate the Everflo Q ranks as a high risk, according to 
a rapid entire body assessment (REBA) evaluation.

Let’s raise the controls and make the new design taller.
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After analyzing the original system, the existing components had to be 
re-arranged in a way that would cater to a more impactful design. 

Heat transfer, weight distribution, and final form were primary considerations.
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Internal Component Thermodynamics



Renderings co-created with Leslie Bush and Sarah Brand, 
project group members. Solidworks.
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RFID Shopping System

2012. 
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Photo courtesy of martinechin.com 
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Current self-scanning shopping systems rely on antiquated 
bar codes and shopper moral integrity to maintain order. 
While individuals can be reliable, a new system that could 
double-check the customer and provide a faster check-out 
time would allow for more positive experiences.

Radio frequency identification (RFID) technology can help 
speed things up.
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Persona: Michael
Always on his work phone, rushing between meetings, and dropping 
his daughter day care every morning does not afford Michael much 
time in a day.  He’s the type that waits in line for the next iPhone 
and would rather use the EasyPass than wait in the “four outside” 
lanes like the majority of commuters. Time is extremely valuable to 
him and he often thinks things can be run better.

The majority of his grocery shopping is done at large-scale stores, 
such as Costco or Sam’s Club. Despite the fact that there are a 
seemingly endless number of cashiers, he still finds himself waiting 
in line. 

Theft

Relying on the customer to 
take the system into his or her 
own hands carries risk with 
the integrity of the purchase.

Mixing RFID

Signals overlap due to the 
inherent behavior of radio 
frequency. The system 
should aim to isolate and 
distinguish intended signals.

Device Size

Since the customer will be 
carrying the device throughout 
the store, weight and scale 
must be appropriate for all.

Design Considerations
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8.75 lbs

Gather inventory data...

Dual-button interaction prevents 
accidental activation.

RFID system times out for 0.1 sec 
in order to prevent overlapping 
signal processing.

... Verify at check-out.

Uses NFC to beam data set 
into inventory database.

Compares collected inventory 
data sets with weight on scale 
within a close tolerance to 
ensure honesty.
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Laboratory Equipment Ergonomic Re-design

2012.

Independent research for Dr. Ellery Ingall in 
the College of Earth & Atmospheric Sciences 

at Georgia Tech. 
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Scientists are users. 

Dr. Ingall at Georgia Tech is no exception. He uses a tool 
to separate organic particles from sea water solutions 
through an electro dialysis/reverse osmosis mechanism. 
The present-state equipment poses a serious ergonomic 
threat to himself and others in his laboratory.  

The system must be changed to promote healthy work 
postures and subsequently produce better laboratory 
results.
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Tube Length
Tube length throughout the system 
retains excess volume before and 
after each time the system is run. This 
creates less accurate results when 
acquiring crucial conductivity tests 
during the run.

“Organic” Structure
Since there wasn’t a defined plan of the 
mechanism in this space, a lack of order 
makes the system hard to use. This 
became even more apparent through a 
task analysis and test run.
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Problematic Stable

This heat map highlights opportunity areas for improvement in a redesign. Since Dr. 
Ingall has a lab assistant, I was able to observe two different people of different age, sex, 
and stature with similar knowledge about the system. Using the system myself verified 
the problems that I noticed in my observations. Evaluations based on rapid entire body 
assessment (REBA) and key indicator methods.

+ Bad working posture: crouching, kneeling, lying on back, lying on elbows 

+ Visibility issues of dials: angle of gauges, wrist angle, grip and torque

+ Compromised disassembly: must be able to be transported to Antarctica

Ergonomic Evaluation
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Notes about fittings 
and configurations
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Final Design



Intra-vehicular Activities Device

2013.

Presented at the 2013 NASA Wearable 
Technology Symposium in Houston, TX. 
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Photo courtesy of NASA

Astronauts must manipulate off-body displays when 
completing tasks inside the International Space Station.

They need a simple, innate interface to help them.
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On-Body Communication

Tele-presence System

Emergency Situation Navigating Off-Body Display

Commands

Turn on/off

Video

Visual

Calibration Focus

Answer/Hang up

Hand-held

Wall mounted

Headset

Task-list?

Heightened need 
for multi-tasking

Ubiquitous 
controller

Obstructed visuals

“At-a-glance” 
instructions

Answer/Hang up Headsets

Volume control

Scroll function

SelectLeft/Right?

Up/Down?

Proprioception ability

Group talk?

Scrolling?

Microphone

Analogue?

Voice?

Taking advantage of proprioception, or the neurological 
ability to sense the placement of body parts, combined 
with a physical indexing feature minimizes the design and 
maximizes the effectiveness of the interaction.
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Touch

Arduino calculates 
capacitance flux

BlueTooth
 moduleServer

UI Action The system operates 
within a 10 ft radius of 
the BlueTooth receiver, 
allowing the Astronaut to 
float through the vehicle 
and remain in control of 
the interface.
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Water-proof polyester

Conductive fabric shield

Accomodates fi nger length differences

Non-conductive index feature for user’s 
cognitive mapping
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Special thanks to GVU Labs at Georgia Tech, Cory Simmons from NASA, and the Georgia Tech College of Computing.
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End.
Thank you
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