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Problem Statement: Briefly describe the people who will benefit from the project and the challenges they face. Include
any inequity that the project hopes to address.
Many citizens in the United States live in areas with poor air quality. Large numbers of people affected by this are
unaware of the bad air quality and the problems it causes. We hope to bring awareness and educate people about air
quality and the challenges involved in solving this issue. We designed our project to help citizens of polluted cities, while
also making our project accessible to the blind, deaf, and underprivileged communities. These people are particularly at
a disadvantage when it comes to the knowledge and resources about air quality.

User Research: Discuss key information about the users gathered through your research, interviews, and ongoing
discussion with the users throughout the project.
Through our research, we have found that air quality is not the same all around the world. Air quality is a threat to the
safety of people’s health, especially in underprivileged communities. We have found that mostly people of color,
Hispanics, and Asians who are constantly exposed to poor air quality are more likely to die prematurely than people who
live in good air quality environments. In addition to this information, we learned that many people who live in these areas
are completely unaware of the air that they are breathing in. This is because they lack the resources necessary for this
knowledge. They usually reside in areas that are in or near major pollution. We also have learned that certain minorities
are specifically at a higher health risk to this air. While polluted air has different effects on people’s health, there is a
common trend of Black people having the most health issues due to poor air quality. For our users with disabilities, they
are mainly unaware of the air quality because it is not accessible to them in the ways that they need it to be.

User Insight: Discuss your team’s understanding of the experiences, emotions, and motivations of the users.
It is difficult to fully understand others’ emotions second hand, but despite the difficulty, we have managed to
learn about our user’s experiences through articles and other kinds of research. We understand that not
everything is easily accessible for our users, so we wanted to ensure that our system, the Active Tracking Air
Knowledge (A.T.A.K.), would be. As a team, we know that there are some things that we will never fully
understand because we have never had the experience. However, we wanted to try our best to learn as much as
possible. We have learned that for many underprivileged people, worrying about the air quality is very low on
their priority list. Their focus is on things like housing and shelter, food, and other necessities, but what they do
not always realize is that the air that they are breathing could be causing them and their families health issues.
For the people who do realize this, they feel stuck because they have no way to check the quality of their air. All
the options were expensive or inaccessible to them. This includes people with disabilities as well.

User Needs: A specific list of user needs produced from the user Insight is provided.
We understood, for our user, we had to create a project that detects the air quality. Through our research and insight,
we learned that it would be the most beneficial if our device is mobile. Portability allows for our users to take our device
into any environment. In addition to this, it had to be efficient, easy to use, and affordable to underprivileged
communities. To make our device accessible to the blind community we added a buzzer with different tones. For the
deaf community we added an OLED Display and multiple LEDs.
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Project Goals:  Goals selected are linked to and will adequately meet the users needs.
Our goal is to increase equity in underprivileged communities and those with disabilities (blind, deaf, etc.) and help them
to identify poor air quality. The device will include multiple sensors to detect gasses as well as particulates. It can also
be customized to the individual such as including more LEDs for people who are deaf or more alarm tones for those that
are blind to get a more accurate reading of the air quality. To make it more affordable to underprivileged communities,
the device can also be customized to have less notification LEDs and alarms meant for those with disabilities.

Key Features of Design: The list of the key features illustrates that design will adequately meet project goals.
Key features of the A.T.A.K. prototype include the MQ-135 gas sensor, the PM 2.5 particle sensor, an OLED Display,
LEDs, and buzzer alarm. These features not only make our product affordable, but it also allows for the product to be
equitable and customizable. The MQ-135 can specifically detect NH3, NOx, Alcohol, Benzene, Smoke, and CO2. The
PM 2.5 can detect suspended particles in the air such as pollen, dust, exhaust, and other fine particulate matter. The
OLED display can show what the air quality is for both sensors using numerical values. The LEDs can show many
different colors that represent different levels of air quality. For our MQ-135 sensor, the green LED represents the
threshold value being between 0-115, the yellow LED represents it being 115-250, and the red LED represents anything
greater than 250. The blue LED signals that the PM 2.5 sensor is reading between 0-0.25, the white LED signals
0.25-0.35, and the Orange LED represents anything over 0.35. After the LEDs, we have the buzzer alarm, which is
made to sound different tones whenever the air quality is poor within areas that the product is placed in.

Status of Project: Adequately examines the progress of the project and discusses potential next steps.

Our prototype, the A.T.A.K., is currently accessible to underprivileged communities, the deaf community, and the blind
community through our 3 different customized prototypes. However, we want our product to be accessible to more
groups of people. We also have plans to add more LEDs and an attachment that plays different rhythms or songs to
further benefit the blind and deaf community. In addition to this, in the future we want to potentially add a device that
would help filter the bad air when the sensors are reading bad air quality. We also want to investigate a sensor that
could detect something as small as a virus, which is at a smaller PM level than 2.5. If such a sensor could be found, our
device could potentially detect viruses such as COVID that remain suspended in the air through respiratory droplets.
Additionally, while our device is currently portable, we would like to make it even smaller and more visually pleasing. For
even more connectivity, we also hope to add Bluetooth so that it could communicate the air quality to the user through
their mobile
device no
matter where
they leave
the device
detect inequity
bad air quality.
Impact:
Discussion
adequately
describes
how design
may to
improve
for the user and/or remove barriers.
A.T.A.K. improves inequity in that it can help underprivileged communities and people with disabilities detect poor air
quality. For example, the prototype has a buzzer that can be set to a variety of different tones to signal different levels of
bad air quality for the blind community. The prototype also contains an array of LEDs that can be customized for the
deaf community so that they can visually see a multitude of colors to signal different levels of air quality. It also has a
small OLED display that accurately reads and reports numbers on both the MQ-135 and PM 2.5 sensors. A.T.A.K. can
also be customized to be more cost effective by only having essential hardware to get it to be more accessible to
underprivileged communities. Along with helping all our clients, A.T.A.K. can remove hard barriers between our clients
and our product through its customization.

Reflection: Demonstrates an increased understanding of Human Centered Design. Discusses personal growth and
insights about designing for others and helping them overcome challenges.
Throughout the building of A.T.A.K, we have learned so much more than just how to create our prototype. We have
learned more about the underprivileged communities and people with disabilities and their access to devices that can
help improve their lives. We have learned about the day-to-day struggles they face and the things that they are not able
to do or know because of their circumstances. As a team, we have grown in our understanding and empathy to those
who have/had to live with a disability or living in an extremely underprivileged community. We want A.T.A.K to be
accessible to everyone, which impacted our design and the way we approached our project. We have also grown in our
understanding of Human Centered Design. We have learned that we can make a difference by eliminating inequities so
that certain populations can continue thriving positively without having to worry about something that they are
completely unaware of such as bad air quality.
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Prototype Graphic: Graphic is easy to understand and adequately labels key features

