
Testing Process
Before we began testing our prototype, we first had to calibrate both the MQ-135 sensor and the

PM-2.5 sensor. We then used a HEPA filter to test the accuracy and efficiency of the sensors. In the

classroom, using the HEPA filter and a diffuser, data was collected and all parts of our prototype worked

according to our design. We also tested the prototype at multiple team members houses. Specifically at one

team member’s house, the PM-2.5 sensor worked perfectly with the buzzer and LEDs, however the MQ-

135 sensor had really high readings. We believe this had to do with the sensor not being initially calibrated.

This is something that can be easily fixed in the future, but we did learn that the sensor isn’t as reliable as

the PM-2.5 depending on the environment.

During our testing process, we were able to get feedback from our users to inform our design and

modifications. From the deaf community, even more LEDs would be beneficial. Possibly a new colored

LED for every change of 50 in the gas level from the MQ-135 and a new colored LED for every change of

0.15 in the particle density from the PM 2.5. From the blind community, even more tones to the buzzer

would be helpful. Quieter and lighter tones for the good air quality that would increasingly get louder and

deeper to signal that their quality is getting worse, or the other way to signal that the air quality is getting

better. Overall, our users found that A.T.A.K. would be a helpful device.
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Problem Statement
Underprivileged populations are unaware of the effects of poor air quality on their lives. The prototype will address 

inequities by detecting poor air quality and notifying the user.

Objective
• The primary goal is for the prototype to detect the quality

of the air. Air quality varies around the world and not

everyone can live in an area with better air quality. The

product will be easily accessible for all people as well.

• The secondary objective is produce a device that is

relatively cheap to produce so that it is accessible to

underprivileged populations.

Prototype
A.T.A.K. has two smaller prototypes and one larger

prototype. All three of these parts are designed to fulfill our

client’s needs. Our prototype has a PM 2.5 particle sensors

that detect the air quality as well as a MQ-135 gas sensor.

Specifically, our prototype has four different LED lights

and an OLED Display for clients without hearing or are

hard of hearing. Our prototype also has a buzzer for clients

without sight. Additionally, our prototype is sturdy and

portable, while also being affordable.

Results / Conclusions
From our tests we confirmed that the PM-2.5 sensor worked efficiently and accurately. For our

MQ-135 sensor, the green LED represents good values, the yellow LED represents intermediate

values, and the red LED represents bad values. For our PM 2.5 sensor, the blue LED signals good

values, the white LED signals intermediate values, and the orange LED signals bad values. This

prototype improves the user’s capabilities because the user can be more aware of their

surroundings and the quality of the air that they are breathing in. It allows the user to understand

the environment they are in, and works well enough for them to actively make choices about their

safety. They are no longer ‘in the dark’ about the quality of the air they are breathing in, which

changes the user’s experience in the world.

One obstacle we face is getting sensors that accurately can detect particles that are lower than

2.5. We have also had many successes throughout creating A.T.A.K.. A success that we have met is

we were able to use the PM 2.5 sensor to help backup the MQ-135 sensor data to make our results

more accurate while testing. Another success we had was with our users, even though there are

next steps for us to take with our device, our users felt our device made a positive impact on their

lives. Knowing our successes and failures, allows us to plan our next steps for A.T.A.K. Which

includes adding an attachment that will play a rhythm or sound when the air quality changes. Some

goals for our prototype would be to reach out to even more communities that are at a

disadvantage. Another step that would help advance A.T.A.K. is getting more reliable sensors that

are able to be used in locations all around the world.

User Requirements
1. The device detects bad air quality to 

address inequities.

2. It can alert the user of bad air quality 

based on their needs.

3. It is affordable and easy to use.

Design Process
Inequity vs. 
Inequality

• We learned the 
difference between 
inequity and 
inequality. 
Afterwards, our 
team discussed and 
revised our idea to 
better address the 
theme.

Revised Idea

• We decided on 
creating 3 prototypes, 
customizing each to 
help the deaf and 
blind communities. 
One prototype had a 
buzzer, the second 
prototype had led 
lights, and the third 
had both features.

Building the 
prototype

• One member worked 
on coding for the 
prototypes and another 
did the wiring, working 
with our team leader to 
produce the prototypes. 
The other two members 
worked on the poster 
and prototype pitch.

Gathering Data & 
Testing

• We tested out the 
prototype and collected 
data using the prototype to 
measure the air quality. 
After gathering the data, 
we used reasoning to 
decide what needed to be 
adjusted.

Changes and 
Improvements

• We discovered a mistake 
in the wiring and had to fix 
the code for the 
prototypes to calibrate 
correctly. We fixed the 
mistakes and the 
prototypes are now 
functioning correctly.

Design Iteration
MQ-135 – Measures gasses such as CO2, 

however it is not the most accurate or 
efficient after testing.

PM 2.5 – This detect and measure particles in 
the air. It is more accurate than the MQ-135. 

We added it to get better readings for our 
clients.

OLED Display – This shows the 
measurements taken.

LEDs and Buzzer – These make our 
prototype more accessible to the blind and 

deaf communities.

Combined  MQ-135 and PM 2.5 for better 
accuracy.  Initial protective shell and casing.

Rewiring to reduce over 50% of wire clutter

Current protective shell and casing

Visual Data

Graph 1: PM 2.5 sensor tested with HEPA filter and air diffuser to calibrate

and determine threshold. Air diffuser represents particle density detected

by sensor such as smoke within 10 seconds. HEPA filter air vent produced

clean air with relatively low particulate matter density within 10 seconds of

testing. Threshold for good air quality set to 0.25 on prototype for PM 2.5

sensor.

Graph 2: MQ-135 sensor tested with industrial HEPA filter to

calibrate and determine threshold. When HEPA filter displayed green

light for 10 minutes, MQ-135 sensor had ranges between 70-100.

When HEPA filter displayed orange light for 10 minutes, MQ-135

sensor had ranges between 150-225. When HEPA filter displayed red

light for 10 minutes, MQ-135 sensor had ranges between 300-475.

Threshold for good air quality set to 115 on prototype for MQ-135

sensor.

Visual Element

A.T.A.K. Device Customization

Device Iteration Cost Bonus Features + 

Cost

PM 2.5 Particle Sensor + 

Display + Standard LEDs 

and Alarm

$32.00 Additional LEDs and 

Alarm Buzzers- $3.00

MQ 135 Gas Sensor + 

Display + Standard LEDs 

and Alarm

$32.00 Additional LEDs and 

Alarm Buzzers- $3.00

PM 2.5 Particle Sensor + 

MQ135 Gas Sensor + 

Display + Standard LEDs 

and Alarm

$42.00 Additional LEDs and 

Alarm Buzzers- $3.00

Visual Code for MQ-135 and Pm 2.5 Sensor. MQ-135 threshold of under 115

represent good values, between 115-250 moderate values, and over 250 poor values.

PM 2.5 threshold of under 0.25 represents good values, between 0.25 – 0.35 moderate

values, and over 0.35 poor values.


