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Ethics Consideration

a color-changing light-up bracelet that monitors noise levels for wellness

Health & Safety: Social:
designed with Customization
materials that to fit social

are not harmful setting
to the human
body
Environmental: Economic:
durable; cheaper than
instructions for professional

disposing e-waste sound meters

https://pyleusa.com/products/pspl25, https://www.dfrobot.com/product-2778.html, https://www.thecoldwire.com/pros-and-cons-of-movie-theaters/, https://www.junk-king.com/locations/cranberry-township/2013/04/29/e-waste-recycling-disposal-in-pittsburah/



https://pyleusa.com/products/pspl25
https://www.junk-king.com/locations/cranberry-township/2013/04/29/e-waste-recycling-disposal-in-pittsburgh/
https://www.thecoldwire.com/pros-and-cons-of-movie-theaters/
https://www.dfrobot.com/product-2778.html
https://www.dfrobot.com/product-2778.html
https://pyleusa.com/products/pspl25
https://www.dfrobot.com/product-2778.html
https://www.thecoldwire.com/pros-and-cons-of-movie-theaters/
https://www.junk-king.com/locations/cranberry-township/2013/04/29/e-waste-recycling-disposal-in-pittsburgh/

Design Requirements

Top and side view

Width <5.5cm’

Thickness <3cm'

Weight <200 g?

Operating < 105°F°

temperature

|dB valuel < 2 dB of actual value*

Timeliness Instantaneous mode responds <1 second

of plastic casing

Adjustability

Bracelet length 177-254 mm?®

Durability

Functions normally after 2.5-ft drop®

Battery life

>4 hrs

1. https://www.watchesofswitzerland.com/watch-buying-guide/watch-size-guide
2. https://devicetests.com/how-much-does-a-smartphone-weigh
3. https://ntrs.nasa.gov/api/citations/20100020960/downloads/20100020960.pdf

4. https://blogs.cdc.gov/niosh-science-blog/2014/04/09/sound-apps/
5. https://www.blingjewelry.com/pages/bracelet-sizing

.com, I¥
.com/bl ¥ -furniture



https://www.watchesofswitzerland.com/watch-buying-guide/watch-size-guide
https://devicetests.com/how-much-does-a-smartphone-weigh
https://ntrs.nasa.gov/api/citations/20100020960/downloads/20100020960.pdf
https://blogs.cdc.gov/niosh-science-blog/2014/04/09/sound-apps/
https://www.blingjewelry.com/pages/bracelet-sizing
https://rapportfurniture.com/blogs/rapport-furniture/standard-dining-table-dimensions

Solution Approach: Block Diagram -_l L

Backend Frontend

Store
decibel
data

LED )
controls
—_—

Receive and
interpret data

metrics
onto Ul

Display
Mic input
— dB




System Specification: Hardware
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Arduino
digital



https://www.dfrobot.com/product-2778.html
https://docs.espressif.com/projects/arduino-esp32/en/latest/index.html
https://docs.espressif.com/projects/arduino-esp32/en/latest/index.html
https://www.pololu.com/product/2564
https://www.pololu.com/product/2564
https://www.pololu.com/product/2564
https://www.adafruit.com/product/3094
https://www.adafruit.com/product/3094
https://www.adafruit.com/product/3094
https://www.adafruit.com/product/2011
https://www.adafruit.com/product/2011
https://jlcpcb.com/

Complete Solution

° 6 Directionality
Mobile Web App
. ) ) Instantaneous Mode (‘
o Display decibel readings P
o Record and graph noise level history
o Allow for customization of color, light intensity, and Bracelet Colors
threshold @ oecivel Level Threshola Welcome to

— deciBright

Physical Bracelet

o  Switch between instantaneous and average modes with
button press

m no more directionality mode
o Display LED color based on sound volume

Colors indicate loudness
and safety for exposure:
Green: <80 dB

Yellow: 80 - 99 dB

Red: > 100 dB



https://neworleansmusiciansclinic.org/health-clinic/health-topics/hearing-loss-decibel-levels/

Solution Approach: Evolution
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Testing, Verification, and Validation: Microphone System
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Requirement Metrics Results

New test: Mic output

Positive relationship between loudness and mic output read
by Beetle

TBD

New test: Peak
detector

Peak detector output smoother than mic output without peak
detector

Passed @ 4 kHz (graph);
retest @ 20kHz

Loudness

[Loudness resultl < 2 dB of validated measurement

TBD




Testing, Verification, and Validation: LED System

Requirement Metrics Results
New subsystem test: | LEDs light up in Passed:
LED response correct colors when lights match

sample code is run known RGB
values

Timeliness LEDs change in <1 Passed:
second of speaker lights change
output change in<0.3 sec



https://docs.google.com/file/d/1gSljjPIEu45NHqhQ-KZz4m6VGKMJGtYA/preview

Design Trade Offs

Design Choice Trade Off
Battery with 4hr battery life instead of 8hr User Comfort vs Battery Life
SMD resistors and capacitors Size vs Permanence
Flex PCB Flexibility vs Cost/Technical Difficulty
Peak detector More Components/Time vs Better Data




Project Management

e Functional by 4/24
e All tests passed by 4/30
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Beetle size
for reference §

Lessons Learned b

)

Everything takes longer than it should

Very tiny mic
Important to write tests for subsystems as

well as final product

Sizing everything to be as compact as

possible is non-trivial (finding, fitting, s . f M
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