
Slow-Wave Sleep Detector 
ECE 445 – Senior Design Laboratory

By: Kavin Bharathi, Aidan Stahl, and Vikram Chakravarthi

M a y  5 ,  2 0 2 6



Objective
Enhancing sleep quality to combat common sleep-related 
disorders and memory consolidation issues by measuring 
EEG brain waves and playing pink noise while the user is 

in slow-wave sleep
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Block Diagram
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Screenshot of Live Data from our PCB vs Cyton Board (Alternate PCB for EEG signal transmission) 

Finalized Plotting Window
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Detecting Slow Wave Sleep in publicly available EEG data

Finalized Plotting Window
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• Play "Pink Noise" within 300 ms of detecting slow-wave sleep

• Support 10 hours of consecutive sleep, meaning the battery 
should last at least 10 hours

• Average comfort rating of the headset should be a ⅘

High Level Requirements
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Play Pink Noise Within 300 ms of Detecting SWS
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Battery Should Last At Least 10 Hours
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We used a 9-volt battery with an 
estimated capacity of 600 mAh

Our circuit drew roughly 30 mA of 
current while in use

Based on this, battery life should 
be around 18-20 hours



Average Comfort Rating of 4/5
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Requirements and Verifications
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Requirements and Verifications
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Requirements and Verifications
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• Most requirements and verifications were satisfied by 
demonstrating specific aspects of our project functioning



• Working PCB that could 
transmit EEG signals to 
computer interface

• Pink noise played 
correctly within specified 
time as shown in high 
level requirements 

Successes
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• Soldering small pad spaces

• Grounding in PCB design

• STM32CubeIDE not user-friendly

Challenges
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Conclusion
What did we learn?

• Sensitivity of measuring signals microvolts 

• Paying attention to all documentation and datasheets

• Good soldering and PCB design practices

• Programming STM microcontroller and getting accustomed to IDE

What would we do diffferently?

• Use ESP32 instead of STM32

• Correct placement of antenna for BLE 

• Understanding the solder space for soldering 

• Using electrodes that are less sensitive and susceptible to noise
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Recommendations for Further Work
Expanding Slow Wave Detection Software

• Analyzing multiple channels of data when deciding the 
time to play “pink noise”

• Minimize calibration time when estimating sleep stage and 
detecting slow waves

• Testing on actual sleeping patients

Addressing PCB Design Issues

• Correcting the placement of STM Microcontroller antenna

• Minimizing noise both analog and digitally

G R A I N G E R  E N G I N E E R I N GE L E C T R I C A L  &  C O M P U T E R  E N G I N E E R I N G



Thank You!


