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Background and Motivation

https://twitter.com/vthrl/status/1256239626941009922 Used with Drew’s permission https://www.prevention.com/health/a20485882/loudest-

alarm-clocks-for-heavy-sleepers/



Objective

Track restlessness through accelerometer data and determine if it 

is correlated to noise levels in my room.

• Light data was discarded from original objective

Plan

• Collect acceleration and audio data overnight

• Run event detection on acceleration to locate restless activity

• Take RMS of audio through the night

• Compare RMS of audio before events to nightly average



Data Collection—Hardware

Accelerometer

Microphone

Data Collection 

Setup

https://files.seeedstudio.com/wiki/Grove-6-

Axis_AccelerometerAndGyroscope/res/LSM6DS3TR.pdf



Data Collection—Software



Data Collection—Software

Collected test data for tuning

• Acceleration at 104 Hz

• Audio at 30,000 Hz (worried about overflow)

Overflow

• Acceleration did not overflow

• Could not determine if audio overflowed, but no error was 

passed

Program failed after 253 minutes on both nights



Signal Processing—Audio

Audio data was very noisy

• Lots of white noise

• Contained chirps – not due to discontinuities

• Speech could be heard, but not understood

FFT

• Showed there was noise at all points in the spectrum

Filter

• Filtered using a 3rd order lowpass filter



Signal Processing—Acceleration

Fairly Straightforward

• Collected at 104 Hz

• Lowpass filtered at Nyquist

• Event detection run on following data



Event Detection

Collected test data for tuning

• Set to 100 Hz for filter (was 

really 104 Hz, fixed in 

actual night data)

Event Detection

• Focused on variance

• Beta = 3

• N = 50, later changed to 

104 to try to smooth and 

correspond to seconds



Event Detection

Jump in bed

Turn onto side

Turn onto back

Shift in bed
Fix pillow

Baseline



Results

Fell asleep?



Results



Results



Results

Audio RMS Values

• Appears slightly higher later in the 

night

• Very noisy

• Only slight variations in actual values

Event vs. Overall RMS

• Overall: 0.5069

• Event: 0.5065

Almost exactly the same! Audio is likely 

too noisy, but I couldn’t figure out how to 

get it nicer. Either that or noise makes me 

sleep easier.



Conclusion and Future Work

• Figure out how to get less noisy audio data
• New microphone setup?

• Different settings on current hat?

• Extend time that can be recorded
• Must identify error causing halt

• Identify Important noise frequencies from test data in room and exclude everything else



Questions?


