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More information: read the article on Medium

reading the undocumented mems accelerometer on
apple silicon macbooks via iokit hid

what is this

apple silicon chips (M1/M2/M3/M4) have a hard to find
mems accelerometer managed by the sensor processing
unit (SPU). it's not exposed through any public api or
framework. this project reads raw 3-axis acceleration data
at ~800hz via iokit hid callbacks.

only tested on macbook pro m3 pro so far - might work
on other apple silicon macs but no guarantees

how it works

the sensor lives under AppleSPUHIDDevice in the iokit
registry, on vendor usage page 0xFFOO, usage 3. the
driver is AppleSPUHIDDriver which is part of the sensor
processing unit. we open it with IOHIDDeviceCreate and
register an asynchronous callback via
IOHIDDeviceRegisterInputReportCallback. data comes as
22-byte hid reports with x/y/z as int32 little-endian at byte
offsets 6, 10, 14. divide by 65536 to get the value in g.
callback rate is ~100hz

you can verify the device exists on your machine with:

ioreg -1 -w@ | grep -A5 AppleSPUHIDDevice &

quick start

git clone https://github.com/olvvier/apple-sil: L@
cd apple-silicon-accelerometer

pip install -r requirements.txt

sudo python3 motion_live.py

requires root because iokit hid device access on apple
silicon needs elevated privileges

code structure

e spu_sensor.py - the core: iokit bindings, device
discovery, hid callback, shared memory ring buffer

e motion_live.py - vibration detection pipeline,
heartbeat bcg, terminal ui, main loop

the sensor reading logic is isolated in spu_sensor.py so
you can reuse it independently

heartbeat demo

place your wrists on the laptop near the trackpad and wait
10-20 seconds for the signal to stabilize. this uses
ballistocardiography - the mechanical vibrations from
your heartbeat transmitted through your arms into the
chassis. experimental, not reliable, just a fun use-case to
show what the sensor can pick up. the bcg bandpass is
0.8-3hz and bpm is estimated via autocorrelation on the
filtered signal

notes

e experimental / undocumented AppleSPU hid path
e requires sudo

e may break on future macos updates

e use at your own risk

e not for medical use

tested on

e macbook pro m3 pro, macos 15.6.1
e python 3.14

license

MIT

% Fork 3 % Star 52
@ Security |~ Insights
About

reading the undocumented
mems accelerometer on apple
silicon macbooks via iokit hid

macos research

apple

hid macbook sensor
accelerometer m4 m2
iokit m3 m1 mems

spu applespu

00 Readme
MIT license
Activity

52 stars

0 watching
3 forks

SO TS P i~

Report repository

Releases 1

© v0.1.0

yesterday

Packages

No packages published

Contributors 2

olvvierb Olivier Bourbonnais

' olvvier Olivier Bourbonnais

Languages

® Python 100.0%


https://github.com/olvvier
https://github.com/olvvier/apple-silicon-accelerometer
https://github.com/olvvier/apple-silicon-accelerometer/branches
https://github.com/olvvier/apple-silicon-accelerometer/tags
https://github.com/olvvier
https://github.com/olvvier/apple-silicon-accelerometer/commits?author=olvvier
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commits/main/
https://github.com/olvvier/apple-silicon-accelerometer/tree/main/assets
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/.gitignore
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/LICENSE
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/README.md
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/commit/114b4c7c8a4b2755852c42c6d87142ea90d186d6
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/motion_live.py
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/requirements.txt
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/spu_sensor.py
https://github.com/olvvier/apple-silicon-accelerometer/commit/bddc4499a816dbc970abbcf306557152b624fea2
https://medium.com/@oli.bourbonnais/your-macbook-has-an-accelerometer-and-you-can-read-it-in-real-time-in-python-28d9395fb180
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/assets/demo.gif
https://github.com/olvvier/apple-silicon-accelerometer/blob/main/assets/demo.gif
https://github.com/topics/macos
https://github.com/topics/apple
https://github.com/topics/research
https://github.com/topics/hid
https://github.com/topics/macbook
https://github.com/topics/sensor
https://github.com/topics/accelerometer
https://github.com/topics/m4
https://github.com/topics/m2
https://github.com/topics/iokit
https://github.com/topics/m3
https://github.com/topics/m1
https://github.com/topics/mems
https://github.com/topics/spu
https://github.com/topics/applespu
https://github.com/olvvier/apple-silicon-accelerometer/activity
https://github.com/olvvier/apple-silicon-accelerometer/activity
https://github.com/olvvier/apple-silicon-accelerometer/stargazers
https://github.com/olvvier/apple-silicon-accelerometer/stargazers
https://github.com/olvvier/apple-silicon-accelerometer/watchers
https://github.com/olvvier/apple-silicon-accelerometer/watchers
https://github.com/olvvier/apple-silicon-accelerometer/forks
https://github.com/olvvier/apple-silicon-accelerometer/forks
https://github.com/contact/report-content?content_url=https%3A%2F%2Fgithub.com%2Folvvier%2Fapple-silicon-accelerometer&report=olvvier+%28user%29
https://github.com/olvvier/apple-silicon-accelerometer/releases
https://github.com/olvvier/apple-silicon-accelerometer/releases
https://github.com/olvvier/apple-silicon-accelerometer/releases
https://github.com/olvvier/apple-silicon-accelerometer/releases/tag/v0.1.0
https://github.com/users/olvvier/packages?repo_name=apple-silicon-accelerometer
https://github.com/olvvier/apple-silicon-accelerometer/graphs/contributors
https://github.com/olvvierb
https://github.com/olvvierb
https://github.com/olvvierb
https://github.com/olvvierb
https://github.com/olvvier
https://github.com/olvvier
https://github.com/olvvier
https://github.com/olvvier
https://github.com/olvvier/apple-silicon-accelerometer/search?l=python
https://github.com/login?return_to=%2Folvvier%2Fapple-silicon-accelerometer
https://github.com/login?return_to=%2Folvvier%2Fapple-silicon-accelerometer
https://github.com/login?return_to=%2Folvvier%2Fapple-silicon-accelerometer
https://github.com/olvvier/apple-silicon-accelerometer
https://github.com/olvvier/apple-silicon-accelerometer/issues
https://github.com/olvvier/apple-silicon-accelerometer/pulls
https://github.com/olvvier/apple-silicon-accelerometer/actions
https://github.com/olvvier/apple-silicon-accelerometer/projects
https://github.com/olvvier/apple-silicon-accelerometer/security
https://github.com/olvvier/apple-silicon-accelerometer/pulse
https://github.com/
https://github.com/login?return_to=https%3A%2F%2Fgithub.com%2Folvvier%2Fapple-silicon-accelerometer

not affiliated with Apple or any employer

Terms Privacy Security Status Community Docs Contact Manage cookies
Do not share my personal information

O © 2026 GitHub, Inc.


https://docs.github.com/site-policy/github-terms/github-terms-of-service
https://docs.github.com/site-policy/privacy-policies/github-privacy-statement
https://github.com/security
https://www.githubstatus.com/
https://github.community/
https://docs.github.com/
https://support.github.com/?tags=dotcom-footer
https://github.com/

