
Here are some choices for your final project. They are suggestions rather than requirements – if
you have your own idea that you would prefer, let me know and we’ll discuss it.

sEMG-based projects
● Lab #6 started you on working with multiple muscles, but you probably didn’t have a

chance to implement very much. For your final project, you can go to town on this! Or,
instead of three sensors on one person, you could put one sensor each on three people,
or anything in between.

● Instead of using our sEMGs in on/off mode, you can use them in “analog” mode, where
the actual force matters. Your could perhaps tie this to music, where a stronger
contraction produces higher pitch or volume.

● Come up with a strategy for sEMG auto-ranging and implement it. I.e., figure out a way
to automatically set the Schmidt0 and Schmidt1 thresholds.

● Drive our prosthetic. Come up with whatever strategy you like, or ask me for help; I have
one version all coded but not really tested.

ECG-based projects
Lab #7 analyzed an ECG with code that ran on the host. I have a PyBoard version of that
code available; for most of these project choices, you would start with that PyBoard code
and build some interesting features on top of it. Here are some suggestions, ordered roughly
in some sense of complexity (note that for the final few options you would probably not use
my pre-written PyBoard code, but rather would spin your own. You could implement
whatever algorithm you like, including autoranging).

● HR detection causes an LED to blink at each heartbeat, or an audio beep at each
heartbeat.

● The LED can change color, or the audio change pitch, with increasing HR. Do something
special with out-of-range HR detection (and simulate it with jumping jacks).

● Learn how to use the PyBoard SD card and build a Holter monitor (which records your
ECG for 24 hours). Note that the PyBoard will have to leave the lab for this! Then, you
might compare your ECG during the daytime, while sleeping and while exercising. Note
that the analysis would probably be after the fact using the host PC.

● Here are instructions for a 3D-printed heart that you can drive from an ECG:
http://www.nilheim.co.uk/heart-mechanisms.html

● Portable ECG tool. Use the same software as above, but now turn it into a portable
medical device. E.g., trigger a warning when the HR goes higher or lower than a fixed
range.

● Measure and characterize the beat-to-beat variation (which is supposed to a an indicator
of bodily stress). See https://www.cbsnews.com/news/covid-symptoms-smart-watch for
how heart-rate variability may indicate disease.

● HR detection causes HR to be continuously displayed on a laptop screen

Clinical projects
● Report in more detail on a disease or medical test that we’ve covered in class

http://www.nilheim.co.uk/heart-mechanisms.html
https://www.cbsnews.com/news/covid-symptoms-smart-watch

