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Day 2: Interface and Experiment Design Worksheet

Group Members:

Project Overview

Over the next few days, you will be completing an exciting project at the intersection of technology and
neuroscience. You will design and build a brain-machine interface that translates movement between your own
muscles and a robot. By the end of this project, you will be able to control a robot’'s movements based on
muscle signals from your own body.

Designing Your Interface

Your goal is to create a brain-machine interface that translates electromyography (EMG) signals from a
person’s arm to movements in a robot. The following components will be provided to your group:

laptop (Qty: 1)

micro:bit V2 starter kit (Qty: 2)

micro:bit compatible robot kit (Qty: 1)
MyoWare 2.0 muscle sensor (Qty: 1)
MyoWare electrodes (as many as needed)

Your teacher may optionally provide you with the following:
e Red Dot electrodes (Qty: 3)
e MyoWare 2.0 cable shield (Qty: 1)
e 3.5mm jack electrode pads sensor cable (Qty: 1)

You will have to research the components to figure out how they should be connected. Think about the
following three parts of the system:

e Muscle to micro:bit connection

e EMG data collection and processing

e Micro:bit to robot connection

Use this worksheet to plan your interface and experiment design. You may need to do research through
outside sources to plan appropriately. Potential sources of information include the following:

e MyoWare muscle sensor product page

e Micro:bit start quide and resources

e Cutebot micro:bit robot wiki

e Introduction to EMG video
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https://www.amazon.com/KEYESTUDIO-Micro-Original-Microbit-Starter/dp/B0BP1J72RR/ref=sr_1_5?crid=30FYHZ9SZCVFE&dib=eyJ2IjoiMSJ9.TqjvnhDoY2Zdvd-OjKnxZlADPragxoMQApW8InA3TKJLo7yVkCE2bYjzIWpGlDCV4hI76Fdk8K2hZXKvknayqSUuC2I7mqGkL-YqkeO-xS1Gnpves3-oeIJ4DAns2Wn0oBtsrwaTYlpq75FPm61siYlUZhGt339MSyzFVe-hqCOpwZE-e1esANIMrkY0NYjQINzf7ai-0zFoUGsZhGTCIJ2ezRsLx-W_Z9TBryjH_lM.QbGjdeOGJtFIx4bZT1AVyrdoZuwoQfFITy7t8XvLgPg&dib_tag=se&keywords=microbit+v2&qid=1724610106&sprefix=microbit+v2%2Caps%2C89&sr=8-5
https://www.amazon.com/dp/B081ZSCZTV?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/dp/B0BM2YKHRR?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/gp/product/B01GU6QMLI/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://www.amazon.com/dp/B0015TI4G2?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.amazon.com/dp/B09VYDTKW8?ref=ppx_yo2ov_dt_b_fed_asin_title
https://www.digikey.com/en/products/detail/sparkfun-electronics/CAB-12970/6833933?so=88420762&content=productdetail_US&mkt_tok=MDI4LVNYSy01MDcAAAGVMx2qGlCHeFP5ArlYsACuy9MkFwe4oVXkmHYbZCWUtw9oxPaE3nFdPmnkZ5M38bUHfb0NLJuuDd8GTkLIzYT_xGr1PUPT_asy78OUj_Ni
https://myoware.com/products/muscle-sensor
https://microbit.org/get-started/getting-started/introduction
https://wiki.elecfreaks.com/en/microbit/microbit-smart-car/microbit-smart-cutebot
https://www.youtube.com/watch?v=H9kwUXgmVyo
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Part 1: Muscle to Micro:bit Connection
How will you connect the micro:bit to your muscles to gather EMG data? Where on your arm will you place the

electrodes? For what movements will you collect data, and how will this affect the placement of the electrodes?
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Part 2: EMG Data Collection and Processing
What data do you need to collect? Which arm movements will you experiment with? How will you process the

data in order to translate EMG signals to robot movements? Which arm movements should correspond to
which robot movements?
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Part 3: Micro:bit to Robot Connection
How will you connect the second micro:bit to your robot? How will you send signals from the first micro:bit (the
muscle connection) to the second micro:bit (the robot connection) in real time?
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