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TODO Steps

1. Directory Structure
2. Setting up Myo Armband Sensor Driver & SDK
3. sEMG Data Collection
4. Deep Learning Model Training
5. Online Testing on Computer Software
6. Prosthetic Hand Control
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Directory Structure
sEMG_recog

results

train_model.py

live_emg_test.py

convert_to_lite.py

converted_model.tflite

data

Train the model

Online testing with sensor using the trained model

Convert the trained model to tflite model for Raspberry Pi

Converted tflite model

Accuracy results and model obtained from training

Data used for training

PyoConnect_v2.0

test.py

myo_raw.py

Other files

motor_con.py

This directory is used for training a 
model on Windows

This directory is used for controlling 
prosthetic hand using Raspberry Pi

PyoConnect is a library for 
bluetooth connection between Myo 
armband and Raspberry Pi

File used for motor control setting

File used for testing motors

File used for real-time inference and prosthetic hand controlling

Many other files come with the library

converted_model.tflite tflite model used for inference on Raspberry Pi
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1. Setting up Myo Armband Sensor Driver & SDK

1. Download and install Myo connect on your system to use Myo armband 
sensor (Provided)
- (windows version) 
https://github.com/NiklasRosenstein/myo-python/releases/download/v1.0.4/Myo+Connect+Installer.exe
- Check if the sensor is connected to the computer.

2. Download the Myo sensor SDK (Provided)
- https://github.com/NiklasRosenstein/myo-python/releases/download/v1.0.4/myo-sdk-win-0.9.0.zip

Other versions are available here: https://github.com/NiklasRosenstein/myo-python/releases
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2. sEMG Data Collection (windows SDK)

1. On windows, make sure Visual Studio is installed.
2. Go to myo-sdk-win-0.9.0 (the downloaded SDK) → samples
3. Open & run emg-data-sample-VisualStudio2013 to test if the sEMG data is 

sent to the computer.
- If array of number is shown on the screen, the data is sent successfully.

4. To save the captured data to a file, we want to modify the 
emg-data-sample-VisualStudio2013 project
- The file is provided. But please follow to understand.
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~continue, sEMG Data Collection (windows SDK) 

Within class DataCollector,
print() function, modify the
code as shown on the right.

● Create a directory where to 
save the data

● Name the file properly as we 
have to save multiple files.
We used .csv format here.

● Include fstream library on 
top of the file
#include <fstream>

● Instead of just displaying the 
data on the screen, we 
append the data to the file.
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~continue, sEMG Data Collection (windows SDK) 

Under main() function, modify 
the infinite while loop to 
capture the signal as shown.

● We only capture 200 
timesteps of data each 
time.

● The sample frequency is 
changed.
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~continue, sEMG Data Collection (windows SDK) 

Try to collect the sEMG data as much as
possible for making better Deep learning
Model.

● In the example, we collect 7 gestures 
(including rest), 20 times for each 
gesture.

● Collect the data in different sessions
E.g. Today collect once, tomorrow 
collect once again.

● In the example, we have collected 
only 2 sessions of data.
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~continue, sEMG Data Collection (windows SDK) 

There are many approaches to 
capture the sEMG data.

Here we captured starting from 
rest state to a gesture and back 
to rest state again.

You can check the saved 
sEMG data using Excel and 
create a graph as shown on the 
right.

*It is assumed the data is stored in mydata. 9



3. Deep Learning Model Training
There are many approaches to train a deep 
learning AI model.

Here we used standard deviation and 
RNN(LSTM, GRUs).

● Implementation using Python, TensorFlow.
● Standard deviation is used to detect

the where gesture starts and stops.

R RG

● Divide into windows
○ Apply standard deviation

■ standard deviation of each channel

■ average standard deviation

○ Thresholding
■      < threshold: Rest
■ Otherwise: Gesture

: signal data point
: window size
: number of channels
: mean 10



~continue, Deep Learning Model Training

Comparing simple RNN, LSTM, and GRU units.
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~continue, Deep Learning Model Training

We are using the above RNN,GRU,LSTM architecture. The last layer is softmax 
with 7 outputs to match with the 7 classes of gesture.

● 10% of data is used for offline evaluation
● Evaluation based on 5-fold cross validation
● Use different time window sizes to evaluate [10, 20, 30, 40, 50]

The more data points we use, the better the accuracy but higher delay
● At the end the trained models are saved in a directory.
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~continue, Deep Learning Model Training

Use train_model.py to train an RNN model

Specify the classes, cross-validation time, datapoint, and number of 
repetition, and number of clsses

Specify the data directory, and parameters used for labelling.

*After training you can convert the trained model to tflite model for Raspberry Pi 13



4. Online Testing on Computer Software

Before testing with physical 3D-printed hand, we can test on computer software 
simulation.

Python is used for this task.

1. Install myo-python in your python environment
pip install myo-python

2. Download myo-python from github (provided)
https://github.com/NiklasRosenstein/myo-python

3. We are using live_emg_test.py to run online testing
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~continue, Online Testing on Computer Software

Modify the live_emg_test.py file to run online testing

Import tensorflow Define classes and timesteps used to train the model 

Using the trained model to predict the live emg data input
● Point to the SDK bin directory
● Define the window size to capture 

sEMG data
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5. Prosthetic Hand Control

Raspberry Pi is used to control the 5 motors controlling the 
fingers of the hand.

Convert the trained tensorflow keras model (64-bit) to 
tensorflow lite model (32-bit)
- Raspberry Pi by default only supports 32-bit.
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~continue, Prosthetic Hand Control

1. Because the SDK and other libraries used on Windows
are not supported on linux, we are using Pyoconnect 
2.0.
http://www.fernandocosentino.net/pyoconnect/PyoConn
ect_v2.0.zip

2. Modify to run and inference the sEMG signal using the 
trained model. (Provided)
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~continue, Prosthetic Hand Control
myo_raw.py
Importing tflite libraries and made motor_con file

The inference and motor controlling part is within the ##Edit Here## part
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Demo
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https://docs.google.com/file/d/1wkk9jROxKoBQyeHDqKboP2yQZakvM49X/preview

