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2016-2017 Senior Capstone Project

Limitations:
e Uncomfortable

Short battery life

e One sensor — limited information
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Improvements:

* Armband design - easy to slide

on/off
« Extended battery life

e 8 sensors
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Project Goals

1. Collect and analyze sEMG data

2. Develop pattern recognition algorithms

3. Control security camera system with hand gestures
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Functional Requirements

« Myo armband worn on right » Display camera video feed on
forearm monitor

* Bluetooth connection between * User controls
Myo and Pi o Myo armband sleep/wake up

o Calibration

Calibration process executed by Pi

: : Camera selection
o Based on machine learning °

o Pan camera view

Generate PWM signals for pan

action
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Specifications - Myo Armband

* 8 EMG sensor electrode pairs « Compatible with:

» Sampling rate = 200 Hz o Windows 7, 8, and 10
. o OSx 10.8 and up
« EMG data sent via Bluetooth

o Android 4.3 and up

o 8-bit signed integer
* Battery life

o Unitless, represents muscle

activation
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Specifications — Raspberry Pi 3B

« Broadcom BCM2387 64-bit ARMv7 « Input / Output

Quad Core Processor (1.2 GHz) o 40-Pin 2.54 mm expansion header
(2x20 strip)

BCM43143 WiFi
o CSI Camera port for Raspberry Pi

Bluetooth (BLE 4.1)

Camera
* Boots from Micro SD o 4 Port USB
e Runs Linux or Windows 10 loT o (Rl
o Ethernet

(Internet of Things)
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Initial Data Collection

e Use Visual Studio (C++) to

record and save data

 Import the data and analyze

In MATLAB

First Attempt at Data Collection
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Initial Data Collection

e Control Variables

o Test duration: 10 seconds
o Armband worn the exact same way for each test

o Movements, repeated multiple times:

= Palm facing in, wrist action in

= Palm facing in, wrist action out
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Data Analysis

« Data Analysis
o Envelope detection
o Fourier Analysis
o Thresholds

o Dominance table

» Gesture Recognition

o Supervised / unsupervised learning

o Look-up table

o Neural network
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Future Data Collection

* Continue to collect data
o Different users

o Test all gestures

* Pattern recognition
o Choose method for pattern recognition

o Associate patterns with gestures
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Parts List

 Thalmic Labs Myo Armband (1)

Raspberry Pi 3B and Power Supply (3)

Raspberry Pi 3b Camera (2)

8GB Micro SD Card (3)

HDMI / VGA / DVI Cable (only need one of these options)
« Computer Monitor (1)

 Servo Motor (2, one motor to pan each camera)
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Parts List

 Case for the Raspberry Pi boards

 Material to make a mount for the servo motors and Pi

board cases

« Second Myo armband
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