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Violin Education System with 9-axis IMU
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* 3 acceleration channels,
* 3 angular rate channels,

* 3 magnetic field channels

o 12/¥4/F6/18/*16 g linear acceleration full scale
o 12/¥4/F8/*12 gauss magnetic full scale

« 1245/+x500/x2000 dps angular rate full scale

* 16-bit data output

* SPI/I2C seral interfaces

* Analog supply voltage 2.4 Vto 3.6 V
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Fig-1: (a) Arduino Uno (b) 9DOF IMU
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Kalman filter
X, =ax;; +bu, Equation 1
X; =axX,, +bu;, +w, Equation 2
z :h};. +V, Equation 3
f;;_ —a};] 4 _|_b|_1 Equation 4
Residual =z, -z, =z, —h¥%; Equation 5
&3
%, =% +k(Residual) =X +k(z,~h%;]) [Equation6  Kalman filter pictorially
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Variable Notation in this Document More Common Notation
time variable ] K
state X X(K)
system gains a, b, h a, b, h (note: b is often 0)

input
output

gain
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u(k) (note: often there is no input)
z(k)
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