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The Language of Technical Computing

Millions of engineers and scientists worldwide use MATLAB® to analyze and design
the systems and products transforming our world. MATLAB is in automobile active
safety systems, interplanetary spacecraft, health monitoring devices, smart power
grids, and LTE cellular networks. It is used for machine learning, signal processing,
image processing, computer vision, communications, computational finance, control
design, robotics, and much more.

Math. Graphics. Programming.

The MATLAB platform is optimized for solving engineering and scientific problems.
The matrix-based MATLAB language is the world's most natural way to express
computational mathematics. Built-in graphics make it easy to visualize and gain
insights from data. A vast library of prebuilt toolboxes lets you get started right away
with algorithms essential to your domain. The desktop environment invites
experimentation, exploration, and discovery. These MATLAB tools and capabilities are
all rigorously tested and designed to work together.

Scale. Integrate. Deploy.

MATLAB helps you take your ideas beyond the desktop. You can run your analyses on
larger data sets and scale up to clusters and clouds. MATLAB code can be integrated
with other languages, enabling you to deploy algorithms and applications within web,
enterprise, and production systems.
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MATLAB

e “MATrix LABoratory”
 Numerical array computations
e Useful for data analysis

e Broad functionality:

e Statistics, optimization, signal processing, dynamic simulation,
etc.
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3 examples

1. Workshops & tutorials — Statistical Parametric Mapping
2. Student tracking — Level 4 Year Tutor
3. Developing GUIs to assist student data analysis

a) Strength data analysis

b) Accelerometry analysis



Introduction

spmidisap for one-¢ Parametric

It uses random field theory to make statistical inferences regarding registered (normalized) sets of 1D measurements.

Download
Python source code

MATLAB source code

Source code repositories at GitHub

Python repository
MATLAB repository

Suppert

Submit bug reports and questions by creating a “New Issue” at the spm1d Pyihon issues or MATLAB issues GitHub sites.

Contents

Current version: 0.4 (released October 1, 2016)

o New Features (version 0.4)
o Non-parametric inference
o Confidence intervals
o Normality tests
o Python 3 compatibility
o rftid in spmid
o Improved ANOVA interface
« New Features (version 0.3.2)
« New Features (version 0.3.1)
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SPM1D
t-test Matlab function names

spmld.stats.ttest(...)
spmld.stats.ttest paired(...)

spmld.stats ttest2(....)



SPM1D
ex1ld ttest2.m

%(1) Conduct SPM analysis:

spm = spmld.stats.ttest2(YA, YB);
spmi = spm.inference(0.05, "two_tailed”,true);

yA =10 x 101 double
yB =10 x 101 double



Workshops & tutorials
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UCAS pts vs Progress
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Attendance vs Progress
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1. Graphical User Interface — IKD1D

IKD1D

IKD1D promotes the analysis of torque-angle profiles from isckinetic dynamometry or IKD as one-dimensional observations. This Matlab
application can be downloaded for free to assist practitioners and researchers with the processing and analysis of torque-angle curves.

Downloads
Application - Extract files from zip folder onto drive. Open m-file in Matlab editor. Run.
Sample input files

Documentation
Licence Agreement

Support
Send email

References
spmid.org — free package for one-dimensional Statistical Parametric Mapping

@ Copyright 2015, Jos Vanrenterghem

Al rights resenved

This program is free software: you can redistribute it andfor modify it under the terms of the GNU General Fublic License as published by the Free Software Foundation, either version 3 of
the License, or (at your option) any later version. This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY: withcut even the implied wamanty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public Licensa for more details

“You should heve received a copy of the GNU General Public License along with this program. If net. see hito-www.gnu orgllicenses!.




[4] LIMU_IKD_analyserGUI

NEEL L RANDEL-|E 0B |aDO

Input file

Directery |H:1Hy Documentsiilatlab\kKD Analyser.

| [ change |

(® Biodex (O Cybex (O Other

8 8

Torgue (N m)
=
T

R
=]
=)

4000 5000 6000
Time (mSec.)

7000

9000

10000

8

8

Angle {Degrees)
o 3
T T

&
S
]

1000

4000 5000 6000
Time (mSec.)

7000

9000

10000

2

g

Velocity. (Deg/sec)
[=]
T

i

4000 5000 6000
Time (mSec.)

7000

9000

10000

Data
Data type: Concentric

Eccentric

Data file: |Eiudex_systerr13_mcnn120-H con120.ba |

; Gravity correction

Angle Limb weight DAW'}’?

[ Automatic selection

Maximum velocity 120

Minimum velocity
Welocity tolerance (%)

Range of motion (degs)

ROM tolerance (%) 10

. Manual selection
Velocity

Maximum
Minimum
Tolerance

Smoothing points

Select Al
Omit first n (degs) |I|
Omit last n (degs) lII Select Peaks
Torgue tolerance (%]n ~Curve fitting
Min Angle
Select (positive regions) III
Max Angle 100
~Fit type (positi gions)
) Polynomial Min Angle
(negative regions)
@ Averaging

Max Angle
(negative regions)

~Merge fitted files
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MATLAB

Three quick demos

Available on the app player and to
download for home use for teaching and
research

m.a.robinson@I|jmu.ac.uk
Mark Robinson, Snr Lecturer in Biomechanics
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