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What is a2 Neural Network?
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Example: binary conversion

Output:
“O” tO “3”

Input:
binary number x1xg

Lo — 0/1
Neuron fires when
WoTo + wixry > b
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Neural Network
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Training a Neural Network

® Gather lots of training data (with solution)
® Set number of hidden layers and neurons
® Start with random parameters

® Apply the network, tweak the parameters
® Repeat step above until you are satisfied

® Apply neural network to new data

\/%O\I/S\T OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY | 6



Neural Net and MATLAB

‘000 il ) Ny MATLAB R2015b - academic use

EDITOR PUBLISH MBELEFBSeBG
= Py = =[x
=& ~

Cet More Install Package FAVORITES
Apps App App

FILE - — I =5 2 R — -

P & & @ | -

< = B »

L5 - / Curve Fitting Optimization MuPAD PID Tuner System Signal Image Instrument Neural Net et

Current Folder Notebook Identification Analysis Acquisition Control Pattern Rec... tering |
E Name a
‘. P as
‘J digit_recognition.m | sty STATISTICS AND OPTIMIZATION
*) drawing_free_hand.r y

t10k-images.idx3-y — W () * oo W @ oo W F *
t10k-labels.idx1-ut k) o> D 7 & &) &) t y &5
train-images-idx3-| Classification Curve Fitting Distribution MuPAD %  Neural Net Neural Net Neural Net Neural Net Optindization PDE
train-labels-idx1-u Learner Fitting Notebook %, Clustering Fitting Pattern Rec... Time Series &
~ | CONTROL SYSTEM DESICN AND ANALYSIS P, ™ il TOP =
digit_recognition.m (Sc¢ e RTINS
Load values = Loy £ R B =
> N MPL PID (s

@ Load values Control Control Fuzzy Logic Linear MPC Designer Neuro-Fuzzy PID Tuner System

@ Visualize image k System Desi... System Tuner Designer System Ana... Designer Identification

€] Neural network Traini

@ Test on more data SIGNAL PROCESSING AND COMMUNICATIONS P =

@] Test on handwritten d

) ) ) \\ 7
e @®© 8 @ «w =w wW =« @ @ @ 0
Bit Error Rate Eye Diagram  Filter Builder Filter Design LTE Downlink LTE Test LTE LTE Uplink Radar Radar RF Design & Sensor Array
Analysis Scope & Analysis RMC Gener... Model Gene... Throughpu... RMC Gener... Equation Ca... WaveformA... Analysis Analyzer

® Several tools exist and are being developed
® Basic understanding of the tool is required

® Pushes the GUI, but stick with the code
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Example: handwritten digits

® MNIST database
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® Our network: single hidden
layer, 100 neurons
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