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EXPERT PANEL

Data-centric Al:

Real World Approaches

@ Wed, AUGTI
© 10to11:30am PT

@ RSVP: nttps://data-centric-ai.eventbrite.c

— Xt MYy TAl

October &, 2021 by Todd R\

Enierpriseal

Al Modeling Reinvented: It’s Time to Shift to Better
Data, Rather Than Just Building Better Models

ssssss

Andrew Ng: Farewell, Big Data

spectrum.ieee.org

l  Google Brain co-founder and Landing Al founder Andrew
an evangelist for what he calls the data-centric Al movernent. “Collecting
more data often helps,” he says. “But if you try to collect more data for

MNg has become

https://spectrum.ieee.org/andrew-ng-data-centric-ai#toggle-qgdpr

glant data sets simply don’t exist, | think the focus has to shift
from: big data to good data.: :Having 50 thoughtfully engineered examples can be sufficient

to explaln to the neural network what you want it to learn.”
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Example: Transfer Learning with Pretrained Audio Networks in Deep Network Designer
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HOME LOTS APPS LIVE EDITOR INSERT VIEW Jpdats 0 | & [F 2 M Search Documentation L
1= Compare Aa| Mormal [= = Refactor = Section Break
T Eeme g = H = g4 = F > o

MNew Open Save @Print M Go To i ool Text B I E M Code Control  Task P2} Run and Advance Run Step  Stop
- - *  |& Export * ~  [A Bookmark ~ = == - - wF |E Sectlon P2l Run to End
FILE NAVIGATE TE)(T_. CODE SECTION RUN a
< P 0 E E b T Users b gbunkhei » OneDrive - MathWorks » Documents » MATLAB » Examples » R2022a » deeplearning_shared » TransferLearningWithAudioMetworklnDeepMNetworkDesignerExample |2
Current Folder ® | Command History El Live Editor - Ch\Users\gbunkheOneDrive - MathWorks\Documents\MATLAB\Examples\R2022a\deeplearning_shared\ TransferLearningWithAudioMNetworkinDeepNetworkDesignerExample\ TransferLearningWithAudioMetworkinDeepMNetw... (7 X
Mame Size Date Modified = | TransferLearningWithAudicMetworkinDeepMetworkDesignerExamplemlx |—|

.3

af] ([ai] [

E Live Script

£ Transf..425 KB 07/04/2022 .. Transfer Learning with Pretrained Audio Networks in Deep Network Designer

This example shows how to interactively fine-tune a pretrained network to classify new audio signals using Deep Network Designer.

Transfer leaming is commonly used in deep leaming applications. You can take a pretrained network and use it as a starting point to leamn a new task. Fine-tuning a network with transfer
leaming is usually much faster and easier than training a network with randomly initialized weights from scratch. You can quickly transfer learned features to a new task using a smaller
number of training signals.

This example retrains YAMNet, a pretrained convolutional neural network, to classify a new set of audio signals. This example requires Audio Toolbox™ and Deep Learning Toolbox ™.

Details ~
Workspace ® Load Data
e S Download and unzip the air compressor data set [1]. This data set consists of recordings from air compressors in a healthy state or one of 7 faulty states.
ads Ix1 audioData 1 url = 'https://www.mathworks.com/supportfiles/audio/AirCompressorDataset/AirCompressorDataset.zip';
adsTest 1x1 audioData 2 downloadFolder = fullfile(tempdir,'aircompressordataset');
adsTrain 1x1 audioDatd || 3 datasetlocation = tempdir;
adsValidation 1x7 audioData %
o . S 5 if ~exist(fullfile(tempdir,'AirCompressorDataSet'), 'dir')
datasetlocation C\Users\gbur 6 loc = websave(downloadFolder,url);
I downloadFolder ‘Ch\Users\gbun 7 unzip(loc,fullfile(tempdir, 'AirCompressorDataSet’)) T
tdsTrain 1x1 Transform 8 end
2l tdsvalidation hed Pansiins Creat dioDatast bject t the dat d split it into traini lidati d test set
redaie an audaloDatastore ODJECT 10 Manage the data and Spit It Into raimng, valdation, and est sels. -
url *https:/ /e ) g P g
Command Window @
fx >
< >

M- Zoom: 100% UTF-8 LF script
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% FEFHLY M=K B8R

ValPred = classify(net, single(validationFeatures));
% EmITH DR
confusionchart(validationLabels, ValPred);
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Example: Waveform Segmentation Using Deep Learning
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https://www.mathworks.com/help/signal/ug/waveform-segmentation-using-deep-learning.html
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layers = [ ...
sequenceInputLayer(l)
lstmLayer(28@, 'OutputMode’, 'sequence ')
fullyConnectedLayer(4)
softmaxLayer
classificationLayer];

- —
4 s

A=
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True Class
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True Class

ESDFEHN., LVERILIDK D ICEBRNIEZMZ S

BEES (FRNE) T4 ILREDIES FSST

P 37.4% 2.3% 1.1% 2.1% P p
QRS 41% 0.6% 4.3% n QRS QRS
in 7
5 i
3 ]
2 g
= -
T 2.5% 1.4% 7.3% T T
n/a 34.8% 39.6% 86.2% n/a n/a 8.7%
P QRS T n/a P QRS T n/a P QRS T n/a
Predicted Class Predicted Class

Predicted Class

N "“JL ! Raw Signals Accuracy (%) | FSST Accuracy (%)

A . .
wlie ‘LI W w0 w0 o 37.4 80.5

: QRS 61.4 90.7

TLLLLIE 8
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4\ MATLAB R2022a . X
75 2 & Pl & TakemotoZh ¥

B B 8 o B ; Q B &
7o ssirFfuE FIU0 7IIm b WL A BSTFH317- Audio Test IE-TH1H-  BEIRG- EEZ2EBEE TR Sensor Array SEPER Raspberry Pi ~ 74—J Ry kD-4
EBE =3 AVAR=) 18934k Bench FFI1H- T Analyzer UY-R F=4- U=
I74 77 =
<= Hhal 0 b E: ¥ mwork? » mydemo_app » PdM P RasPiFan » modified22av1 ¥ v R
REOTAIS - ®  JVvFI1vEY ®
=l AL AL S Jx>>
slprj 2022... #l.. A
step1_dag_ert_rtw 2022... Al
step?_simplemodel_ert r.2022... 7 ...
step3_MLmodel_ert_rtw 2022... Al
3 feature for_simulink_test.2022.. 2KB I74..
] step1 daq.elf 2022... 48 KB ELF ..
"] step2_simplemodel.elf 2022... 406 ... ELF ...
3 step3_MLmodel.elf 2022... 498 ... ELF ...

"El feature_for_simulink_test..2022... 3 KB BE8#k&
’_r:] feature_for_simulink_test.2022... 2 KB ¥k
fﬂ feature for simulink test.2022... 2 KB EI#k
‘El raspberrypi_pdm_extract. 2022... 4 KB BS#L
BH ClassificationLearnerSess. 2022... 1.66 ... MAT ...
EEI DFD_App_SessionData.... 2022... 281 ... MAT ...
&= sigana_ONOFF.mat 2022... 11.1... MAT ...
EH sigana_ONOFFNG.mat 2022.. 11.6... MAT ...
| | steplrawdatamat  2022.. 11 KB MAT ..

[ step? rawdata.mat 2022.. 17 KB MAT ..

[ step? rawdata old.mat  2022... 18 KB MAT ... ¥
step1_rawdata.mat (MAT J71Jl) ~
T—HAR=R ®
AR 1E

BEI raw_sensor_data_off 1001x3 double
Bﬂ raw_sensor_data_on 10017x3 double
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EETRT— (TR TEEDHE)

| LABEL DISPLAY TIME 0
ROI ] Description Value @ﬂ: -
Qﬂh & & N WaveformT [ LFiM ] vV ®
ame: aveformType =
Add Definition ﬁ & - Label AUTOMATEVALUE  Save  Cancel
L - - .
- Parent Name: Restore Value = . Labels
LABEL DEFINITION SELECTED DEFINITION | SET VALUE | | CLOSE rY
Label Definitions
SignalSource W X(:,1)

E] WaveformType

0 1000 2000 3000 4000 5000 6000
Samples
: WaveformT
Labeled Sianal Set s
Name Plot Value Location (Min) Location (Max)
v X I
X(:1) Wi I
2 [ O | e—
SignalSource Receiver1 0 1000 2000 3000 4000 5000 6000
WaveformT... e

SignalSource

I Receiver

34
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4\ VATLAB R20223 = X
h— 77 FFIAVT-V3VDEER B8l & TakemotoA ¥
O 8 8 ¥ e <2 . a & 9 &
FFUD EBICFIUE FTUO 77Um ghiR 1y - ESTHI11- Audio Test 8- TH1—  {BSING- ESZEEEE ZHTEE Sensor Array TEF TS Raspberry Pi 74— Ry k74
AT i AVAR=) Ityr—J4k Bench TH (U SHIR 7= Analyzer =y PR i b
7741 77 -
<% Hial 7 » E: » mwork2 » mydemo_app » PdM P» RasPiFan P modified22av2 » v L0
REQIANST - ® | JYVF quED ®
ZH FiH $4X o P i i >
slprj 2022/05/12 13... TANE -
step1_dag_ertrtw  2022/05/16 13... JAIA-
step2_simplemodel e..2022/05/16 13... JANA -
step3_MLmodel ert_rv2022/05/12 14... TN -
untitled _ert_rtw 2022/05/12 13.. JANE -
ﬁ crestfactor_shapafact...2022/05/12 18..1 KB AIUT
ﬁ sense_hat_testm 2022/05/16 10...1 KB ATUTH
EEI step?_rawdata.mat ~ 2022/05/12 14..28 KB MAT J74 )1
B_EI trainedModel_svm.mai2022/05/12 14...6 KB MAT J71 )1
* | data_prep.mlx 2022/05/16 17..4 KB 547 29U 7+
j step3_MLmodelslx.ori.2022/05/11 9:... 51 KB ORIGINAL J7... ¥
data_prep.mlx (317 Z7UTH) &
O-JAN=R ®
- &
i raw_sensor_data_ng 1001x3 double
i raw_sensor_data_off 1001x3 double
H 1001x3 double
1001x3 double
1001x3 double
3xd table %
3x7 table
3x1 table
3xT table

B = & A 1750 B 35
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net = googlenet;

lgraph = layerGraph(net); GoogLeNetGD%ﬁ’Eﬂ%

numberOfLayers = numel(lgraph.Layers);

newDropoutLayer = dropoutLayer(0.6,'Name','new_Dropout'); % 181

lgraph = replacelayer(lgraph,'pool5-drop 7x7 s1',newDropoutlayer);

AXIR

newConnectedLayer = fullyConnectedLayer(6,'Name','new_fc',... % DFEI TE T X

'WeightLearnRateFactor',5,'BiasLearnRateFactor',5);
lgraph = replacelayer(lgraph,'loss3-classifier’,newConnectedLayer);

newClassLayer = classificationLayer('Name','new_classoutput');
lgraph = replacelayer(lgraph,'output’,newClassLayer);

GoogLeNetD BFH

>>trainedGN = trainNetwork(imgsTrain,lgraph,options);

(= FEOETIVR (2023/02/01 15:46:58)

options = trainingOptions('sgdm’,...
'MiniBatchSize',128,...
'MaxEpochs',4,...

&\ MathWorks

VAT gV

'InitialLearnRate',5e-4,...
'ValidationData',imgsValidation,...
'ValidationFrequency',10,...
'Verbose',1,...
'ExecutionEnvironment','cpu’,...
'Plots','training-progress');

FBOETIRIR (2023/02/01 15:46:58)
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Al BEEGRE

51 Vertical Application Examples

Radar/Comms 2 1 3 1 2 1 1
4 4 3 3 2
2 2 5 3 1

Predlctlve
Earth & Ocean 1 1
1 1

Finance

excl. Predictive

* excl. icti , Engineer Classify Regress
Maintenance Thx Analyze Synthesize (Al) (Al) Deploy
examples

Label : E2DoRY VY (=2 T7ILBLUV0BEEIRY V)
Synthesize :{E54 /. T—XDKkEL. GANIZ K BESEHK
Deploy : CPUB&LUGPUMIITEEI O — F&ERK

Analyze : T—XT7 7R, T—REE HHRL. T—KILPrT

4\ MathWorks
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