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https://c3.nasa.gov/dashlink/projects/85/

MATLAB BXIPPO

Why this use-case ?

4> Similar Workflow across industries

N

= “Virtual” sensor

| Dataset Availability

@) Workflow in <1H ©




MATLAB BXIPPO

Our goal: Infer a value from (other) sensors
without a dedicated sensor

{"Time" }
@) —{'FuelQuantity’ )< Mass decreases vs. time
{'"OilPressure'’ }
0w {'OilTemperature’ }
{'LatitudePosition’' }< Should we care ?
@—{ 'LongitudePosition’ }/
ﬂ ——{'"Altitude' }
{'"ExhaustTemperature'}
{'Fuelilow : “Ground Truth”:
{'FanSpeed' } i .
. @ ("TroeAirspeed’ } allow comparison and performances metrics
{"WindDirection' }
/l\ ("WindSpeed' } Probably elements that matter
{'WeightOnWheels'  }< Estimate true air speed only when flying !
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Challenges you may have with your (time series) data

Unsyuchronized data

TIrregular times
or sample rates

Outliers

Wissing data
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Estimate True Air Speed — Approach
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Preprocess Build
data predictive model



MATLAB EXPPO

Data preprocessing step
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Twmport data Visualize data Cleaw data Format data
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MATLAB BXIPPO

What are “low-code/no-code” tools?

Z T <> S

Low-code and no-code tools Benefits
« Fast exploration | « Shallow learning curve
* Minimal or no manual coding ! » Solve task first, code later

« Automatic MATLAB code generation ! « Teach how to code

L§ Not Just for begivmers




Apps for your specific needs

Curve Fitter

-+
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Image Labeler

Flight Log
Analyzer

¥t

UAV Scenario
Designer

%

4

Optimization

Video Labeler

t

Signal Analyzer

Filter Designer

Camera

~ Calibrator |

Signal Labeler

Wavelet Signal
Analyzer

Driving Scenario
Designer

Core Tools

Labelers

Avalyzers

Deslgvers

MATLAB BXIPPO
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MATLAB Live Editor

= Fast exploration:
— Text
— Code + output
— Controls
— Live tasks
— Automated MATLAB code generation

A
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MATLAB Live Editor

Fast prototyping
=  Environment for:

Collaborating

[ Y
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Ve

Presenting
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Reporting
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MATLAB Live Editor

= Fast prototyping

= Environment for collaborating, presenting and reporting
« Continuous improvement with new features every new release

Fout customization

Customize Styles x

Style Font
Mormal |He|vetica | - |
Title

ze Color
st 05 [7) (W)
Heading 2 - - —
Heading 3 ormetting
Code | |_| | Y

%]

Preview

Normal

Title
Heading 1
Heading 2

Heading 3
Code

[ use this configuration for new live scripts

[ 0K ]| Cancel | | Apply |

Dark wmode (New Desktop)

Customize Styles

Style Font
Helvetica
Size
105
Formatting

B A M

Preview

Normal

Title

Heading 1
Heading 2

Heading 3
Code

[[Juse this configuration for new live scripts

0K Cancel

startDate =

MATLAB BXIPPO

New controls

filename = ‘CMNommamJnm ‘[Eﬂ ]

color = ;

Standard Colors

uuuu-MM-dd ‘ v}

[September vJ2024 VH4|0|I>J

Su Mo Tu We Th Fr Sa

1 2 3 4 5 6 7
8 9 10 N 12 13 14

15 16 1719 20 21

22 23 24 25 2R 27 28
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M Clean data

i & Geraldv

4\ MATLAB R2024b
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FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES a
- P

<P EHE » C: » Work » Masterclass

[OM Command Window

|

Current Folder
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Workspace ®
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Current.. @& | Project - fr-expo-2024_LowCode_NoCode_Masterclass |§| Live Editor - SmallApp.rmbx ™ x
i QlW]T]
SN 1. Choose the variable for the bubble size:
3 o
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N
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What is Al?

Field of study

/)

@ Artificial Intelligence

Creation of models that learn

/) from data

Machine Learning

./_‘J

Deep Leaming Based ow neural networks

Generative Al > Data @@mcmﬁom

Q ChatGPT

‘J?er of generative AL
16
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Supervised vs unsupervised learning

WMachine learving

-~ N\
Supervised learning Unsupervised learving
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MATLAB BXIPPO

Supervised vs unsupervised learning r) T have wo failure in my historical data »
Supervised learning Unsupervised learning
', . N "d-l-l' T
.:’;::'.n \ +++
T \ +
I a o S
“...'f‘;'}: "1' °§)°o AN
T - o) \
A/ Regression Vv .
: : ex: True Air Speed Clustering,
Classification rue AlrSp ¢ .
estimatiou Avomaly detection

ex: fault detection

18



Estimate True Air Speed — Approach

" 7

| |

Preprocess  Build predictive
data model

MATLAB BXIPPO
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Estimate True Air Speed — Approach

Split traiv/test Traiv Test & select
data models models

D =

Typical AT workflow

MATLAB EXPPO
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MATLAB BXIPPO

True Air Speed estimation

Latitude

80°W 75°W 70°W 65°W
Longitude

{"Time'
{"FuelQuantity'
{'OilPressure'
{'OilTemperature'
{'LatitudePosition'

{'LongitudePosition'’

}
}
}
}
}
}
{"Altitude’ } | > >
}
}
}
}
}
}

{'"ExhaustTemperature'
{"FuelFlow'
{'FanSpeed'
{"WindDirection'
{"WindSpeed'
{"WeightOnWheels"

TrueAirSpeed

21
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= Folder A

@ =7 Ar... 18/09...

= pridon Predicting True Air Speed from Other Sensors

= = fu... 20/09...

g Use historical data to train a regression model to predict the True Air Speed (TAS) of a flight from the other sensors.

£ ..20/09...1KB

g;;;g;g;;gﬁg Such models can be useful where it may be desirable to use a model for a non-observable or costly-to-observe state.

7] ..16/09..5 KB

& : & 2 . . . .
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Pr... 06/09... .
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Estimate True Air Speed — Approach

Split traiv/test Traiv Test & select
data models models

D =

Typical AT workflow

MATLAB EXPPO
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Estimate True Air Speed — Approach

Split train/+est Train Test & select Explain
data models models models

L ERED 2

Typical AT workflow

24



MATLAB BXIPPO

Al Is not just making great models... You must understand them!

T have to trust wmy model +o
How does the model behave under deploy it
differewt ewvirouments?

why did the wmodel make a o
wrong/bad prediction for this | g
observation?

data decision

T need to certify my model How to debugy my code?

what are the relationships between
dota and decision?

What are +he main drivers in the
model?

25




Interpretability vs Performance

@® NN (e.g., Deep Learning)

SVYM
: @ @ Boost and Ensemble

@® Random Forest

® KNN

@ Decision Tree

Predictive Power

Logistic Regression @

Linear Regression

Interpretability

MATLAB BXIPPO
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Global and local interpretations

MATLAB EXPPO

Interpretation

Local
Interpretation
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What about Generative
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MATLAB Al Chat Playground

‘MathWorkS@ Products ~ Solutions Academia

MATLAB Answers File Exchange

Support Community  Events

(oe) @ 3

Cody AlChat Playground Discussions Contests Blogs More ~

or New ~

QA! PARZRE NN

CODE RUN
Hello! Whether you're checking out MATLAB for the first time or have been using it for years, I'm here to

answer your questions and provide coding tips.

Please keep in mind that Al sometimes writes code and text that seems accurate, but isn't. Al does not
yet have knowledge of features delivered after June 2021 and only limited knowledge of Simulink and
specialized toolboxes. This is a space for experimentation. Try it, verify any resulting code, and kindly

o =
give @5 or &P on the results to help improve the responses. A ] A/B

¥ Read "peppers.png"” and display as grayscale

e—fm
¥ Plot a sine wave and add a vertical line using xline ’ ‘ a l
mnm——

¥ Create a table of 10 landmarks in France and use geoscatter to visualize the table

Playaronnd

Enter prompt here

Generated code and text might be inaccurate. Validate before use. (®_About g Discuss

33
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MATLAB Copilot

Near future:
Today: WMATLAPR Copllot

A

C Chat Playground

@

Twage generated with chatGPT

34



MathWorks Copilot Beta Sign-Up
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Next Steps

MathWorks MathWorks MathWorks
Engineers Training Consulting

Reach out for support to implement these practices in your projects

Gerald Albertini
galberti@mathworks.com

Pierre Harouimi
pharouim@mathworks.com
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