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What are Al and ML?

Artificial Intelligence (Al): simulation of human intelligence in machines
that are programmed to think and learn

Machine Learning (ML): a subset of Al that involves training algorithms
to make predictions or decisions based on data f
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Deep Learning
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What are Al and ML?

Artificial Intelligence (Al): simulation of human intelligence in machines
that are programmed to think and learn

Machine Learning (ML): a subset of Al that involves training algorithms to
make predictions or decisions based on data f

Why it Matters in Labs:
e Streamlining data analysis
* Automating repetitive tasks
* Enhancing predictive modeling and simulations
 Facilitating decision-making processes
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What Al'can do in Laboratgries

Diagnostics

e Al algorithms analyze lab results to assist in diaghosing diseases
* Example: In oncology, IBM Watson

' I.,) BNV Watson-

www.ilbinn.comnn
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Diagnostics

Automation

* Automating repetitive tasks such as sample analysis and data entry
* Example: Roche's Cobas 8000

v e [
] 3

<dliiavglnuo»§lt tcs.roche.com
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What Al ean do in Laboratgries

3

Diagnostics

Automation

Error Detection
* |dentifying and correcting errors in lab processes
* Example: Siemens Healthineers

SIEMENS .-,

Healthineers ‘-°

stemens-healthineers.com/en-us
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What Al can do in Laboratg

ries
Diagnostics
Automation

Error Detection

Forecasting
* Predicting trends and outcomes based on historical data
* Example: Al-driven systems in pharmaceutical labs like those used by Novartis
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What Al'can do in Laboratgries

Diagnostics
Automation
Error Detection
Forecasting

. ~~
Image Analysis < O
* Enhancing the analysis of medical images and slides Google DeepMind
* Example: Google's DeepMind Al deepmind google
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What Al ean do in Laboratg

ries

Diagnostics
Automation
Error Detection

Forecasting
Image Analysis

G eno miC S Ulhunniina.comnn
* Analyzing genetic data to identify mutations and patterns
* Example: lllumina's Al-powered software

9/17/24 mona.matar@nasa.gov

Practical Uses of Al in your Lab



What Al canNOT do in Lapratories

i

* Be used as a “magic bullet” vs. a tool
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What Al canNOT do in Laboratories

* Be used as a “magic bullet” vs. a tool

* Generate creative solutions for a
problem

* Produce reliable results if input data is
not robust
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What Al canNOT do in Laboratories

* Be used as a “magic bullet” vs. a tool

* Generate creative solutions for a
problem

* Produce reliable results if input data is
not robust

e Ethical judgments and decision-making
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Types of Machine Learning.




Tk

Supervisead Machine Le

Supervised Learning (learning from labeled examples)

Machine Learning classifier

Training

Data subset 1
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Supervised Machine Lez
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Supervised Learning (learning from labeled examples) | — v

Machine Learning classifier

Training

Data subset 1 Data subset 2

9/17/24 mona.matar@nasa.gov Practical Uses of Al in your Lab



Tk

Supervisead Machine Le

Supervised Learning (learning from labeled examples)
* Support Vector Machines
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Supervisead Machine Le

| 48]
RS

Supervised Learning (learning from labeled examples) | — v
* Support Vector Machines

Data transformed in multi-dimensional space
(separable)
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Supervisead Machine Le

e Support Vector Machines —
 Tree-based methods

Supervised Learning (learning from labeled examples) —v
o
= O

Dose <= 0.5
gini =0.283
samples = 117
value = [97, 20]
class =0.0

e

samples = 57
value = [41, 16]
class = 0.0

re_ATRC_SD<=555 pre_ATRC_SD <= 185
ini = 0. gini = 0.404

pre_ATRC_CDR <= 8.5

gini = 0.097
samples = 59
value =[56, 3]

class = 0.0

samples = 27
value =[27, 0]

ches S0 class =0.0

samples = 32

e pre_ATRC_CDR <= 95
gini = 0.0 gini= 017
value = [29, 3]

s

pre_ATRC_CDR <=36.5
gini =0.44
samples =49
value = [33, 16]
class = 0.0

samples =4
value = [4, 0]
class =0.0

samples =45
value = [29, 16]

pre_ATRC_SD <=17.0
gini= 0458
class = 0.0

gini=0.5 gini = 0.069
samples =4 samples =28
value = [2, 2] value = [27, 1]

class = 0.0

class = 0.0

alue =[29, 14]

gini = 0.439
samples =43
class = 0.0
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Supervised Machine Learning

Supervised Learning (learning from labeled examples)
e Support Vector Machines
* Tree-based methods
* Neural networks

Feature 4
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Supervised Machine Learning in Our Lab

_f:—'.f; o

b ~ 12 weeks
1

Pre-screen ATSET Post-irradiation ATSET

* Supervised ML was used to predict task

impairment of rats after irradiation
* Requires labeled data

9/17/24 mona.matar@nasa.gov



Supervised Machine Learning in Our Lab

G ~ 12 weeks

1

Pre-screen ATSET Post-irradiation ATSET

* Supervised ML was used to predict task
impairment of rats after irradiation

* Requires labeled data
* Artificial Neural Networks (ANNSs)
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@ ~ 12 weeks
1

Pre-screen ATSET Post-irradiation ATSET

ROC curve

Lo
o
1

Random chance
—— ANN for He
- ANN for Si
—— ANN for Fe

<
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e
(s)}
1

* Supervised ML was used to predict task
impairment of rats after irradiation

* Requires labeled data
* Artificial Neural Networks (ANNSs)
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Figure: Impairment prediction in the SD stage using the ANN
E O classifier Each line corresponds to sham rats and those

irradiated with 4 He, 28 Si or 56 Fe ion at any of the given
Pre-screen CD . . . 2l gl doses 1, 5, 10 cGy. The ROC curve of the neural network. The
e e ST : : : Eesiued e dotted diagonal represents random chance. A “better than

chance” prediction translates into an AUC above 0.5.
Pre-screen IDS

Matar, Mona et al. “Machine Learning Models to Predict Cognitive Impairment of Rodents Subjected to Space
Radiation.” Frontiers in systems neuroscience vol. 15 713131. 13 Sep. 2021, doi:10.3389/fnsys.2021.713131
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Unsupervised Machine kearning
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Unsupervised Machine kearning

"':—'1;

%

Supervised Learning (learning from labeled examples) | — v

Unsupervised Learning (no label for data, goal to model/discover)
* Clustering (KMeans, ...)
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Unsupervised Machine kearning

18

%

Supervised Learning (learning from labeled examples) | — v

Unsupervised Learning (no label for data, goal to model/discover)

e Clustering (KMeans, ...)
* Matrix Decomposition (PCA, ...)

DIm2 (7.4%)
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Unsupervised Machine Learning in Our Lal

* Analyze the visuomotor network in hypogravity
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Unsupervised Machine Learning in Our Lab

* Analyze the visuomotor network in hypogravity

e Soft k-means two cluster of dominant
frequencies of visuomotor networks
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Unsupervised Machine Lea
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rhing In Our Lab

* Analyze the visuomotor network in hypogravity

Principal Component Analysis

e Soft k-means two cluster of dominant
frequencies of visuomotor networks

e 3 PCA dimensions

Figure: Soft k-means two cluster analysis of dominant frequencies of
visuomotor networks, fifty of which with 1G parameters and 3,150 with
hypogravity parameters. Plotted against first three PCA dimensions.
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Unsupervised Machine Learning in Our Lab

* Analyze the visuomotor network in hypogravity

Principal Component Analysis

e Soft k-means two cluster of dominant
frequencies of visuomotor networks

e 3 PCA dimensions

* Clustered samples with 1G parameters
separately from those with hypogravity
Figure: Soft k-means two cluster analysis of dominant frequencies of

pa ram Ete IS visuomotor networks, fifty of which with 1G parameters and 3,150 with
hypogravity parameters. Plotted against first three PCA dimensions.

9/17/24 mona.matar@nasa.gov Practical Uses of Al in your Lab



Reinforcement Learning (learning to act, not just predict;
based on feedback or reward) w ~ 5
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Generative Al

Reinforcement Learning (learning to act, not just predict;
based on feedback or reward) w ~ 5

Generative Al (GenAl)
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Generative Al

Reinforcement Learning (learning to act, not just predict;
based on feedback or reward) w ~ 5

Generative Al (GenAl)
e ChatGPT
 Ollama
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GenAl Benefits

* Potential for extracting meaningful insights from large text datasets
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GenAl Benefits

* Potential for extracting meaningful insights from large text datasets

* Automating the categorization of lab reports, publications, or
experimental results
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GenAl Benefits

* Potential for extracting meaningful insights from large text datasets

* Automating the categorization of lab reports, publications, or
experimental results

* Secret in giving the optimal “prompt”: Crafting inputs to optimize GenAl
outputs
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GenAl in Our Lal

e Use of GenAl to analyze astronaut tasks

e “Carry harvested plant material from
greenhouse to surface habitat galley,
manually while wearing EVA suit, to prepare
for crew consumption”

9/17/24 mona.matar@nasa.gov
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GenAl in Our Lalb

e Use of GenAl to analyze astronaut tasks

e “Carry harvested plant material from
greenhouse to surface habitat galley,
manually while wearing EVA suit, to prepare
for crew consumption”

e Used Ollama to generate the involvement of
the human systems in a task
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Challenges/Ethical Co

e Bias: May unintentionally learn and propagate biases from training data
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e Bias: May unintentionally learn and propagate biases from training data

* Hallucination: Can generate incorrect information

* Lack of Transparency: backend process is opaque, difficult to explain
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Challenges/Ethical Co

e Bias: May unintentionally learn and propagate biases from training data

* Hallucination: Can generate incorrect information

* Lack of Transparency: backend process is opaque, difficult to explain
outputs

* Privacy and Security: May rely on datasets with sensitive personal data

* Needs regulation and compliance as it grows

mona.matar@nasa.gov
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Anhaconola

) ANACONDA

anaconda.comn

Open Source
e Software openly available, for data visualization to robotics

User-friendly

 Easily search and install packages and create, load, and switch between
environments

Trusted
* Tested and regularly updated
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Anhaconola

) ANACONDA.

anaconda.comn

Data Exploration Visualization: Statistics: Al and ML
& Transformation:

.&am

NumPy

e Pandas * Seaborn e TensorFlow
Rangas Tensor

o Jupyter e * Plotly - e Keras
IpyEe il1] plotly

* NumPy * Matplotlib e Sci * scikit-learn
3 matpl:tlib bY @
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Anaconda Navigator

* Go to Anaconda Navigator

e “Home” tab

O Anaconda Navigator

All spplications “| on | base(roon)

-]
@ Environments

DataSpell Anaconda Notebooks

Cloud-hested notebook service from
Anaconda. Launch a preconfigured
environment with hundreds of packages
and store project files with persistent
cloud storage

N Leamning
Dataspell is an IDE For exploratory data
analysis and prototyping machine learning
models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Friendly environment.

| insealt | Launch |

=

Spyder
543
Scientific P'¢thon Development
EnviRenment. Powerful Pythen IDE with
advanced editing, interactive testing,
debugging and introspection Features

Qt Console
542
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more.

| Launch | | Launch |

consele_shortcut_miniconda
(XK

anacenda-toolbox
040

Anaconda Toolbox
Superchorged
local notebook
Click the Toolbox
tile to Install.

Documentation

RStudio
Anaconda Blog 11456
Aset of integrated tools designed to help
you be more productive with R. Includes R
essentials and notebeoks.

~| " channets

. °

—_—
Jupyter
.

CMD.exe Prompt JupyterLab Notebook
.11 363 654
Run 2 cmd.exe terminal with your current | An extensible environment for interactive Web-based, interactive computing
notebaok enviranment. Edit and run

environment from Navigater activated and reproducible computing, based on the
Jupyter Notebook and Architecture. human-readable docs while describing the
data analysis.

| Launch | | Launch |

VS Code Datalore 1BM Watson Studio Cloud
1822
Streamlined code editor with support for
development operations like debugging,
task running and version contrel.

IBM Watson Studio Cloud provides you the
toals to analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visual modeling

Kick-start your data science projects in
seconds in a pre-configured envirenment.
Enjoy coding assistance for Python, SQL,
and R in Jupyter notebooks and benefit
From no-code automations. Use Datalore
online For Free

Launch | | Launch |

| Launch |

Gluewiz Orange 3 rowershell_shortcut_minicond:
124 3340 001
Multidimensional dats visuslization across | Component based dats mining framework
files. Explere relationships within and Data visualization and data analysis for
among related datasets. nevice and expert. Interactive werkflows
with a large toolbox

Connected to C

Powershell Prompt

004

Run a Powershell terminal with your

current envirenment from Navigator
activated

| Launch |

ORACLE

Cloud Infrastructure
Oracle Data Science Service
©Cl Dats Science offers a machine learning
platform to build, train, manage, and
deploy your machine learning medels on

the cloud with your favarite open-source
tools

| Launch |

PC o

PyCharm Professional

AFull-Fledged IDE by JetBrains for both
Scientific and Web Python development
Supports HTML, JS, and SQL.




Python Packages

* Go to Anaconda Navigator o

File Help

{) ANACONDA NAVIGATOR © Usoradetiow Connected to Cloud

ﬂ' Home

Installed Channels Update index...

e Click “Environments” tab

base {root) Mame T Description

_anacenda_depends __‘) simglifies package management and deployment of anacenda

* Learning

abseil-cpp __‘) Abzeil common libraries (c++)
INDRAenW

.e -
an Communit .
Y aicbotocore __‘) Async client For aws services using botocore and aichttp

MITMicroMaster
aiofiles __‘) File support For asyncio
MITMicroMasterDakaAn...

aichttp __‘) Async http client/server Framework (asyncic)

MLChemicalReactions
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Python Packages

* Go to Anaconda Navigator o

File Help

{0 ANACONDA NAVIGATOR srsce e Comnectedto Cloud

ﬂ' Home

Installed Channels Update index...

e Click “Environments” tab

.‘. TTETTT e base (root) Mame T Description

_anacenda_depends __‘) simglifies package management and deployment of anacenda

* Learning

abseil-cpp __‘) Abzeil common libraries (c++)
INDRAenW

- Community

M .
. aicbotocore __‘) Async client For aws services using botocore and aichttp
e C I n S a e p a C a ge S MITMicroMaster

aiofiles __‘) File support For asyncio
MITMicroMasterDakaAn...

aichttp __‘) Async http client/server Framework (asyncic)

MLChemicalReactions
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* Go to Anaconda Navigator o

File Help

{) ANACONDA NAVIGATOR @ vpscenion  Comected to Cloud

e Click “Environments” tab

(<]

* Check installed packages

[ <

* Some packages are
downloadable from
“Anaconda Navigator”




Python Packages

* Open Anaconda Prompt

Access
Acrobat Reader 2020
Bl ActivClient
B Anaconda3 (64-bi)
Anaconda Navigator

™1 Anaconda Powershell Prompt o |

™1 Anaconda Prompt Miniforge
Outlook Prompt

.' Anaconda Prompt [nasa-nn_202309...

2,
f&} Git Bash (INDRA=nv)




Python Packages K

* Open Anaconda Prompt )

AT Access
Acrobat Reader 2020

Bl ActivClient

B Anaconda3 (64-bi)

Anaconda Navigator

™1 Anaconda Powershell Prompt

B Anaconda Prompt

(base) C:\Users\mmatar>g




Python Packages

* Open Anaconda Prompt

e Command:
pip install [package name]

B Anaconda Prompt

(base) C:\Users\mmatar>g

Acrobat Reader 2020
Bl ActivClient
B Anaconda3 (64-bi)

Anaconda Navigator

™1 Anaconda Powershell Prompt




Jupyter Noteboolk

 Go back to Anaconda

Navigator

e “Home” tab

O Anaconda Navigator

All spplications “| on | base(roon)

-]
@ Environments

DataSpell Anaconda Notebooks

Cloud-hested notebook service from
Anaconda. Launch a preconfigured
environment with hundreds of packages
and store project files with persistent
cloud storage

N Leamning
Dataspell is an IDE For exploratory data
analysis and prototyping machine learning
models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Friendly environment.

| insealt | Launch |

=

Spyder
543
Scientific P'¢thon Development
EnviRenment. Powerful Pythen IDE with
advanced editing, interactive testing,
debugging and introspection Features

Qt Console
542
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more.

| Launch | | Launch |

consele_shortcut_miniconda
(XK

anacenda-toolbox
040

Anaconda Toolbox
Superchorged
local notebook
Click the Toolbox
tile to Install.

Documentation

RStudio
Anaconda Blog 11456
Aset of integrated tools designed to help
you be more productive with R. Includes R
essentials and notebeoks.

~| " channets

. °

—_—
Jupyter
.

CMD.exe Prompt JupyterLab Notebook
.11 363 654
Run 2 cmd.exe terminal with your current | An extensible environment for interactive Web-based, interactive computing
notebaok enviranment. Edit and run

environment from Navigater activated and reproducible computing, based on the
Jupyter Notebook and Architecture. human-readable docs while describing the
data analysis.

| Launch | | Launch |

VS Code Datalore 1BM Watson Studio Cloud
1822
Streamlined code editor with support for
development operations like debugging,
task running and version contrel.

IBM Watson Studio Cloud provides you the
toals to analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visual modeling

Kick-start your data science projects in
seconds in a pre-configured envirenment.
Enjoy coding assistance for Python, SQL,
and R in Jupyter notebooks and benefit
From no-code automations. Use Datalore
online For Free

Launch | | Launch |

| Launch |

Gluewiz Orange 3 rowershell_shortcut_minicond:
124 3340 001
Multidimensional dats visuslization across | Component based dats mining framework
files. Explere relationships within and Data visualization and data analysis for
among related datasets. nevice and expert. Interactive werkflows
with a large toolbox

Connected to C

Powershell Prompt

004

Run a Powershell terminal with your

current envirenment from Navigator
activated

| Launch |

ORACLE

Cloud Infrastructure
Oracle Data Science Service
©Cl Dats Science offers a machine learning
platform to build, train, manage, and
deploy your machine learning medels on

the cloud with your favarite open-source
tools

| Launch |

PC o

PyCharm Professional

AFull-Fledged IDE by JetBrains for both
Scientific and Web Python development
Supports HTML, JS, and SQL.




Jupyter Notelbook

 Go back to Anaconda
Navigator

* If Jupyter Notebook is not

installed, click “Instal

|”

O Anaconda Navigator

All spplications “| on | base(roon)

-]
@ Environments

DataSpell Anaconda Notebooks

Cloud-hested notebook service from
Anaconda. Launch a preconfigured
environment with hundreds of packages
and store project files with persistent
cloud storage

N Leamning
Dataspell is an IDE For exploratory data
analysis and prototyping machine learning
models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Friendly environment.

| insealt | Launch |

=

Spyder
543
Scientific P'¢thon Development
EnviRenment. Powerful Pythen IDE with
advanced editing, interactive testing,
debugging and introspection Features

Qt Console
542
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more.

| Launch | | Launch |

consele_shortcut_miniconda
(XK

anacenda-toolbox
040

Anaconda Toolbox
Superchorged
local notebook
Click the Toolbox
tile to Install.

Documentation

RStudio
11456
Aset of integrated tools designed to help
you be more productive with R Includes R
essentials and notebooks.

Anaconda Blog

~| " channets

CMD.exe Prompt

.11
Run a cmd.exe terminal with your current
environment from Navigator activated

| Launch |

V5 Code
1822
Streamlined code editor with support for
development operations like debugging,
task running and version contrel

| Launch |

Gluewiz
124

Multidimensional data visualization across

files. Explore relationships within and
among related datasets.

An extensible environment for interact
and reproducible computing, based on the

. °

s —
Jupyter
0
Notebook
654
Web-based, interactive computing
notebaok enviranment. Edit and run
human-readable docs while describing the
data analysis.

JupyterLab
363

Jupyter Notebosk and Architecture.

nst

| Launch |

Datalore 1BM Watson Studio Cloud

IBM Watson Studio Cloud provides you the
toals to analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visual modeling

Kick-start your data science projects in
seconds in a pre-configured envirenment.
Enjoy coding assistance for Python, SQL,
and R in Jupyter notebooks and benefit
From no-code automations. Use Datalore
online For Free

Launch | | Launch |

rowershell_shortcut_minicond:
001

Orange 3
3340
Component based data mining framework
Data visuzlization and data znalysis For
novice and expert. Interactive workFlows
with a large toslbox

Connected to C

Powershell Prompt

004

Run a Powershell terminal with your

urrent envirenment from Navigator
activated

| Launch |

ORACLE

Cloud Infrastructure
Oracle Data Science Service
©Cl Dats Science offers a machine learning
platform to build, train, manage, and
deploy your machine learning medels on

the cloud with your favarite open-source
tools

| Launch |

PC o

PyCharm Professional

AFull-Fledged IDE by JetBrains for both
Scientific and Web Python development
Supports HTML, JS, and SQL.




Jupyter Notelbook

 Go back to Anaconda
Navigator

* If Jupyter Notebook is not

|”

installed, click “Instal

* Click “Launch

O Anaconda Navigator

All spplications “| on | base(roon)

-]
@ Environments

DataSpell Anaconda Notebooks

Cloud-hested notebook service from
Anaconda. Launch a preconfigured
environment with hundreds of packages
and store project files with persistent
cloud storage

N Leamning
Dataspell is an IDE For exploratory data
analysis and prototyping machine learning
models. It combines the interactivity of
Jupyter notebooks with the intelligent
Python and R coding assistance of PyCharm
in one user-Friendly environment.

| insealt | Launch |

=

Spyder
543
Scientific P'¢thon Development
EnviRenment. Powerful Pythen IDE with
advanced editing, interactive testing,
debugging and introspection Features

Qt Console
542
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calltips, and more.

| Launch | | Launch |

consele_shortcut_miniconda
(XK

anacenda-toolbox
040

Anaconda Toolbox
Superchorged
local notebook
Click the Toolbox
tile to Install.

Documentation

RStudio
11456
Aset of integrated tools designed to help
you be more productive with R Includes R
essentials and notebooks.

Anaconda Blog

~| " channets

. °

—_—
Jupyter
.

CMD.exe Prompt JupyterLab Notebook
.11 363 654
Run 2 cmd.exe terminal with your current | An extensible environment For interact Web-based, interactive computing
notebaok enviranment. Edit and run

environment from Navigater activated and reproducible computing, based on the
Jupyter Notebook and Architecture. human-readable docs while describing the
data analysis.

| Launch | | Launch |

VS Code Datalore 1BM Watson Studio Cloud
1822
Streamlined code editor with support for
development operations like debugging,
task running and version contrel.

IBM Watson Studio Cloud provides you the
toals to analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visual modeling

Kick-start your data science projects in
seconds in a pre-configured envirenment.
Enjoy coding assistance for Python, SQL,
and R in Jupyter notebooks and benefit
From no-code automations. Use Datalore
online For Free

Launch | | Launch |

| Launch |

Gluewiz Orange 3 rowershell_shortcut_minicond:
124 3340 001
Multidimensional dats visuslization across | Component based dats mining framework
files. Explere relationships within and Data visualization and data analysis for
among related datasets. nevice and expert. Interactive werkflows
with a large toolbox

Connected to C

Powershell Prompt

004

Run a Powershell terminal with your

urrent envirenment from Navigator
activated

| Launch |

ORACLE

Cloud Infrastructure
Oracle Data Science Service
©Cl Dats Science offers a machine learning
platform to build, train, manage, and
deploy your machine learning medels on

the cloud with your favarite open-source
tools

| Launch |

PC o

PyCharm Professional

AFull-Fledged IDE by JetBrains for both
Scientific and Web Python development
Supports HTML, JS, and SQL.




* A browser window opens

: JU Pyter Quit Logout

Files Running Clusters

Select items to perform actions on them. Upload

o0 |~ | Name « Last Modified File size
[0 00_PRish 2 months ago
[ 01_Networks a year ago
[0 020_CHP-LTH a year ago

[0 02_CHP-PRA_Project a year ago




Jupyter Notelbook

* A browser window opens

: JUp}r’tE‘r Cuit Logout

Files Running Clusters

o V4
¢ P ress N eW a n d C h Oose Select items to perform actions on them. Upload =
o ’) MNotebook:
Pyt h O n 3 - Python 3 (ipykernel)

~ | Mame ¥

(O 00_PRisi Other

[0 01_Networks Text File
Folder

[ 020_CHP-LTH Terminal

[0 02_CHP-PRA_Project ayear ago




Jupyter Notelbook

* A browser window opens

- Jupyter Ur‘ltltled (unsaved changes) # Lognut

File Edit View Insert Cell Kernel Widgets Help Trusted | o |Python 3 (ipykernel) O

* Press “New” and choose vl l@ml[alv|»rn B C» |l =
“Python 3”

* A new script opens




ChatGPT

* A simple way to start your machine learning code as a beginner:
e Ask ChatGPT

e Caution: Do not input any data or information related to your project to prevent
breech

(& ChatGPT

“datasheet” is a CSV file that has data where each row corresponds to
one sample and each column is one feature. Last column is a "0" or
“1" label.

Write a python code that takes "datasheet” and applies support vector

machine, then decision tree, the artificial neural network to predict the
label of data.




ChatGPT

* ChatGPT will give you
a script with all
python packages
necessary




ChatGPT

e ChatGPT will give you
a script with all
python packages

n e Ce Ssa ry - JU pyte’r Unt|t|ed {unsaved changes) # Logou

File Edit View Insert Cell Kernel Widgets Help Trusted = 4 |Python 3 (ipykernel) O

B o+ = BB 4 v pRun B C W Code v | =

* You can put all the

code in one Jupyter < th >

Notebook cell




ChatGPT

* Or you want to
be fancier and
split the code
into cells. All you
have to do is ask

write it suitable for jupyter notebook

* ChatGPT gives
the code split to
be entered in
multiple cells




*




Takeaways

Al/ML/GenAl help with

 Efficiency: Automates repetitive tasks, saving time and reducing human
error

» Scalability: Processes vast amounts of data at scale, improving decision-
making

» Personalization: Enhances customer experience by tailoring products
and services

* Innovation: Enables discovery of new insights and novel solutions in
various industries

9/17/24 mona.matar@nasa.gov Practical Uses of Al in your Lab
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* Organize and clean your data

e Streamline analysis workflow with code
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* Establish robust validation methods
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You Can Start in Your Lal

* Organize and clean your data

e Streamline analysis workflow with code

* Harness ML models for insightful predictions
* Establish robust validation methods

* Engage with Al specialists

* Prioritize data quality and integrity

mona.matar@nasa.gov



»

Additional Resources

3
;4
| 5

Tutorials for Beginners

* Al for Beginners
https://microsoft.github.io/Al-For-Beginners/

* Artificial Intelligence Tutorial for Beginners
https://www.guru99.com/ai-tutorial.html

* Top Artificial Intelligence Courses for Beginners — Coursera

https://www.coursera.org/courses?query=artificial%20intelligence&productDifficul
tyLevel=Beginner

* How to Learn Artificial Intelligence: A Beginner’s Guide - Coursera
https://www.coursera.org/articles/how-to-learn-artificial-intelligence

e 10 Best Free Al & Machine Learning Courses For Beginners
https://www.scriptbyai.com/best-free-beginner-courses/
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Thank You
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