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Introduction to Al concepts

https://aka.ms/mslearn-ai-concepts
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What is Artificial Intelligence?

Software that imitates human

capabilities

« Predicting outcomes and recognizing
patterns based on historic data.

« Recognizing abnormal events, making
decisions, and taking appropriate action.

 Interpreting visual input.

- Understanding language and engaging
In conversations.

 Extracting information from sources to
gain knowledge.

© Copyright Microsoft Corporation. All rights reserved.



What is Artificial Intelligence?
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Principles of responsible Al

Challenge or Risk Example

A loan-approval model discriminates by
Fairness Bias can affect results. gender due to bias in the data with which it
was trained.

An autonomous vehicle experiences a
system failure and causes a collision.

A medical diagnostic agent is trained using
Privacy & security Private data could be exposed. sensitive patient data, which is stored
insecurely.

O Reliability & safety  Errors may cause harm.

A predictive app provides no audio output
for visually impaired users.

)o

o : :
o5 Inclusiveness Solutions may not work for everyone.

An Al-based financial tool makes investment

Transparency Users must trust a complex system. | 0 e dations — what are they based on?

An innocent person is convicted of a crime
w Accountability Who's liable for Al-driven decisions? | based on evidence from facial recognition —
who's responsible?
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Get started with Azure Al services
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Microsoft Azure basics

Microsoft’'s Azure cloud
platform provides scalable
and reliable:

« Data storage

« Compute

Microsoft Azure

« Services Subscription

("4] Resource Group

-

Resources
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Common Workloads or “Areas" of Al

L)

Generative
Al

O
(&N

Agents and
automation

Natural
Language

)

Computer
Vision

a

Information
Extraction

{é}f(x) . Machine Learning

© Copyright Microsoft Corporation. All rights reserved.




Al services in Azure

Azure Akl Foundry

Azure Al
Foundry
Models

Azure OpenAl
in Al Foundry
Models

»

Generative Al

Azure Al
‘ Foundry
Agents

Agents & Automation

Azure Al
Language

Azure Al
Translator

Azure Al
Speech

Natural Language

‘ Azure Al
Vision

Azure Al
Face API

Computer Vision

Azure Al
Document
" Intelligence

% Azure Al
~
D Content
: Understanding

Azure Al
Search

Information Extraction

A Azure Machine Learning
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=" Microsoft

Introduction to Al in Azure:
Machine Learning
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Machine learning in context

Generative Agents and Natural Computer Information
Al automation Language Vision Extraction

@f(x) _y Machine Learning
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Agenda

« Introduction to machine learning concepts

« Get started with machine learning in Azure
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Introduction to machine
learning concepts

https://aka.ms/mslearn-ml-concepts
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What is machine learning?

Predictive models that encapsulate relationships between:
« Features (known characteristics of something)
« Label (the thing we want to predict)

Example: Predicting ice cream sales for a given day Generalized function
& ( Z @ Features Label
SV ( ) /
& |~ X) =y
Features Label

Day of week *  Number of ice

Month creams sold

Temperature
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Types of machine learning
Machine Learning

A
[ |
Supervised machine learning Unsupervised machine learning
Training data includes known labels Training data is unlabeled
A |
[ | |
Regression Classification Clustering
Label is a numeric value Label is a categorization (or class) Similar items are grouped together
A
F} [ \ %
: = Binary classification Multiclass classification
Label is or is not a class Label is one of multiple classes
Predict the number of ice iiigp ©© &
creams sold based on } O / ﬁ ﬁ Separate plants into groups
day, season, and weather ) based on common
Predict whether a patient is at-risk  Predict the species of a penguin ~ characteristics
for diabetes based on clinical data based on its measurements
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Model training and evaluation

Multiple training iterations with different algorithms and parameters

1. Training data 2. Algorithm 3. Model
(past observations) (Generalizes the relationship (encapsulates the function)
[X1,X2,X3], ¥ between x and y as a function)
[X1,X2,X3], ¥
[X1,X2,%3], y 8 v
[X1,X2,X3], y f(X)=9 Eg
[X1,X2,X3], ¥ ¥
————————— 5. Evaluate model
[X1.%2,%3], y (compare predicted
[X1,X2,X3], ¥ labels to actual labels)
[X1,X2,X3], ¥ 4. Predictions
Validation data (from held-back validation data)

(with known labels*)

© Copyright Microsoft Corporation. All rights reserved. . . .
*For supervised models — unsupervised models are evaluated based on feature separation



Model algorithms and evaluation metrics

Regression

AX)=Y

Example, Linear Regression

Evaluation metrics:

Mean absolute error (MAE)
Mean squared error (MSE)

Root mean squared error (RMSE)
Coefficient of determination (R?)

© Copyright Microsoft Corporation. All rights reserved.

Example, Logistic Regression
Evaluation metrics (per class and overall):

Clustering

Classification

/07}
1/
x2 % 0'4\/ X
o © ¢
X X1

Example, K-Means

Evaluation metrics:

Accuracy * Cluster centroid distance
Recall * Mean distance to centroid
Precision within cluster

F1 Score » Sillhouette score



Deep learning

Human neural network

 Neurons fire in response to
electrochemical stimuli

. « When fired, the signal is

0 passed to connected
@ neurons

X1
X1 373
X,: 16.8 X2
X3: 192 -
fih\ X4. 30.0 X3
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Artificial neural network

« Each neuron is a function that operates
on an input value (x) and a weight (w)

« The function is wrapped in an activation

function that determines whether to
Fxw) pass the output on to the next layer

0
() - * The difference
Y1 between predicted

P(y=0 | x): 0.2 ) probabilities and
y _ P(y=1]x):0.7 1 actual label (0 or 1)
2 P(y=2 | x): 0.1 is the loss.

* During training,

Y3 A 2 weights are
L) / \ ﬁ iteratively adjusted

to minimize the
Predicted probabilities for each class ~ 10ss



Explore machine learning scenarios

In this exercise, you'll explore applications that predict
unknown values.

Start the exercise at;
https://go.microsoft.com/fwlink/?linkid=2334118

© Copyright Microsoft Corporation. All rights reserved.

‘2 Home Rentals

Predict rental prices in Dataville

Calculate Rental Price

Postal Code:

23456

Property Size: 1500 sq ft

CALCULATE RENT

Predicted Monthly Rent
$2,212

SHOW SAMPLE DATA SHOW MODEL DETAILS


https://go.microsoft.com/fwlink/?linkid=2334118

Get started with machine
learning In Azure

https://aka.ms/mslearn-azure-ml-intro
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What is Azure Machine Learning?

e Azure Machine Learning IS a Lo Welcome to the Azure Machine Learnin‘g Studio
cloud-based platform for b
machine learning i °

* Azure Machine Learning Studio e e
IS a user interface for accessing worsirn
Azure Machine Learning N
capabilities 5 o @ s e @) T

« Machine learning models = cw e e
trained with Azure Machine e oo
Learning can be published as
services and consumed by

. .
a | I C a t I O n S Follow our blog for details and Find step-by-step tutorials,
p p updates on new features @ concepts, how-to guides, and

more

[E, Workspaces

Recent workspaces

Automated ML experiments.

View all tutorials —>

© Copyright Microsoft Corporation. All rights reserved.



« A step-by-step wizard that
helps you run machine learning

training jobs

Supports multiple machine
learning types, including
regression, time-series
forecasting, classification,
computer vision, and natural
language processing tasks
Connect to your data, define
the training job and target
metrics, and deploy the best
resulting model

© Copyright Microsoft Corporation. All rights reserved.

| /% Automated ML

What is Automated Machine

ure Al | Machine Learning Studio

@ Home

[ Model catalog
Authoring

[E] Notebooks

& Designer

>_ Prompt flow
Assets

&3 Data

A Jobs

B5 Components
i Pipelines

L. Environmen ts

@ Models

&> Endpoints
Manage

& Compute

@ Monitoring

Learning?

Submit an Automated ML job

@ Training method

@ Basic settings
© Task type & data
2 Task settings

3 Compute

9 Review

How do you want to train your model?

Choose the method of training you would like to use.

ﬁx Train automatically

awn
g <
&3

it an Automated ML job to train a model without writing a single line

)

Q/ Perform hyperparameter tuning

Submit a sweep job that performs hyperparameter tuning using random, grid or

bayesian sampling algorithms.

Back Start configuring job

El

Submit a

Run a custom training scri

command job to train your model using your own code.




Explore Automated Machine Learning in Azure
Machine Learning

M A yellow.vase bfoks5z9 - Azure Al X =+

< C Q@ | O nhtips//mlazure.com/runs/mslearn-automl_ ) Q| )

Azure Al | Machine Learning Studio ® Q0 & a3 ?2 O ‘ Y:::j;lbsmdlo Enterprise ©

= - > amllab > Jobs > bike-rentals > mslearn-automl > yellow_vase_bfok55z9
. . . . & Allworkspaces 4 (VB
In thIS exerCISe, yOuI” use the Automated MaChlne Learn|ng o P: yellow_vase_bf0k55z9 ¢ ¥ @ Completed
Capa bil Ity of Azure Machine Learni ng to train a model. (i Modelctalog ST R I e mammmmpmm | T oemee
Authoring () Refresh | it Create custom chart L Viewas... - Current view: Local - Edit view
[Z Notebooks A
45 Automated ML >m> B E N E
P % mean_absolute oot_mean_squared,
. 3
Start the exercise at: - prompt fow : 181.0539 274.3059
. . . . Assets
https://go.microsoft.com/fwlink/?linkid=2250144 E— ;o
Predicted vs. True —— Average Predicted Value
I & Jobs N xes ideal
BS Components . et
%% Pipelines E . _rr__.««'/"“f
£, Environments . w
© Models igg g%
&> Endpoints

Manage

& Compute
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https://go.microsoft.com/fwlink/?linkid=2250144

=" Microsoft

Introduction to Al in Azure:
Generative Al
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Generative Al and agents in context

\
[
Generative Agents and Natural Computer Information
Al automation Language Vision Extraction

Machine Learning
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Agenda

« Introduction to generative Al concepts

« Get started with generative Al in Azure

© Copyright Microsoft Corporation. All rights reserved.



Introduction to generative Al
concepts

https://aka.ms/mslearn-intro-gen-ai




Prompt

Completion

What is Generative Al?

™ Natural language
--------------- generation

-

Write a cover letter for a
job application

Dear <recipient>,
Please find enclosed my
application for the role of

i Language model

pu
|£ C

“l|  Image generation

.

Create a logo for a florist
business

o

</> Code generation

Write Python code to add
two numbers

L

def add(nl, n2):
result = nl + n2;
return result;




Language models

A (very) high-level overview

Training _
text
Training
Input
When my dog was... = (prompt) -
Output

-+ @ PUPPY *=(completion)T

Inferencing

<

Encoder

Generate
natural
language
sequences

Transformer Model

Encode text

tokens as vectors ™ | dog [10,3,2]
. q
(embeddings) d | cat [10,3,1]
puppy [5,2,1]

«” | skateboard |[-3, 3, 2]

Embedding vectors
encapsulate semantic P ‘o
- I

attributes in multiple ’
Decoder dimensions \/‘d

(related words have
similar orientation)




Language models — tokenization

Step one: tokenization

The first step in training a transformer model is to decompose the training text into tokens.

Example sentence: | heard a dog bark loudly at a cat.

=1

"heard"=2

"dog"=4

"bark"=5

"loudly"=6

Ilatll :7

IlcatII=8

The sentence is now represented with the tokens: [T23456 7 3 §8].
Note "a" is tokenized as 3 only once.

Similarly, the sentence "I heard a cat" could be represented with the tokens [7 2 3 8].




Language models — embeddings

Step two: embeddings
The semantic relationship between tokens is encoded in vectors, known as embeddings.

Token | Word Embedding

P \H» ‘ﬂ" 4 dog [10,3,2]

(J (6 8 cat [10,3,1]
9 puppy [5,2,1]

/ 10 skateboard | [-3, 3, 2]




Language models — attention

Step three: attention

Capture the strength of relationships between
tokens using the attention technique.

Example:

Goal: predict token after “dog.”

Represent “l heard a dog” as vectors.
Assign “heard” and “dog” more weight.
Several possible tokens can come after dog.
The most probable token is added to the
sequence, in this case “bark.”




Language models
Large and small language models

Large language models (LLMs) Small language models (SLMs)

Trained with large volumes of general text data Trained with focused text data

Many billions of parameters Fewer parameters

Comprehensive language generation capabilities in Focused language generation capabilities in specialized
multiple contexts contexts

Large size can impact performance and portability Fast and portable

Time-consuming (and expensive) to fine-tune with your Faster (and less expensive) to fine-tune with your own

own training data training data
Examples include: Examples include:
Azure OpenAl in Azure Al Foundry GPT 5 Microsoft Phi 4
Mistral 7B Microsoft Orca 2

Meta Llama 3 Hugging Face GPT Neo



Considerations for prompts

Example: System Message:
Summarize the key You are a helpful assistant...
. : . + A

COﬂS:Ide1I‘atI0nS' for a}dop.tlng ' Conversation historys’
Copilot! described in this l. e T ' B C
document? for a corporate Assistant: Hi. How can | help?... Language
executive®. Format the summary + Model
as no more than six bullet Gen Al app Current prompt:

User: Summarize the key ...

. . . 4
points with a professional tone®. (May be further optimized by Copilo)

Start with a specific goal for what you want the output to be

Provide a source to ground the response in a specific scope of information
Add context to maximize response appropriateness and relevance

Set clear expectations for the response

Iterate based on previous prompts and responses to refine the result

AW =



What are agents?

Agents are generative Al

applications that can respond to 4
user input or assess ~

situations autonomously and take Agent
appropriate actions. Input =
4 Instructions

Agents have three core &
components: mestages oo memages
* Model (LLM): Powers

reasoning and language

understanding Tool calls
* Instructions: Define the agent'’s q £ 6

goals, behavior, and constraints Retriol  Actions  Memory

» Tools: Let the agent retrieve
knowledge or take action

Output

-

Agent
messages

ki

Structured
output



Explore generative Al agent scenarios

In this exercise, you'll explore generative Al apps and agents.

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2334224

© Copyright Microsoft Corporation. All rights reserved.

Expense Chat Assistant

a claim on your behalf?

Please enter the details and amounts to be claimed.

Thanks. I've sent an email to expenses@contoso.com on your behalf.

To: expenses@contoso.com
Subject: Expense claim

dinner: $40

You'll receive a confirmation email within 24 hours. You may be asked
to provide more information and/or receipts.

Ty a sample:
How much can | spend on a meal? What's the maximum | can claim for a hotel?

How do | submit an expense claim?


https://go.microsoft.com/fwlink/?linkid=2334224

Get started with generative Al
In Azure

https://aka.ms/mslearn-get-started-gen-ai




What is Azure Al Foundry?

A cloud-based platform
for Al development

« Provides a collaborative
pro-code environment
with enterprise-grade
security for Al innovation

« Use to explore, build, test,
and deploy Al solutions
that are reliable, scalable,
and secure

# Azure Al Foundry

Explore models and capabilities

& Evaluate  &o Trace

Create smarter agents with Azure
AI Foundry Model deployment ©®

GPT-40 mini

System message ©

Design, customize, and manage powerful, adaptable Al
agents that automate tasks, integrate seamlessly with your
apps, and enhance user experiences.

You are a helpful chatbot.

p
Create an agent v Knowledge + Ada

Knowledge giv

~
Q_ Search for a model

Latest models

ﬂ grok-3 xi grok-3-mini

Chat completion Chat completion

03 @ o4-mini o

Chat completion Chat completion

Explore more capabilities

& 9

Get me the weather in the 3 biggest markets and

£ Research-agent Al-generated content may be incorrect
Here is the weather for today in the three biggest markets:

1. New York: Sunny with a high of 40°F and a low of 27°.
2. Los Angeles: Mostly cloudy with a high
3. Chicago: Sunny with a high of 31°F and

( 585 Groundedness 0.4 Fluency 0.4 Vi

Describe what you'd like to do or use / to reference files, people, and more

& Go to full model catalog

model-router db

Chat completion

BE  MAI-DS-R1 il

Chat completion

Q

d @ 0



Azure Al Foundry projects

Azure Al Foundry resource

0 Azure Al Foundry Models

‘ Azure Al Foundry Agents

D I
td ' Azure Al services
m ’*‘

28

——




Azure Al Foundry Models

« Find the model that best
suits your needs in the
Azure Al Foundry model
catalog:

« OpenAl models (e.g. GPT 5)
« Microsoft models (e.g. Phi 4)
« Popular third-party models

« Deploy the model(s) you

want to use in your apps

« Test model deployments in
the Chat playground

r

(im] B Chatplayground - Azure Al Foun: X =

< O @ | O https//aiazure.com/resource/playground ) & | =
# Azure Al Foundry ai-project ¢ Playgrounds Chat playground @ Docs Allresources <J &3 © a'(-e:r;:fs;t-;;;
@
® & Chat playground ~
R
o LRVTR S B3 Deploy v =l Import v |- Export ~ 38 Promptsamples & Filters feedback
Gl
19 Chat history g &
Setup [® Hide Response format ~ Text
& Deployment * -+ Create new deployment What is a large language model?
93 gpt-4o (version:2024-11-20) v
P Azurenl Foundry | gpt-40-2024-11-20  Al-generated content may be incorrect
a
Give the model instructions and context (O A large language model (LLM) is a type of artificial intelligence (Al) system designed to
B . . understand, generate, and interpret human language. These models are built using machine
You are an Al assistant that helps people find . . . - o .
. - learning algorithms and are trained on massive datasets containing text from books, articles,
information. g = i ;
websites, and other sources. Their primary goal is to process and produce text in a way that
§o resembles human writing and conversation.
=
Lo p Key Characteristics of Large Language Models:
< s s : :
» Generate system prompt 1. Scale: LLMs have billions (or even trillions) of parameters, which are the adjustable
HI components of the model that allow it to learn patterns and relationships in data. The
@ + Add section v large size of these models enables them to capture complex nuances of language.
2. Training: LLMs are trained using vast amounts of text data, often requiring significant
> computational resources. They learn statistical patterns in the text, enabling them to
o I They | tistical p h bling them t
@ > Add your data predict the next word in a ser.\tence or generate responses to prompts.
3. Tasks: LLMs can perform a wide range of tasks, such as:
o Text generation
> Parameters © Summarization
) o Tranclatinn
—~
8
O
@ 461/128000 tokens to be sent [\]J @




zure Al Foundry Agents

« Create agents in Azure
Al Foundry portal,
specifying:

« Agent name

« Model deployment
« Knowledge tools

« Action tools

- Connected agents

« Test agents in the Agents
playground

(im] B Agents playground - Azure AlFor X =

< G @ O httpsy//aiazure.com/resource/agents

# Azure Al Foundry

]

B

® ®

Q@ o

a

(™ 15¢

ai-project ¢

® Newthread §° Thread logs 8- @v 224t

< Agents playground ~

+ Newagent  </> Viewcode [i] Delete Create trigger (3 PREVIEW

What is an Al Agent?

An Al agent is a software program or system that uses artificial intelligence techniques to
perceive its environment, process information, make decisions, and perform actions to achieve
specific goals. It operates autonomously, meaning it can act on its own without constant human
intervention.

Al agents typically consist of four key components:

1. Perception: Collect data from the environment using sensors or inputs.

2. Processing: Analyze the data using reasoning or decision-making algorithms.

3. Action: Perform actions based on the processed information.

4. Learning: Adapt and improve over time through machine learning or similar methods.

Examples of Al agents include chatbots, recommendation systems, virtual assistant apps like
Siri or Alexa, and autonomous systems such as self-driving cars.

224t Al aualitv § View Run Infa

Type user query here. (Shift + Enter for new line)

Playgrounds Agents playground @ Docs

thread_jCp2ciHos4i3VmbCds3a92GG

R

All resources

Messages in the Agents playground are visible to anyone with access to this resource and 2
v
using the APL.

Voice

" mode

) B ¢=

(eastus2, SO)

AyEnLnaine

MyAgent

Q €§3 @ ai-project-res v .

Deployment * - Create new deployment -

‘ gpt-4o (version:2024-11-20)

Instructions

Answer questions politely and concisely

> Agent Description

Vv Knowledge (0) + Add

Knowledge gives the agent
access to data sources for

4 grounding responses. Learn
more (3
v Actions (0) —+ Add

- Actions give the agent the
‘—. ability to perform tasks. Learn
more (3

v Connected agents (0) + Add




Explore generative Al in Azure Al Foundry Portal

In this exercise, you'll use Azure Al Foundry portal to explore
generative Al models.

Start the exercise at:

https://go.microsoft.com/fwlink/?linkid=2249955

© Copyright Microsoft Corporation. All rights reserved.

# Azure Al Foundry

Q) Overview

&) Model catalog

| 8 Playgrounds

Build and
customize

% Agents

/> Templates
L Fine-tuning

o Content
= Understanding

PREVIE

Observe and
optimize

&o Tracing Preview
o

7 Monitoring

Protectand govern A

8B Evaluation Preview
@ Guardrails +
controls
o Risks +
alerts

PReviEW
8 Governance Preview
Azure OpenAl ~
© Stored completions
B Batch jobs

My assets A~
O Data + indexes

® Models + endpoints

ttps://al.azure.com/resource/pl

laygroun

ai-project ¢/ Playgrounds | Chat playground

& Chat playground -

Setup Hide
Deployment* | Create new deployment
gpt-4o (version:2024-11-20) v

Give the model instructions and context O

You are an Al assistant that helps people find
information

Generate system
% %
prompt

+ Add section ~

> Add your data

> Parameters

+ 5 ai-project-res
Docs  Allresources &1 3 © s

I Export ~ 88 Promptsamples & Filters feedback

Chat history § B | Responseformat Text

I'm planning a trip to Paris in September. Can you help me?

& Azure Al Foundry | gpt-40-2024-11-20  Al-generaied content may be incorrect

Of course! Paris is a fantastic destination, and September is a great time to
visit as the weather is usually mild and the summer crowds have started to
thin out. Here's how | can assist you with your trip planning

1. Weather in September

o Expect pleasant weather, with average daytime temperatures around
15°C to 22°C (59°F to 72°F)

o Evenings can be cooler, so bring a light jacket or sweater.

o Asmall umbrella or raincoat might be handy since there's a chance of
occasional rain

2. Key Attractions

o Iconic Landmarks:
o Eiffel Tower
Louvre Museum
Notre-Dame Cathedral (check restoration updates)
o Arc de Triomphe

v @
@ Help
v q



https://go.microsoft.com/fwlink/?linkid=2249955

=" Microsoft

Introduction to Al in Azure:
Natural Language Processing

© Copyright Microsoft Corporation. All rights reserved.



Natural Language Processing in context

Generative
Al

Agents and
automation

0
)

Natural
Language

Computer
Vision

Information
Extraction

Machine Learning
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Agenda

« Introduction to natural language processing concepts
« Get started with natural language processing in Azure

« Get started with speech in Azure

© Copyright Microsoft Corporation. All rights reserved.



Introduction to natural
language processing concepts

https://aka.ms/mslearn-nlp

© Copyright Microsoft Corporation. All rights reserved.



What is natural language processing?

oaPreprocessing

Raw text

© Copyright Microsoft Corporation. All rights reserved.

EY

Text analysis

Tokenization

{

1: a
2: boat

Conversational Al

Opinion mining

ok,

Machine
translation

ElE

Summarization



Techniques for language modeling and text analysis

Statistical techniques

o Classification: Use algorithms like Naive Bayes
and Logistic Regression to classify text based on
é the presence of specific tokens (words). For

example, implementing an email spam filter

based on terms that often appear in junk mail
but not in “regular” email.

~* Term Frequency / Inverse Document Frequency:
F% A statistical technique that compares the
frequency of a specific term in individual
documents with its frequency across a full
corpus of documents. Used to determine the
core subject of an individual document

lll
x |

© Copyright Microsoft Corporation. All rights reserved.

Semantic modeling techniques

[1,3,5]
[2.3.4]
[1,2,4]

a

[2.34, 2]
[1.24,1]

7

Transformer models: Represent language tokens
as vector-based embeddings that encapsulate
semantic relationships. Related terms have
similar vector directions. Used for tasks like
translation and next-word-completion.

Attention: A technique used in transformer
models to improve next-word prediction based
on token context. Weights are applied to tokens
to reflect their influence on the next word.
Using attention in the transformer architecture
enables the latest advances in generative Al
models



Speech processing

Speech Synthesis Speech Recognition

(Text to speech) (Speech to text)

1. Tokenize text 1. Capture audio signal

2. Map tokens to phonemes 2. Break into phonemes

3. Generate audio signal 3. Map phonemes to text tokens

© Copyright Microsoft Corporation. All rights reserved.



Explore natural language processing scenarios

C Q@ | @ nhttps//microsoftlearning.github.io/mslearn-ai-sims/sims/storyteller/

In this exercise, you'll explore solutions that include natural

. . . StoryBridge - Oral Histories
language processing functionality.

StoryBridge

A storytelling platform for sharing oral histories across cultures. Using Al to complete:
« Speech to text: Transcribe spoken stories.

« Language Detection: Identify the language of the storyteller.

« Translation: Make stories accessible globally.

+ Named Entity Extraction: Highlight cultural references and historical figures.

+ Sentiment Analysis: Capture emotional tone of narratives.

Upload File

» 0:00/0:14

)

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2334225

Selected file story-4.wav

Estaba en la Ciudad de México en 1968, viendo a
Bob Beamon romper el récord mundial de salto

Transcript de longitud. El estadio estall6, se sintié como si
hubiéramos presenciado algo sobrehumano.
Nunca olvidaré ese salto.

Language Spanish

| was in Mexico City in 1968, watching Bob
Beamon break the long jump world record. The

Translation stadium erupted—it felt like we had witnessed
something superhuman. I'll never forget that leap.
Named Entities Mexico City, 1968, Bob Beamon, stadium, leap

Sentiment Mixed

© Copyright Microsoft Corporation. All rights reserved.


https://go.microsoft.com/fwlink/?linkid=2334225

Get started with natural
language processing in Azure

https://aka.ms/mslearn-azure-language

© Copyright Microsoft Corporation. All rights reserved.




Al Language services in Azure

Azure Al Language Azure Al Translator

* Language detection Text translation

» Key phrase extraction Document translation

* Named entity detection Custom translation
» Sentiment analysis and opinion mining .
* Personal information detection

 Summarization

© Copyright Microsoft Corporation. All rights reserved.



Analyzing text

“It was so exciting to watch Noah
Lyles win a gold medal at the 2024
Olympic Games in Paris on Sunday,
August 4, 2024."

- Language: English
- Sentiment: Positive
- Key Phrases:
« 2024 Olympic Games
« gold medal
« Noah Lyles
« Paris
- Entities:
« Person: Noah Lyles
« Event: Olympic Games
« City: Paris
« Date: Sunday, August 4, 2024

© Copyright Microsoft Corporation. All rights reserved.

im) & Language Playground - Azure Al X +

;é C @ O httpsy//ai.azure.com/resource/playground/language/
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s Extract health information Extract key phrases Extract named entities Extract PIl from conversation
Extract and label relevant health Identify the most important points in Identify different entities in text and Identify sensitive entities in text that
<> information from unstructured text. a piece of text. categorize them into pre-defined are associated with an individual.
types.
O
\. J
4
(< .
. . Sample ‘ Text ‘ JSON
&o Configuration P
B
= Select API version a Details
It was so exciting to watch Noah Lyles
2025-05-15-preview Extracted key phrases
B .
win a Eold medal at the 2024 Olympic 2024 Olympic Games
© Select model version August
o) latest ("GA") X . gold medal
7 Games in Paris on Sunday, August 4,
—_— ] E——— ) —2 s Noah Ly[es
i )
Select text language Paris
2024.
English Sunday
2
m
G}
O
@
117 / 5000

w) 8|+

Extract PII f

Identify sensit
are associatec



Translating text

“It was so exciting to watch Noah
Lyles win a gold medal at the 2024
Olympic Games in Paris on Sunday,
August 4, 2024."

“C’etait tellement excitant de voir
Noah Lyles remporter une médaille
d'or aux Jeux olympiques de 2024 a
Paris le dimanche 4 aodt 2024."

© Copyright Microsoft Corporation. All rights reserved.

im] B Translator Playground - Azure Al X

;é C @ O httpsy//aiazure.com/resource/playground/translator

# Azure Al Foundry

)

® &

Q@ o

'y

ai-project ¢

Playgrounds

Translator Playground

< Translator Playground -

Text translation

Translate text from one language to
another using Azure Al Translator,
supporting 130+ languages.

Configure

Translate from

Auto detect

Translate to

French

)
J

Document translation (sync)

Translate documents from source
language to target language from file
types such as .docx, .pptx, Xlsx,...

Original

It was so exciting to

watch Noah Lyles win a
gold medal at the 2024
Olympic Games in Paris

on Sunday, August 4,
2024.

~  Show Advanced settings

17/ NS

1000
Characters

g g || o5
4, ai-project-res v
& Docs Allresources <1 3 O (et D)
Translation

C'était tellement excitant de voir Noah Lyles remporter une médaille d’or aux
Jeux olympiques de 2024 & Paris le dimanche 4 aolt 2024.




Analyze text in Azure Al Foundry portal

< C @ @ https//aiazure.com/resource/playground/language/ ) || oo

: N pry 5 ai-project-res
# Azure Al Foundry ai-project ¢/ Language Playground Docs  Allresources <1 88 © °PORCRCS (]

All ) (Extract Information ) ( Summarize Information ) ( Classify Text ) ( Fine-tune models ) >

fQ
~ { J
DR
| hi . Il | F d | | p {.‘}% 5 .
(§,
N this exercise, you'll use Azure Al Foun ry porta to explore ® ) /
e e . Q
AZu re AI La n u a e Ca a bl | Itl eS Extract health information Extract key phrases Extract named entities Extract Pll from conversation Extract Pl f
* act and label relevant health Identify the most important points in Identify different entities in text and Identify sensitive entities in text that Identify sensit
O information from unstructured text. a piece of text. categorize them into pre-defined are associated with an individual. are associatec
types.
s
pas
B
S h M . Sample Text JSON Va
tart the exercise at: s
. . . . K Tired hotel with poor service [ Extracted key phrases
. —_
https://go.microsoft.com/fwlink/?linkid=2250314
N et The Royal Hotel, London, United Kingdom British Museum
o changing
© flight home
5/6/2018
o internet
Iy This is an old hotel (has been around since 1950's) and the room furnishings are London
office rooms
. . . . X . old hotel
average - becoming a bit old now and require changing. The internet didn't work and
2 E— poor service
&) room furnishings
8 ; y ’ :
had to come to one of their office rooms to check in for my flight home. The The Royal Hotel
Tired hotel
(] website says it's close to the British Museum, but it's too far to walk. v |l United Kingdom
397/ 5000 website
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https://go.microsoft.com/fwlink/?linkid=2250314

Get started with speech in
Azure

https://aka.ms/mslearn-azure-speech

© Copyright Microsoft Corporation. All rights reserved.




Azure Al Speech capabilities

Speech to text transcription (real-time and batch)
Text to speech synthesis

Speech translation

Custom speech models

Built-in and custom voices

Audio content creation

Video translation

Voice Live: real-time voice agents

Built-in and custom avatars

© Copyright Microsoft Corporation. All rights reserved.




Speech in Azure Al Foundry Portal

« Use the Speech playground to:

Transcribe recorded or live speech
Synthesize speech with built-in voices
Create custom voices

Create custom speech models

Add live voice capabilities to an agent
Translate audio and video

Create avatar-presented videos

Create custom avatars

© Copyright Microsoft Corporation. All rights reserved.

[ & SpeechPlayground - Azure AlFor X = (m] X
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® . . .
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¥
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t
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2 @) Pleasant (o3 Chat  +3
=
8
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Explore Speech in Azure Al Foundry

In this exercise, you'll use Azure Al Foundry portal’s speech
playground to see speech capabilities in action.

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2250148

© Copyright Microsoft Corporation. All rights reserved.
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https://go.microsoft.com/fwlink/?linkid=2250148

=" Microsoft

Introduction to Al in Azure:
Computer Vision
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Our focus

)

Generative Agents and Natural Computer
Al automation Language Vision

Information
Extraction

{E’:}f(x) . Machine Learning
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Agenda

 Introduction to computer vision concepts

« Get started with computer vision in Azure

© Copyright Microsoft Corporation. All rights reserved.



Introduction to computer vision
concepts

https://aka.ms/mslearn-vision

© Copyright Microsoft Corporation. All rights reserved.



Images and image processing

An image is an array of pixel values
Single-channel (monochrome) or multi-channel (color)

© Copyright Microsoft Corporation. All rights reserved.

Filters are applied based on a kernel
Creating structure and extracting features




B~ W

. The output layer produces a probability

Convolutional Neural Networks

connected neural network

o

. Labeled mages are used to train the

model o

. Filter layers extract feature maps from :
each image @ y
. The feature maps are flattened : : (1).
. The feature values are fed into a fully : ® G

1@

O

>4

value for each possible class label

During training, the filter kernels start with random weights. These weights are iteratively adjusted
to improve the accuracy of the predictions based on the known labels.
The trained model uses learned weights to extract features from new images and predict their class.

© Copyright Microsoft Corporation. All rights reserved.



Multi-modal models

=

*Orange
*Fruit
*Healthy

Computer Vision tasks

)
oy

Object

Detection Captioning Tagging

Classification

Adaptive models {

Foundation model Language Encoder Image Encoder

A newer approach to modeling involves combining language and vision models that encode image
and text data

« The model encapsulates semantic relationships between features extracted from the images and
text extracted from related captions.

A multi-modal model can be used as a foundation model for more specialized adaptive models.

© Copyright Microsoft Corporation. All rights reserved.



Explore computer vision scenarios

Photo Tagger

C @ O httpsy//microsoftlearning.github.io/mslearn-ai-sims/sims/photo_tagger/ ) 2

In this exercise, you'll explore computer vision capabilities

in an application.
Photo Tagger

Upload an image to generate a caption

Upload Image

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2334316

An elephant with tusks in a field

P T animal  outdoor elephant  tusk safar

Al-generated information can contain mistakes

© Copyright Microsoft Corporation. All rights reserved.


https://go.microsoft.com/fwlink/?linkid=2334316

Get started with computer
vision in Azure

https://aka.ms/mslearn-azure-vision

© Copyright Microsoft Corporation. All rights reserved.



Computer vision services in Azure

® v

Vision Face

* Image Analysis: * Face detection

» Image tagging, captions, model customization, » Face recognition
and more.

» Optical Character Recognition (OCR)
* Video analysis

© Copyright Microsoft Corporation. All rights reserved.



Image analysis 4.0 with the Al Vision Service

Capabilities include:

Model customization
Read text from images
Detect people in images
Generate image captions
Detect objects

Tag visual features

Smart crop

© Copyright Microsoft Corporation. All rights reserved.

Caption: A group of people walking on a sidewalk
Tags: Building, jeans, street, outdoor, jacket, city, person




Detecting faces with the Face Service

Everyone can use the Face service to
detect:
- Blur

- Exposure
- Glasses

- Head pose
- Noise

- Occlusion

Only Managed Microsoft customers can
access facial recognition capabilities:

- Similarity matching
- Identity verification

© Copyright Microsoft Corporation. All rights reserved.
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Reading text with Optical Character Recognition (OCR)

- Detect the location and characters
of printed and handwritten text

Options for quick text extraction
from images, or asynchronous
analysis of larger scanned
documents

Shopping List
Non-fat milk
Bread

Eggs

© Copyright Microsoft Corporation. All rights reserved.



Analyze images in Azure Al Foundry portal

In this exercise, you'll use Azure Al Foundry portal to explore
Azure Al Vision capabilities.

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2250145

© Copyright Microsoft Corporation. All rights reserved.

B Add captions to images - Azure / X = -

(]

< C @ | O nhttps//aiazure.com/explore/aiservices/vision/ &) Q| ',5
- " , Project
P AzureAlFoundry i/ AlSenvices Vision + Documen t / Add captions to images (% Docs Allresources 0 < &3 @ airjpmjed v @ o

® < Add captions to images -

a
& {5
[} Drag and drop video file here,

or

(R4 Browse for a file,
or
Take a photo

&7 ]

store-camera-4.jpg



https://go.microsoft.com/fwlink/?linkid=2250145

=" Microsoft

Introduction to Al in Azure;
Information Extraction
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Our focus

e

Generative Agents and Natural Computer Information
Al automation Language Vision Extraction

@f(x) - Machine Learning
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Agenda

 Introduction to Al-powered information extraction concepts

- Get started with Al-powered information extraction in Azure

© Copyright Microsoft Corporation. All rights reserved.



Introduction to Al-powered
iInformation extraction concepts

https://aka.ms/mslearn-ai-info
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Information extraction processes

- (e

¢_>

&

7] (=
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Step
Source Identification

Extraction

Transformation &
Structuring

Storage & Integration

Description

Determine where the information
resides and if it needs to be
digitized.

Leverages many techniques

based on machine learning to
understand and extract data from

digitized content.

Extracted data is transformed
into structured formats like JSON
or tables.

The processed data is then stored

in databases, data lakes, or
analytics platforms for further

use.



Understand the extraction of data from images

Use optical character recognition (OCR) to:

Extract contact information from scanned
business cards or conference badges

Capture information from IDs to complete
electronic forms %
Scan and store recipes or other text /

Photograph a sign or storefront so you can
submit it to a translation service

Digitize handwritten notes

© Copyright Microsoft Corporation. All rights reserved.
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Understand the extraction of data from forms

® |
. . : Adventure Works Cycles B molceto: 128
th fleltd name is the key or type of Oqo' .
ata entry.
« The field description is the T —
definition of what the field name o ML I
represents. L1 738
* The value corresponds with the field
. . ;o Item Price Quantit Item Total
name and is the data specific to the T ~ - T
CO nte nt. [Cycling helmet (Black) 2533 il 22.99
EZ50 2 E500
. . . ] Subtotal
The data in forms is recognized Tx 2053
with bounding boxes. Dhone
Total Due
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Understand multimodal data extraction

Al-powered information extraction techniques can be combined to perform data extraction
on multiple modalities of content, from documents to video and audio.

\

@ 3
Input (" Content Extraction (Field Extraction ) OUTPUT

Documents

= @@ O — @

Audi Structured
g Content Add-on Field Confidence & Insights
Extraction Capabilities Extraction Grounding
Text
A
7
\ J - s\ J Content +
Add-ons
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Explore Al information extraction scenarios

In this exercise, you'll explore applications that extract
information

Start the exercise at:
https://go.microsoft.com/fwlink/?linkid=2334119

© Copyright Microsoft Corporation. All rights reserved.

0 @& Receipt Analyzer

G @ O httpsy/microso

x IS

filearning.github.io/mslearn-ai-sims/sims/receipt_analyzer/

Receipt Analyzer

$

FOURTH COFFEE|

123 Cedar St, Portland
Tel: (503) 555-0192

RCPT #10432

August 15, 2024 | 11:24 A
1 Cappuccino $3.98
1 Donut $2.50
SUBTOTAL $6.48
TAX 0.49
TOTAL $6.97

Thank you for your business!

Upload Receipt

receipt-3.png
Vendor
Fourth Coff

Date

August 15th 2024
Amount

$6.97



https://go.microsoft.com/fwlink/?linkid=2334119

Get started with Al-powered
Information extraction in Azure

https://aka.ms/mslearn-azure-info-extract
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Azure Al options for reading text

Azure Al Vision Image Analysis

|dentify text and its location in
scanned documents

Find and read text in
photographs

Combine with other image
analysis features to implement
a digital asset management
(DAM) solution

© Copyright Microsoft Corporation. All rights reserved.

|_—I
Azure Al Document Intelligence

« Design to support form
processing by extracting fields
and associated values from
documents

* Use prebuilt models for
common document types

» Create custom models for your
specific requirements

Azure Al Content Understanding

* Use multimodal content
extraction capabilities to
analyze documents, forms
audio, video, and images.

» Create custom analyzers to
extract specific content or
fields tailored to business
needs



Azure Al Document Intelligence service

[ oo JRR o Fods | Resit code

Custom models

DocType: receiptretailMeal
T —_—_—_——— T D " i Extract information from forms and documents with custom models. Train a model by labeling as few as 5 example documents. (The {
F‘ are seeing pharmaceutical and other life sciences organizations = 0 ——
»4= || making major investments in Al and related technologies. c t @ items (2 #1 H v
el == ontoso o
ustom form models
While healthcare is still in the early @ MerchantName #1 98.70%
T - stages of its Al journey, we are seeing st
pharmaceutical and other lfe sciences 123 Main Street Custom form models work well when the target documents share a common visual layout. Training only takes a
organizations making major
2 st ey it el Redmond, WA 98052 @ Total #1 few minutes, and more than 100 languages are supported.
- =3 technologies. TOM LAWRY | National
s o e - Director for Al, Health and Life Sciences 2516.28
— e It ML) w-9 Roquest fo Taxpayer R
and provider experienc ; - - MerchantAddress #1 9900% e Identification Number and Certification requester. Do not
e . nd to the IRS.
- - - 123 Main Street Redmond, WA 98052 > Go o wwww irs. goviForm¥s ot instructions and the latestinformation -
Paragraph 3
== o /10720197359 § :
HouseNumber
As pharmaceutical and other life Sales Associate: Paul usei
sciences organizations invint in and 123
deploy advanced technologies, they are
beginning to see benefits in diverse r - Road i
e P[Burface Prod  B1998.00 s
Companies are looking to incorporate B Buface Ped | v
5 $299.97
2 Lobicy automation and continuing smart il k PostalCode
factory investments to reduce costs in s A I v
— drug discovery research and
; All inds of publick) development, and manufacturing and Sub-Total 82,2979
e e supply chain management. Many life City
; can be mined with text
= = =) |kttt sciences organizations are also Tax E218.31 Redmond

G b e sk choosing to stay with more virtual

s o i i o s approaches in the “new normal® - State

Sefira e o she mosts the docter RS & particularly in clinical trials and sales Total [§2.516.28 WA

totally different, digital game now.” and marketing areas.

StreetAddress

123 Main Street

° Paragraph -
[ ) rojects
Enhancing the patient and provider ° 2 0.00% y J
1 Q a & A experience Subtotal #1 99.00%
o of 0 o o - -+ Create a project
of 1 Qe R 229797

- Document analysis « Prebuilt models « Custom models

« Returns structured data representations. « Invoices « Train models with at least five sample

« Regions of interest and relationships. + Receipts data.

- Configure Analyze options for free and - ID » Identify fields of interest to your
chargeable analysis « Recognizes and extracts key-value pairs. organization.
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Azure Al Content Understanding service

B Azure Al Foundry

[«
Overview
&) Model catalog
) Playgrounds
<O Al Services
Build and customize A

(} Agents PREVIEW
</> Templates PREVIEW

O Fine-tuning

Content
b

= PREVIEW
Understanding

P Prompt flow

Assess and improve A
&o Tracing PREvIEW

8B Evaluation

© Safety + security

My assets A
) Models + endpoints

B Data + indexes

B Web apps

-) Management center

ai-project ¢

<& Define schema

Content Understanding video-analyzer

Test analyzer Build analyzer

7T Upload test files

wind-energy.mp4

© Copyright Microsoft Corporation. All rights reserved.

All hubs + projects

™ e

00:00

Transcript

Shot 00:00.000 => 00:09.976

Transcript

WEBVTT

Key Frames

00:09

>

A
O

Q&0

Fields Result

O description

A serene sunset scene featuring
multiple wind turbines on a hill,
silhouetted against a purple sky.
The sun is setting on the horizon,
creating a picturesque and tranquil
atmosphere.

background

The video is set outdoors during
sunset, showcasing a landscape
with wind turbines on a hill.

shotType

WideAngle

O videoCategories (1) @

™



What is knowledge mining?

Organizations have a lot of content:

- Data is locked away in documents, PDFs, hand-written
notes, etc.

» Time consuming and labour intensive to find data.
» Knowledge mining finds insights — at scale.

Azure Al Search is Azure's Al-powered knowledge mining
platform.

« Azure Al Search results contain only your data, and can
include new insights powered by Al

- Offered as Platform as a Service (PaaS) solution, meaning
Microsoft manages the infrastructure and availability

© Copyright Microsoft Corporation. All rights reserved.




& Achievement Code



https://learn.microsoft.com/en-us/users/me/achievements?WT.mc_id=ilt_partner_webpage_wwl&ocid=509890&redeem=5YPX4N
https://learn.microsoft.com/en-us/users/me/achievements?WT.mc_id=ilt_partner_webpage_wwl&ocid=509890&redeem=5YPX4N
https://learn.microsoft.com/en-us/users/me/achievements?WT.mc_id=ilt_partner_webpage_wwl&ocid=509890&redeem=R4L5PZ

as Feedback

Or Click here


https://forms.office.com/r/9rGd8uUdXF

Q&A Session




