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CHAPTER 1

Introduction
With the rapid development in the technology world, AI has become an integral part of 

our lives. Starting from unlocking your smartphones with facial recognition to getting 

personalized product recommendations while shopping on ecommerce websites, the 

impact of AI can be felt everywhere. Nowadays, most of the applications have become AI 

powered in one way or the other. Instead of just being a good feature, it has become one 

of the core functionalities of modern apps to provide better user experience.

Building AI-powered intelligent applications comes with its own fair set of 

challenges. To add the AI capabilities, you require a team of AI researchers and domain 

experts to build AI models which can be leveraged by the application. Training and 

developing such models require a large amount of data and computational power. This 

requires up-front investments in setting up infrastructure and collection and preparation 

of data, which are both capital and time intensive.

A potential solution to overcome these hurdles is to leverage the AI models offered 

as cloud services by different cloud vendors. Azure AI Service is one such cloud service 

offered by Microsoft Azure. It enables organizations and developers to leverage prebuilt 

AI models created by a team of researchers at Microsoft to build intelligent solutions 

without worrying about the overhead of managing the underlying infrastructure.

The focus of this chapter will be to get a brief understanding about the various 

services which are part of the Azure AI Services. In the subsequent chapters, we will learn 

about ways to integrate these services in our applications to build intelligent solutions.

 Structure
In this chapter, we will explore the following aspects of Azure:

• What is artificial intelligence?

• Introduction to Azure AI Services

• A Quick tour of Azure AI Services

https://doi.org/10.1007/979-8-8688-0435-9_1
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 Objectives
After studying this chapter, you should be able to

• Grasp the essentials of Azure AI Services

• Identify applicable scenarios for Azure AI Services

 What Is Artificial Intelligence?
Artificial intelligence is a field of computer science which works toward building 

computational systems which can perform tasks that require human intelligence. The 

term AI was first coined by John McCarthy in 1956 during the Dartmouth summer 

research project. As an outcome of this project, AI came out as a field of study to do 

collaborative research aimed at building computational machines that can simulate 

human intelligence to solve complex problems.

Early progress in the field led to the birth of expert systems which focused on 

leveraging rules and symbols for knowledge and reasoning processing. With dwindling 

research funding and technological limitations, the field saw a period of stagnation 

during the 1970s and 1980s. This period is referred to as the AI winter. With the 

affordability of computational power and the advent of big data, the field has seen 

substantial growth over a period of time.

The field of AI encompasses various subfields like machine learning, natural 

language processing, computer vision, speech analysis, expert systems, reinforcement 

learning, and robotics. Often, these subfields overlap, and advancement in one greatly 

contributes to the progress of the other.

Today, AI has transformed from a futuristic concept to being an integral part of our 

day-to-day lives. It helps in performing various tasks ranging from predicting the  

weather forecast for a location to analyzing videos and generating insights. Some 

popular use cases of AI that are part of our daily lives are as follows:

 1. Voice assistants are a common use case of AI. For example, using 

Siri on your iPhone to set a timer involves simply saying, “Hey 

Siri, set a timer for ten minutes.” Siri understands your voice 

instructions and sets the timer accordingly.

Chapter 1  IntroduCtIon
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 2. Product recommendations in ecommerce are a prominent use 

case of AI. For example, after purchasing a book on Amazon, the 

platform suggests other books that you may like based on your 

purchase history and buying patterns of similar users.

 3. Content moderation in social networking sites is a key use case 

of AI. Social media platforms like Facebook and Instagram utilize 

AI to identify and remove inappropriate content which in turn 

enhances user safety.

In this book, we will explore ways to add AI to our application by leveraging the 

power of Azure AI Services.

 Introduction to Azure AI Services
The demand for building AI-powered solutions is at an all-time high. But creating AI 

models from scratch comes with its own set of challenges. Developing and optimizing 

AI models from scratch require deep technical and domain expertise in the field and 

a considerable amount of time and resources. This is a capital- and time-intensive 

process. For many developers, it was a big obstacle as learning and gaining AI had a 

steep learning curve which restricted their ability to integrate AI into their application. 

To address this issue, we can use services offered by third-party cloud vendors that 

enable developers to use their prebuilt AI models via REST API calls or through client 

libraries instead of building one from scratch. Azure AI Service is one such offering 

of Microsoft Azure which enables developers and organizations to add AI to their 

applications with ease.

Utilizing Azure AI Services enables the development of solutions characterized by 

reliability, strong security measures, high availability, and fault tolerance, enriched with 

intelligent functionalities spanning areas such as vision, speech, language understanding, 

and search. It comes with an easy-to-use UI interface, with readily accessible solutions 

combined with responsible AI principles, empowering organizations to overcome the 

challenges of integrating AI in their applications. Organizations, regardless of size, can 

utilize them to create intelligent, responsible, and market-ready applications, delivering 

not only business value but also addressing real-world challenges.
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 A Quick Tour of Azure AI Services
In this section, we are going to explore the suite of services available through Azure AI 

Services.

 Azure AI Search
Azure AI Search, formerly known as Azure Cognitive Search, is a fully managed 

enterprise-grade, search-as-a-service offering by Microsoft Azure. With Azure AI Search, 

organizations and developers are empowered to build information retrieval systems 

which can find relevant data for queries from their data sources without going through 

the hassles of building a search engine of their own. Apart from supporting full text 

search, it is also able to find semantically similar information by performing vector 

search throughout the vector representations of your data.

Azure AI Search has various applications across industries like ecommerce and 

healthcare, to name a few. We leverage its power to build solutions for enterprise search, 

knowledge mining, or geospatial search. By integrating Azure AI Search, we reduce the 

time to market of our solutions and provide a rich search experience for our end users.

 Azure OpenAI
Azure OpenAI is a managed service offered by Microsoft Azure which enables 

enterprises and developers to use the AI models offered by OpenAI. With Azure 

OpenAI, we can integrate various pretrained models like GPT 4, GPT 3.5, Embedding, 

and DALL-E in our applications with minimal effort. With GPT 4 and GPT 3.5 series of 

models, you can create a conversational experience like ChatGPT in your applications. 

Developers can also fine-tune the foundational models to train with their own data 

to retrieve answers based on their data. In the entire process, the data you use to train 

the models stays within the boundary of your tenant and is not used to train any of the 

foundational models.

Azure OpenAI has various applications and is one of the most popular cloud services 

in Microsoft Azure. With most of the models, we can integrate various capabilities into 

our application, such as text generation, summarization, and language translation, to 

name a few. With the DALL-E model, we can also generate visual content by providing 
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prompts. Prompts are textual queries that we pass to the models as input. With models 

like GPT 4 with Vision, we can pass visual content, and it can generate answers for our 

prompts by analyzing the visual content. At the time of writing this book, GPT 4 with 

Vision was in public preview. We will explore more about Azure OpenAI in Chapter 8.

 Language
The Azure AI Language service is an enterprise-grade managed cloud service offered 

by Microsoft Azure to process and gather insights from unstructured textual data. With 

the help of the Azure AI Language service, organizations and developers can enable 

natural language processing capabilities such as sentiment analysis, named entity 

recognition, personally identifiable information extraction, language detection, and 

text summarization in their applications. It also enables them to customize AI models 

to generate insights specific for our use cases. A potential use case for this could be a 

scenario where we want to categorize documents into user-defined categories.

One of the most common use cases of Azure AI Language that can be applied across 

industries is analyzing customer sentiments from the feedback received for the service 

or product offered by the companies. We are going to explore more about the Azure AI 

Language service in Chapters 2 and 3 where we build solutions to perform sentiment 

analysis and language detection.

 Speech
The Azure AI Speech service is a fully managed cloud service offered by Microsoft Azure 

which enables developers to add speech capabilities to their applications. Speech to 

text, text to speech, speech translation, and speaker recognition are some of the key 

functionalities of the Speech service. At the time of writing this book, it can accurately 

analyze audios from 100 languages and generate their transcripts. With functionality like 

custom neural voice, you can train a custom model on your voice and generate audio in 

multiple languages.

The Azure AI Speech service can be leveraged for industry use cases such as caption 

generation, audio content creation, and adding voice capabilities to bots. A key use case 

for the Azure AI Speech service would be to build accessible solutions for individuals with 

visual or hearing impairments. With the help of the speech-to-text and text-to-speech 

capabilities, we can make our apps more accessible. In Chapter 4, we are going to explore 

ways to integrate the speech-to-text feature of the Speech service in our application.
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 Translator
The Azure AI Translator service is a fully managed cloud-based machine translation 

service of Microsoft Azure. With the Translator service, developers can easily integrate 

machine translation capabilities like text translation, transliteration, and language 

detection to their applications with minimal development efforts. We can also create 

custom models with the custom translator feature to build systems which can handle 

domain- or industry-specific terminologies.

The Azure AI Translator service has various use cases across industries. A potential 

use case can be content localization in ecommerce websites. With the help of the 

Translator service, we can translate product descriptions, reviews, and other information 

in the local language of the customers. In Chapter 3, we are going to explore ways to 

integrate the language translation feature of Translator services in our application.

 Bot Service
Azure Bot Service provides a development platform to build, test, manage, and deploy 

chatbots to enable conversational experience for business. The platform comes up 

with tools like Bot Framework SDK and Bot Framework Composer. We can build, test, 

and maintain bots by leveraging these tools. Azure Bot Services enable developers and 

organizations to deploy their bots to multiple channels such as web apps, Microsoft 

Teams, Skype, or Slack. It easily integrates with other Azure AI Services. This enables us 

to build intelligent bots which can understand natural language, interpret speech, and 

address queries. Azure Bot Service provides metrics like latency and traffic to monitor 

the health of the bots.

Azure Bot Service enables organizations and developers to build chatbots which can 

cater to various use cases, including but not limited to bots which can automate internal 

processes like IT support or handle common scenarios like answering commonly asked 

customer queries.

 Content Safety
The Azure AI Content Safety service is a fully managed cloud-based solution for content 

moderation. It can moderate text and image content to detect the presence of any 

harmful content. With the help of the Content Safety service, developers can build 

systems which can analyze user-generated content to detect the presence of potentially 
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inappropriate or unsafe material. If detected, it provides the ability to filter them out.  

It classifies objectionable content into four main categories which are hate and fairness, 

sexual, violence, and self-harm with a severity score.

Content monitoring in social media platforms like Facebook and Twitter and 

educational platforms to prevent the spread of hate messages and inappropriate content 

is a potential use case of the Content Safety service. In Chapter 7, we are going to explore 

ways to integrate the Content Safety service in our solutions.

 Document Intelligence
Azure AI Document Intelligence, formerly known as Form Recognizer, is a fully managed 

cloud service for text extraction from documents by using advanced machine learning 

algorithms. With the help of document intelligence, developers can build a document 

processing system which can process documents to extract data from documents like 

invoices, receipts, and forms irrespective of the layouts. It is capable of extracting printed 

as well as handwritten texts from documents. With the custom model features, we can 

train custom models on our documents to learn the structure of the document to extract 

data efficiently.

Invoice and claims processing systems are classic examples where we can leverage 

the power of document intelligence to process documents and extract key information. 

In Chapter 6, we are going to explore ways to integrate the Document Intelligence service 

in our solutions.

 Immersive Reader
Azure AI Immersive Reader is an AI service of Microsoft Azure which is designed to 

enhance the reading experience for users with different abilities. With features like 

reading aloud, isolating content for improved readability, and translating content in real 

time, the Immersive Reader aims at making lives easier for individuals who are new to 

reading, people who are in the process of learning a new language, or people who are 

diagnosed with dyslexia. Developers can build accessible solutions by leveraging the 

Immersive Reader library.
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 Video Indexer
Azure AI Video Indexer is a cloud-based video analytics service of Microsoft Azure. 

Video Indexers leverage more than 30+ AI models to extract insights from videos. 

Developers can leverage the power of the Video Indexer service to build applications 

which can perform operations such as face detection and recognition, content creation, 

transcript generation, or textual logo detection over stored video files. One of the popular 

use cases of Video Indexers is to generate content like trailers and highlight reels from 

stored videos. It can also be used to build monitoring systems which can detect if a 

particular object or face was identified in a particular video.

 Vision
The Azure AI Vision service is a cloud-based service provided by Microsoft Azure 

to perform image processing and analysis. It leverages advanced machine learning 

models to extract key insights from visual content. With the help of the Vision service, 

we can add a range of computer vision capabilities like image analysis, spatial analysis, 

Optical Character Recognition (OCR), and image classification in our application. The 

Vision service can understand and extract information from images in many different 

languages. It comes with a vision studio where you can explore the various features of 

the Vision service. Apart from that, we can leverage the client SDKs to interact with the 

AI models of the Vision service.

The Vision service has wide application across industries like healthcare, 

manufacturing, media, and retail. Facial detection and image captioning are some of 

the popular use cases of the Vision service. In Chapter 5, we are going to explore ways to 

integrate the text extraction feature of the Azure AI Vision service in our solutions.

 Custom Vision
Azure Custom Vision is a cloud offering of Microsoft Azure which enables teams to build, 

train, test, and deploy their own custom image classification models. It provides an 

interactive UI interface to build and test our own custom vision models in the browser 

itself. We can leverage the prebuilt vision models to create our custom vision models. 

This feature is a lifesaver when we don’t have a large corpus of labeled data to train our 

models. By leveraging the existing models, we can accelerate the training process of our 

custom models, resulting in shorter time to market.
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Product recognition can be one of the many use cases of Azure Custom Vision. With 

the Custom Vision service, we can train prebuilt models with the labeled data of our 

products. This can enable teams in the retail industry to identify the product  

Stock-Keeping Units (SKUs) present on the shelf and get their counts. The possibilities 

are endless.

 Face
The Azure AI Face service is a fully managed cloud service offered by Microsoft Azure 

which enables teams to build cloud-native solutions with facial recognition features. 

We can add capabilities like face verification for touchless access control and emotion 

detection in our application with the help of the Face service. It is also able to detect 

the gender and age of the person present in the image. A popular use case for the 

Face service is to perform liveness checks while performing authentication with facial 

recognition. With the liveness check features, we can validate if a user is actually present 

in front of the camera or someone is trying to impersonate the person’s identity by using 

a picture or video of theirs. We use the REST APIs or client libraries of the Face service to 

integrate them in our application with minimal coding efforts.

 Summary
Azure AI Service is one of the fastest-growing cloud services within the Microsoft Azure 

ecosystem. It enables enterprises and developers to build intelligent applications 

with a shorter time to market. With the help of Azure AI Services, we leverage prebuilt 

AI models offered by Microsoft Azure to solve complex problems which require 

applications to comprehend visual, audio, and textual context from structured or 

unstructured data. In this chapter, we gained a brief understanding about all the services 

falling under the umbrella of Azure AI Service. In the subsequent chapters, we are going 

to take a deep dive and learn ways to add cognitive capabilities to our applications by 

leveraging these services.
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CHAPTER 2

Build a Language-Based 
Document Classifier 
with Azure Functions
Language serves as a crucial means of communication for individuals across the world 

to express their thoughts and enable information exchange. For applications to be 

truly intelligent, they must possess the ability to understand and comprehend human 

language. Much of the data generated over the past few decades have been in textual, 

audio, or video formats which are unstructured by nature. A lot of insights can be derived 

from these data. Natural language processing (NLP) is a subfield of AI which focuses on 

enabling computational systems to interpret data, extract insights, understand context, 

and generate content. With NLP, applications can perform various tasks ranging from 

sentiment analysis to machine translations.

Some of the popular industry use cases of NLP are Google Translate, ChatGPT, and 

Grammarly. Google Translate leverages the power of the NLP to translate texts from one 

language to another on a real-time basis. Grammarly uses NLP algorithms to analyze 

written text and provide recommendations to improve the textual content. ChatGPT 

leverages NLP-based large language models (LLMs) to understand, interpret, and 

generate human-like response for queries. The use cases are many but to build an NLP 

system from scratch require intensive investments on hiring domain experts and setting 

up the computational infrastructure to build, train, and deploy models. It can take years 

to design and build such systems. To overcome these challenges, we can leverage the 

powers of the Azure AI Language service. It is a specialized AI service offered by Microsoft 

Azure to build solutions which can understand and extract insights from textual data.

In this chapter, we are going to briefly discuss about the Azure AI Language service and 

its use cases and build a language-based document classifier by leveraging its client SDK.
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