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CHAPTER 1

Eagle-Eye View of
Azure Cognitive
Services

What are Azure Cognitive Services? What problems do they solve in the
real world? These are a few of the questions that might come to mind when
we come across the term Azure Cognitive Services. This chapter will dive
in and find answers to these questions.

We are going to explore the QnAMaker service, which is part of Azure
Cognitive Services, so it’s a good idea to build the context around Azure
Cognitive Services first.

Let’s start by taking a look at what cognitive services are all about.

The What and Why of Cognitive Services

You must have come across terms like artificial intelligence (AI),
machine learning (ML), and deep learning. These are part of intelligent
conversations around the industrial word. Let’s look at what these
actually are.

© Kasam Shaikh 2019 1
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Artificial Intelligence

One of the simpler, smarter definitions of Al was quoted by the American
computer scientist John McCarthy in 1956. He said that, “Al involves
machines that can perform tasks that are characteristic of human
intelligence.”

This might not be the exact meaning of Al but is very close. For me,
Al is about resembling human attributes like understanding, predicting,
and acknowledging, which are no doubt complex tasks to emulate. There
are different ways to achieve artificial intelligence, and one of them is by
implementing artificial intelligence through machine learning.

Machine Learning

According to Arthur Samuel in 1959, machine learning is “..a field of
computer science that gives computers the ability to learn without being
explicitly programmed”. So, it’s about enabling your machine to learn
without having to punch in hardcoded commands.

In as simple a way as possible, I will try to explain how machine
learning works! Consider these phases:

¢ You have raw data with different patterns.

o The machine learning algorithm analyzes the patterns
in the data. Techniques like deep learning are used.

o After analyzing the patterns, the algorithm creates a
machine learning model, which is an output of the
process.

o This model recognizes the patterns.

o The application seeds the data so that the models can
recognize any patterns.
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This is not an easy task to perform. It requires lots of data pertaining
to different cases and expert training models. The second complex part
is creating a machine learning algorithm and testing it with a certain
number of real-world cases. This comes with no guarantee of successful
end results. The task here is to expose your new model to the application.
Now this exposure should not compromise security, availability, or
performance. Another set of complexity comes into existence.

You need machine learning to make the application intelligent. For
this, you need to have data, algorithms, and models in place. This is where
Azure Cognitive Services help.

Azure Cognitive Services

Cognitive services are a set of REST APIs that expose the machine learning
model to the outer world and help infuse smart, intelligent algorithms

to hear, speak, recognize, and interpret user input into the applications,
websites, and bots. Cognitive services are sometimes called MLaaS—
Machine Learning as a Services.

Azure Cognitive Services reside in the Microsoft public cloud, which
guarantees a secure, highly available and smooth performance. That’s all
we need in order to consume REST APIs in our application and leverage
the machine learning capabilities with ease. A few cognitive services do
need data to be uploaded by the users, but those services provide the
appropriate algorithm.

Using Azure Cognitive Services will help you leverage machine
learning capabilities in your application, with Microsoft expertise in
cleaning and training the data, with no burden of developing complex
machine learning algorithms. These all come ready from Microsoft. And
you don’t have to worry about availability, performance, or security.
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Who Offers Cognitive Services

Cognitive services make implementing machine learning easy by consuming
APIs and seeding data if necessary. Cognitive services are part of Azure and
the Microsoft public cloud, and they are hosted at Azure data centers.

At the time of this writing, Microsoft offers 23+ cognitive services. A few
are still in preview but are mature enough to use with applications. This
count is growing rapidly.

Microsoft is not the only vendor that offers cognitive services. Others

major vendors offering cognitive services include:
o IBM Watson
e Amazon Web Service
e Google Cloud Platform

They don’t have as many services as Microsoft, but they too are
growing. There are many others apart from ones listed here and they
have their own expertise in offerings. But Microsoft is leading the way and
includes all the benefits of using its Bing data.

Azure Cognitive Services APIs at a Glance

After having a brief look of why cognitive services are useful, let’s dive into
the Microsoft Cognitive Service offering. The objective here is to be aware
of the offerings and understand what they do to help our applications be
smarter.

Note Microsoft Azure Cognitive Services are rapidly growing.
The few services mentioned here could be renamed or removed or
modified. | recommend you refer to Microsoft’s official website for
updated listings of their cognitive services.
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Azure Cognitive Services are categorized in five different areas—
Vision, Speech, Language, Knowledge, and Search.

I will explain at least one service and you can find out more using
the provided links. It all comes with exposing REST APIs to consume and
leverage the machine learning power in your applications.

Explaining all 23 services is not possible in one chapter. We also focus
on the QnAMaker service offered by Microsoft Azure in coming chapters.

The objective here is to give you an overall view of the available
services, so you understand how they can help you. Let’s explore the
services, one by one.

The Vision Category

As defined by Microsoft, the Vision category presents image-processing
algorithms to smartly identify, caption, and moderate your pictures. As
seen in Figure 1-1, at the time of writing this chapter, the following services
are part of the Vision category.

https://azure.microsoft.com/en-in/services/cognitive-services/
computer-vision/

I provide a quick introduction to a few of them in a later part of this
chapter.
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Speech Language Knowledge Search

@ Computer Vision El Face

Distill actionable information from images Detect, identify, analyze, organize, and tag faces In photos

Video Indexer P=EW Content Moderator
D> O,
L Unlock videa insights Autcmated image, text, and video maderation
: Custom Vision PREVIEW

customize your own state-of-the-art computer vision models for
POUT UNiqUE LLe cate

Figure 1-1. Services under the Vision category

Computer Vision

As described by Microsoft, Computer Vision enables you to extract rich
information from images to categorize and process visual data and
perform machine-assisted moderation of images to help curate your
services.

Basically, it analyzes the image by type, color, etc. It provides lots of
information about the image. It can tag the person’s face and provide
details like age and gender. It also gives score in percentages, for detecting
images with adult content or racial issues. A score near to 1 means there’s a
high possibility that the presented feature is accurate.

This service is still growing and its accuracy is improving day by day.
Let’s look at an example. You can experience this service in action. Here
you can select from a set of provided images or you can upload your
own image or provide an image URL. To do this, visithttp://bit.1ly/
AzComputeVision.

Figure 1-2 shows a sample image; let's go through the details it
provides.


http://bit.ly/AzComputeVision
http://bit.ly/AzComputeVision
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FEATURE VALVE
HNAME:

Description

{ “text"; "a man looking at the camera”, “confidence: 08376684
Hi

Tegs

Image “lpeq”
format
Image 640 x 640 bl |

Ll

A E

Figure 1-2. The Computer Vision feature in action

This random image has different options to select from. In Figure 1-3,
notice that it has tagged my face as a person in the image.

vpe
ine g
drawin:

vpe

Black and false
white

Adult false
content

Adull score 0.0155927464
Racy false

lacy score 00174752213

Figure 1-3. Computer Vision in action

Figure 1-3 shows some more details about clip art type, line drawing
type, color, and adult content.
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Flacy score Q0174752213
Categories {1 name: "people.”, "score™ (L9140625 } |

Faces [ {"age": 47, “gender: "Male”, “facefactangle™ { “top™ &4,
“left™: 294, “width™: 91, "height™; 91 } 1]

pominant  IBlack
color
background

Crominant Wilack:
color
foreground

Accent W=287200
Calor

Image URL

Figure 1-4. Computer Vision identifies the people and colors in the
image

Figure 1-4 describes the person using the Faces attribute. It uses age,
gender, and face coordinates and adds the background, foreground, and
accent colors.

In some cases, these responses are not accurate and don’t match the
actual image. Let’s see another image and then compare the differences in
the response received. See Figure 1-5.

FEATURE VALUE
HNAME:

Description  { "tags™ [ "cutdocr®, "grass”, "dggr, “person®, "animal’, “sitting"
man”, “brown”, “holding”, “small*, "park”, “petting’
“little”, "baby®, "leash”, "young®, "boy”, "large”, “field”, "sheep”,

“riding”, "woman", “old". “white", “standing™. "horse™, “playing”.
“bear" |, "captions™: [ { "text™ "a person petting a dog”.

————
“confidence™ 0.75936181 1}

Tags

' : "grasy”,
0.9852954 ), { "name”; "dog”, “confidence”: 0.9579399 1, {
name™: “person’, “ronfidence™ 0.949415147 | { “name™
“animal®, “confi T

mal”,

0.395088434 }

Image LRL

Figure 1-5. Note the differences in the response



