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DIGITIZATION VS DIGITALIZATION

VS DIGITAL TRANSFORMATION
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Converting analog Turning analog Reshaping
data into digital processes into organizations via
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Gt ARTIFICIAL INTELLIGENCE IN HEALTHCARE MARKET SIZE, 2021 T0 2030 (USD BILLION)

$187.95
$136.79

$99.63

$15.1
$11.06

2022 | 2023 | 2024 | 2025 | 2026 J 2027 J 2028 J 2029 @ 2030
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42 .3% HIGHEST MARKET SHARE 37.6% CAGR
/\-ﬂ NMorth America Market is accounted to have o~ Global market expected to

the highest shares in the Global Market. grow during 2024-2030.

Regional Market Shares Artificial Intelligence in Healthcare Market
in the Global Market by Application

' Morth America ‘

2023 Asia-Pacific .

% Middle East 8 Africa %0

Robot-Assisted Surgery

Virtual Mursing Assistant

Administrative Workflow Assistance

Fraud Detection

Europe
Dosage Error Reduction

Medical Imaging & Diagnosis

Drug Discowvery & Development

Others

Al in Healthcare Global Al in Healthcare Market Share by Technology
Global Market Size 2022-2029

in Billion

- Machine Learning - Computer Vision Expert Systems

.. . Matural Language Processing . Robotics
o:bm‘gﬁu%!-mag&Jﬁb%‘gﬁwwﬁJ,adwuam

$19.7

2023 2030




Al IN HEALTHCARE MARKET

GLOBAL FORECASTTO 2029 (USD BN)

148.4

\!\\l

48 1%

The Al in Healthcare market 14.5 402 :

is expected to be worth USD P -

148 .4 Billion by 2029,

growing at a CAGR of 48.1% 2023 2024 2029

during the forecast period.
B North America ®Europe ®Asia-Pacific ® Rest of the World
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N’ Techopedia

Artificial
Intelligence (Al)

A branch of computer
science that uses
computational models to
perform tasks that
previously required
human intelligence.
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ARTIFICIAL
INTELLIGENCE

ENGINEERING OF MACHINES
THAT MIMIC COGNITIVE FUNCTIONS

1020;

MACHINE
LEARNING

ABILITY TO PERFORM TASKS
WITHOUT EXPLICIT INSTRUCTIONS
AND RELYING ON PATTERNS

DEEP
LEARNING

MACHINE LEARNING BASED
ON ARTIFICIAL NEURAL NETWORKS



Artificial Intelligence
The theory and methods to build machines

Expert System Al that think and act like humans. _ve
Programmers teach Al "‘ '4/—’
exactly how to solve specific "fi’-f_(_:'i‘ =% );
problems by providing = e i &‘5
precise instructions and M aCh I ne Lea rn l ng -
steps. The ability for computers to learn from

Deep Learning

experience or data without human programming.
Mimics the human brain using
artificial neural networks such as

transformers to allow computers t A
perform complex tasks.
Generative Al

Generates new text,
audio, images, video or

code based on content it
has been pre-trained on.
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Meaningful
Compression

Structure
Discovery

Big Data Dimensionality Feature
Visualization Reduction Elicitation

Recﬂm;'IEﬂdE]" U nsupEWiSEd
ystems .
Learning

Clustering
Targeted

Marketing

Customer .
Segmentation Fleall-1:|me
Decisions

Robot

Navigation
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Image
Classification

Identity Fraud
Detection

Classification

Supervised

Game Al
Reinforcement
Learning
Skill Acquisition
Learning Tasks
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Learning

Population
Growth
Prediction

Customer Retention

Diagnostics

Advertising Popularity
Prediction

Weather
Forecasting

Regression

Market
Forecasting

Estimating
Life Expectancy
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SUPERVISED LEARNING

Supervised machine learning is a branch of artificial intelligence that focuses on
training models to make predictions or decisions based on labeled training data

La beled Data

% Predlctlon Carrot
% ﬁ Bell

Pepper

Model Training

Tomato
Labels
all ® (1@
Tomato
Bell DatabaseTown Test Data
Carrot Pepper
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UNSUPERVISED LEARNING

INPUT AW DATA ouUTPFUg

@ Unhenewn Oulgot
© "o Trawming Date St
| J |

Interpretation Processing b

Model Training Model Trained
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Reinforcement Learning in ML

Input Raw Data

Vidvan

Environment

State

Reward Best Action

Selection of
Algorithm

e

_)‘ Agent
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Artificial Intelligence
The theory and methods to build machines

Expert System Al that think and act like humans. _ve
Programmers teach Al "‘ '4/—’
exactly how to solve specific "fi’-f_(_:'i‘ =% );
problems by providing = e i &‘5
precise instructions and M aCh I ne Lea rn l ng -
steps. The ability for computers to learn from

Deep Learning

experience or data without human programming.
Mimics the human brain using
artificial neural networks such as

transformers to allow computers t A
perform complex tasks.
Generative Al

Generates new text,
audio, images, video or

code based on content it
has been pre-trained on.
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Stages of course creation at Duolingo

4 A

Stage 1: Curriculum design
Stage 2: Raw content creation

Stage 3: Exercise creation

Stage 4: Lesson personalization

=

Amount of human wor \ / Amount of Al work
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Artificial Intelligence
The theory and methods to build machines

Expert System Al that think and act like humans. _ve
Programmers teach Al "‘ '4/—’
exactly how to solve specific "fi’-f_(_:'i‘ =% );
problems by providing = e i &‘5
precise instructions and M aCh I ne Lea rn l ng -
steps. The ability for computers to learn from

Deep Learning

experience or data without human programming.
Mimics the human brain using
artificial neural networks such as

transformers to allow computers t A
perform complex tasks.
Generative Al

Generates new text,
audio, images, video or

code based on content it
has been pre-trained on.
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- Image of dog

 GENERATIVE MODEL EXAMPLE

No
Labels:

Give me

Input . Model | O.utpu.t=S:omething' ner
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LARGE LANGUAGE MODELS (LLMS)

Pre-Trained O T F_i'ned—Tuned'

Y S o
Police Dog
Come "~
Guide Dog
Down ----=7---- .
Stay ------ee---- L Huntihg Dog
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LARGE LANGUAGE MODELS (LLMS)

Pre-Trained | ~ Fined-Tuned

t.e.xt T G ei=Emse sl sy A RO IO Retail
classification : -

question : .

---------------------------

answering .

document

---------------------------

text N
generation

a.\\jmxol.ﬁ.ﬁsa-d dgaﬁJszueMuiﬁﬁd\u&




LLMS: REAL WORLD EXAMPLE
Hospital buys pre-trained LLM from: | 00 @
| . n— ¢ ' Metq Fopenall
Hospital fine-tunes LLM with it's own medical -spe_cific'data'

Hospital uses LLM to improve diagnostic accuracy
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B—8 Dimension

Description

Example

Accuracy

The degree that
data correctly
represents “real-

life” entities

San Francisco
also is a city in
Vermont.

Completeness

All required data
is present

John Smith’s SSN
is [missing].

® Dimensions of Data Quality =

Consistency Reasonability Timeliness Uniqueness Validity
r@-] B 0000
22 5
RO o & 41

Data values are

consistent with a
defined domain

of values, types,
and formats

Data values are
consistent within
and between
datasets

No entity exists
more than once
within a data set

Data patterns
meet
expectations

Date is up-to-
date when it is
consumed

CRM shows John
purchased $100

There are seven

John Adams with 515-83-810333

Stock price is The daily sales

worth of negative $100. report is showing the same phone is not a valid US
software. ERP last week's data. number, birthday, phone number.
shows $300. and SSN.

Information from DAMA's "Data Management Body of Knowledge"; Chart by GradientFlow.com



Travel
Assistance

Social Media

Healthcare

Management E-Commerce

Chat Bots

Day-to-Day
Applications of
Artificial Intelligence

Intelligent
Personal
Assistants

Other Real World
Applications of

Artificial Intelligence
Smart
Homes

Autonomous

Vehicles ) —5 0% o8 .Security



e Automated & Assisted Diagnosis ® Error Free Diagnostic results

and Treatment ® Intelligent Symptom Analysis

® Real-time Patient Prioritization

: ® Predictive and Early diagnostic!
and Triage

® Radiology Assistant
® Pregnancy Management
5 Y 2 ® Diagnosis via Medical Imaging

® Health Assistants and
Personal Trainers

APPLICATIONS
oo HEALTHCARE
Q6

QA . " 5
% e Personalized medications
& care

e Data Mining and Analytic

Y e Surgical Robots
S
%

® Drug Discovery

® Drug Design

® Pandemic Detection e Clinical Trials

® Alternative Diagnosis
Prescription auditing

® Vaccine Development



Symptomatic
Patient Triage

GPdecision-support tools o o ' Diagnostic test quality control
Online symptom checkers Alert Systems
ﬂﬂ Risk thresholding for specialist review

Image Analysis
Automated eligiblity screening with EHRNLP

Al in Cancer
Risk estimation using EHR data

Early
Diagnosis

Digital pathology
Lesion identification CNNs (e.g. VNet, UNet)
Radiomics and DL classification and prognostication

Recurrence
Detection /
Prediction

]

Biomarker
Analysis

ML and DL modeils analysing high dimensional

EHR-based prediction modellin
2 v liquid biopsy data (whole genome NGS)

Imaging and pathology risk stratification
Prediction of treatment failure
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Intellectual
property

concerns
Data - Security
protection concerns
. Over-reliance

on generated
data

Bias and
Fairness

Explainability
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Time to Reach 100M Users

Months to get to 100 million global Monthly Active Users

. U @

- @ ®
' . 30

Google Translate Uber Telegram Spotify Pinterest Instagram TikTok ChatGPT

&

78

Source: UBS / Yahoo Finance 0313 a5 QMA@E@WJ@&W‘A@@ hod i s} Aadia & APP ECONOMY INSIGHTS



ChatGPT Scribe

AlphaCode

Duet Al
y GitHub
Synthesia Copilot
S, Generative
4 8 Al
) . Tools
-,
GPT-4
"
«J Bard
Claude Bard

Cohere Generate

Dall-E2
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gemini.google.com chatgpt.com

cohesive.so whimsical.com

lumalabs.ai www.facetuneapp.com
www.perplexity.ai typeset.io
www.futuretools.io WWW.hewarc.ai

poe.com

gamma.app

suno.com

consensus.app

www.bypassai.pro

copilot.microsoft.com

replicate.com

elevenlabs.io

www.kippy.ai

www.zerogpt.com
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claude.ai

ideogram.ai

WWW.genmao.ai

character.ai

WwwWw.hewarc.ai



https://gemini.google.com/
https://chatgpt.com/
https://poe.com/
https://copilot.microsoft.com/
http://claude.ai/
https://cohesive.so/
https://whimsical.com/
https://gamma.app/
https://replicate.com/
http://ideogram.ai/
https://lumalabs.ai/
https://www.facetuneapp.com/
https://suno.com/
https://elevenlabs.io/
https://www.genmo.ai/
https://www.perplexity.ai/
https://typeset.io/
https://consensus.app/
https://www.kippy.ai/
https://character.ai/
http://www.futuretools.io/
http://www.newarc.ai/
http://www.bypassai.pro/
http://www.zerogpt.com/
https://www.newarc.ai/
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Collaborate and
Share Insights

Leverage Prompts g
for Fine-Tuning Be Clear and Specific
Avoid Bias and J : G Use Complete
Inappropriate Content Sentences
Handle Edge Cases PI."OITIp'!: Include Context
Engineering

Test and Refine Use Prompts

: as Input Examples

Use Appropriate Length & R Specify Output Format

Experiment with

Different Phrasings

W' Techopedia



n :Ma\{\dator\j
- .

lwvwpovrtant
- _

[personal
- _[f'ormat] Nice-to-haves




= A G00D OUTPUT FROM CHATGPT / BARD
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oz 093 GHgw 5

YYousefzadeh@smums.ac.ir
U @yyz2040
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