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Big Data Science and Deep Learning
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Electrical Engineering Software Engineering
Hardware, sensors, actuators, batteries, Software, programming languages,
communication, wireless networks operating systems, algorithms

( Computer science
Cloud/Edge computing, theory of
computation, distributed computing,

design of computer systems
M)

e )
Mathematics
Logics, error estimation, algorithms,
statistical evaluation, optimization,

\\ algebra, geometry

Mechanical Engineering W
Mechatronics, 3D printing, CAM,
materials

@ B\
Biology
Bio inspired methods, brain as biological
model, modelling of swarming,
physiological mechanisms, and evolution

( \
Physics
Thermal behavior, electromagnetics,
kinetics, optics, laws of physics

4

/ )
Material science

Bio inspired materials, p

materials that combine sensing,
actuation, computation

S J § \ A\ J
7
Psychology g Lay
Human-machine interaction. e tonalisne ptinen)
2 technological development, privacy,

Human-machine interfaces, behaviors \# #) Bty bl iy

Cognitive science Artificial intelligence (AI)

Cognitive models, cognitive processes, 7 Compule: vasion, robotics, human

e =
decision processes g X learning,
knowledge representation

http:// araedu.journals.ekb.eg i yiYL anleill 440 gal) Al




http:// araedu.journals.ekb.eg IE o YL addedll dg gall Aladl
online 1687 -5796 2024 JJJ o

What is Al?
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Artificial Intelligence

| S/ uui

Deep Natural Language Machine Neural Computer
Learning Processing Learning Networks Vision

| | | 1
Supervised Unsupervised Reinforcement  Semi-supervised
Learning Learning Learning Learning

ARTIFICIAL INTELLIGENCE
Expert systems, AGI, and ASI

MACHINE LEARNING

Supervised Unsupervised
learning learning
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The Machine Learning Process

Step 2
Cleaning data to

Step 1

Gathering data from

various sources have homogeneity
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Step 5

Data Visualization-

Transforming results
into visuals graphs
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CRISP-DM

Actionable DM |
outcome(s)* |

* various complexity levels ranging from
one-time or repeatable report and up to
complex DM components integrated into
enterprise IS systems

i Metrics
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Artificial Intelligence is:
* Capable of performing tasks intelligently without being explicitly instructed
* Capable of thinking and acting rationally and humanely

use or ibuti

Computer Vision

Video and Traffic analytics
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Computer Vision

Face Recognition
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Unstructured data Structured data

Example of Unstructured data
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Interpretation
Evaluation

l Selection | lPreprocessing‘ l Transformation | I Data mining I
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Target Preprocessed Transformed Pattern /
data data data Models iy
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Data mining methods

Predictive methods Descriptive methods

Classification Clustering
e me
o e ® °
°°° g o |0,
% L-: u°° Do
*, l{ L e
] |
Learns a method for predicting the instance Finds “natural” grouping of instances given
class from pre-labeled (classified) instances _un-labeled data

Regression Association Rules

Method for discovering interesting
relations between variables in large DBs

An attempt to predict a continuous attribute
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Competing Collaborating

High

Importance of achieving goal

One party seeks to Both parties
satisfy interest regardless win
of impact to other party

Compromise

Both parties win and
give up something

Avoiding Accommodating
One or both parties seek One party yields the win
2 to suppress the conflict to the other party
3
Importance of relationship
Low High
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Policy-prioritized Technology Development
Research and Development Resea rch and Transfer
- Technology assisted g \ " - Form one-size-fits-all

education research
Privacy-preserving
education research
Pre-service + in-service

to precision education
Applied Al research in
education
Education-oriented

teachers education . analytics development
- Micro-credit education POhcy IndUStry - Vocational education
reform change

Market-stimulating
Legal and Policy Frameworks

Privacy Protection

Data Protection
Neutralization of
algorithmic bias

Market stimulation for
educational technologies
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Data Data

Cleaning *  Reorganization » Data Exploration

- Data merging
- Missing value handling - Data structuring
- Outlier handling - Data format conversion
- Noise value handling Redundant data remova - Di on reduction
- Batch effect removal - Madels preselection

o

Mission Data Data S s
. 3 rale s Model Process Application
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ArcGIS Pro
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