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Artificial Intelligence

1. Cognitive & Symbolic Al

2. Machine Learning (ML)

3. Data Mining & Predictive Analytics
4. Natural Language Processing (NLP)
5. Computer Vision (CV)

6. Robotics & Embodied Al

7. Muulti-Agent Systems (MAS)

8. Generative Al

9. Affective & Social Computing

10. Explainable & Ethical Al

11. Applied & Domain-specific Al

Al

Artificial Intelligence (Al)

1. Cognitive & bolic Al

1.1. Knowledge Representation (KR)
1.2. Automated Reasoning

1.3. Planning & Decision Making
1.4. Cognitive Modeling
2. hine L ing (ML)

2.1. Supervised Learning

2.2. Unsupervised Learning

2.3. Semi-Supervised & Self-Supervised Learning
2.4. Reinforcement Learning (RL)

2.5. Probabilistic & Bayesian Learning

2.6. Graph-based Learning

2.7. Representation Learning

2.8. Federated, Online & Data Stream Learning
3. Data Mining & Predictive Analytics

3.1. Association Rule Mining

3.2. Sequential Pattern Mining

3.3. Temporal / Time-series Analysis
3.4. Predictive Modeling

3.5. Anomaly Detection

3.6. Graph Mining

3.7. Recommender Systems

4. L Processing (NLP)

4.1. Linguistic Processing
4.2. Semantic Processing

4.3. Pragmatic / Discourse Processing
4.4. Text Generation

4.5. Speech & Audio

4.6. Multimodal NLP
5. Computer Vision (CV)

5.1. Image Processing
5.2. Object Detection & Recognition
5.3. 3D Vision

5.4. Video Understanding
5.5. Multimodal Vision

6. Robotics & Embodied Al

6.1. Perception

6.2. Control & Motion Planning

6.3. Manipulation & Locomotion

6.4. Human-Robot Interaction (HRI]

6.5. Reinforcement Learning in Robotics
7. Multi-Agent (MAS)

7.1. Agent Architectures

7. ributed Coordination
7.3. Communication & Negotiation

7.4. Swarm Intelligence

7.5. Game-Theoretic Modelling

8. Generative Al

8.1. Generative Models

8.2. Text Generation (LLMs)

8.3. Image / Video / Audio Synthesis

8.4. Code Generation

8.5. Multimodal Generation
9. Affective & Social Ct
9.1. Emotion Recognition

9.2. Sentiment Analysis
9.3. Personality Modelling

9.4. Empathic Agents

10. Explainable & Ethical Al
10.1. Explainable Al (XAl)

10.2. Fairness & Bias Mitigation

10.3. Al Governance & Trust
10.4. Privacy-preserving Al

10.5. Causal Inference

11. Applied & Domain-specific Al
11.1. Medical Al

11.2. Industrial Al

11.3. Fit ial Al

Social & Recommender Systems
Education Al

. Environmental / Climate Al
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2. Mc;chine Learni'ng (ML)

» |2.1. Supervised Learning

2.2. Unsupervised Learning

2.3. Semi-Supervised & Self-Supervised Learning
2.4. Reinforcement Learning (RL)

2.5. Probabilistic & Bayesian Learning

2.6. Graph-based Learning

2.7. Representation Learning

2.8. Federated, Online & Data Stream Learning




Machine Learning (ML)

Meaningful
Compression

Structure Image

Di . W Customer Retention
Iscovery Classification

Big data Dimensionality Feature Idenity Fraud

isualistai g Classification Diagnostics
Visualistaion Reduction Elicitation Detection 8

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
*
M ac h I n e Population

Growth
Prediction
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Systems

Clustering Regression
Targetted

Marketing Market

Forecasting

Customer Estimating

Oaile (5 S50y

life expectancy

Sl |_c2arning

2. Machine Learning (ML)

2.1. Supervised Learning

2.2. Unsupervised Learning

Real-time decisions Game Al

2.3. Semi-Supervised & Self-Supervised Learning

2.4. Reinforcement Learning (RL)

Reinforcement

2.5. Probabilistic & Bayesian Learning

Learning

2.6. Graph-based Learning

Rkt Navigadon Skill Acquisition

2.7. Representation Learning

Learning Tasks

2.8. Federated, Online & Data Stream Learning
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Data Features and Label
Features

IS S -
Outlook  Temperature Humidity Wind Played football(yes/no)
Sunny Hot High Weak No
Sunny Hot High Strong No
Overcast Hot High Weak Yes
Rain ‘Mild ‘High Weak Yes
Rain Cool ‘Normal Weak Yes
Rain Cool ‘Normal Strong No
Overcast  Cool ‘Normal Strong Yes
Sunny Mild High Weak No
Sunny Cool Normal Weak Yes
Rain Mild Normal Weak Yes
Sunny Mild Normal Strong Yes
Overcast  Mild High Strong Yes
Overcast  Hot Normal Weak Yes

Rain Mild High Strong No




Data Features and Label
Features
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0PICS0LAPIDAPY | 10UZ303ACAPY | 10FIC2302PIDARY | 106307 DACApY [ COMPESUMLLRY] - CALCULATIONATMLPROCI | o 30y o py MFI
- - - | (TOTALMOLES) |  ATMER/PRODUCTION - -

B3 5319 B2346 151635 %02 8499 164254 210
348 5316 B169.77 1517.22 03 8499 178131 200
347 5391 B071.76 151536 %036 8499 167384 210
B3 532 29817 149903 %048 8 167431 220
34 5319 81358 149890 %049 8.99 167851 220
33 5328 B,507.67 147906 9158 8 173679 210
B3 5347 B6339 149001 91.38 8499 1739 210
B3 540 B,54868 147374 9141 8 167858 210
B4 538 B3RBY 148295 9145 85.01 172364 210
B4 5344 2318629 147592 9L65 8 1713 210
B4 5301 2,979 147068 9158 8 16873 210
341 5288 B0 146620 9258 85.02 16633 2.0
341 529 329016 146475 B05 85.01 166343 220
B3 5256 BE4.T6 146968 9197 8 163947 220
B3 533 B4253 147451 9197 8499 173805 240
B8 5378 BB 1471397 91.66 8 169206 230
B2 5346 BA6AU 147426 91.68 8499 169347 230
341 5284 2316091 146036 236 8499 166890 210
B3 535 83871 144928 202 85.01 160202 210
B3 5329 2343902 145407 9.6 8 154802 210
B2 5341 B30 146648 215 8 15948 2.0
2351 538 0,963 148654 9201 8 154081 210




Machine Learning (ML
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MWCOMP1.SUM_1PV| CALCULATION.ATM_PRO.C[2]

10FIBO7.DACA.va (TOTALMOLES) ATMER/PRODUCTION 10FIC2305A.PIDA.PV : MFI . N L) L: L@od‘d Ao <o . Ua.: /dL: °
A Hlo s 0 L L-'J o)) S0 0b
1,516.35 90.2 84.99 1,642.54 2.10
1,517.22 90.23 84.99 1,781.31 2.00

1,515.36 90.36 84.99 1,673.84 2.10 A’)b" s LQ"‘)“) )‘ ﬁ‘m <__¢’)LEJ uﬂ‘b LS)“S‘)L’ *

1,499.03 90.48 85 1,674.31 2.20

1,498.90 90.49 84.99 1,678.51 2.20 . . . o ffe . & °
1,479.06 91.58 85 1,736.79 2.10 .A.:)L) W}" LQOOL) )‘ LS"ﬂ""“ O‘M <___L5’)Lb"d“°‘:?" LS)"‘S‘)L’
1,490.01 91.38 84,99 1,743.93 210
SELE) SLA1 MWCOMP1.SUM_1PV| CALCULATION.ATM_PRO.C[2]
1,482.95 91.45 10|=|c7_aoz.p|:>A.pvv 10FI2307.DACA.va [TOTAL MOLES] ATMER/PRODUCTION 10FIC2305A.PIDA.PV :
1,475.92 91.65
1,470.68 91.58 23,203.46 1,516.35 90.2 84.99 1,642.54
1,466.20 92.58 ZLE Lo 2 202 e EED MWCOMPLSUM_1.PV| CALCULATION.ATM_PRO.C[2]
1,464.75 93.05 23,077.76 1,515.36 90.36 84.99 1673] 10F12307.0ACARYV |5 o ones) Y R LRI MFI :
1,469.68 91,97 22,028.17 1,499.03 90.48 85 1,674
1,474.51 91.97 23,135.88 1,498.90 90.49 84.99 1,678 1,514.93 90.24 85.01 1,635.93
1,473.97 91.66 23,507.67 1,479.06 91.58 85 1,736) igiig; :gi: 22 12:;2
1,474.26 91.68 23,633.39 1,490.01 91.38 84.99 1,743] T o = Yo
1,460.86 92.36 23,548.68 1,473.74 91.41 85 1,678] o579 ool = L3439
1,449.28 92.02 23,363.09 1,482.95 91.45 85.01 1,723] T0he 5 on o355
1,454.07 92.26 23,186.29 1,475.92 91.65 85 1,717] f5na 55 o et
1,466.48 92.15 22,917.92 1,470.68 91.58 85 1,687 1.516.86 OBl =0 1.647.68
1,486.54 92.01 23,175.02 1,466.20 92.58 85.02 1,663, 1,516.35 90.2 84.99 1,642.54 2.10
23,290.16 1,464.75 93.05 85.01 1,663] 1,517.63 90.19 85.05 1,655.55
23,854.76 1,469.68 91.97 85 1,639 1,516.60 90.2 85 1,707.08
23,492.53 1,474.51 91.97 84.99 1,738] 1,520.01 90.23 85 1,705.75
23,363.73 1,473.97 91.66 85 1,692 1,517.06 90.2 85 1,787.51
23,464.24 1,474.26 91.68 84.99 1,693 LR E0NL BP9 LIS
23,160.91 1,460.86 92.36 84.99 1,668 L0E 208 500 7002
23,383.71 1,449.28 92.02 85.01 1,602 L p02 £ TH/EEEA
1,517.61 90.24 85 1,786.71
1,516.06 90.23 85.01 1,788.72
1,516.95 90.23 85 1,785.98
1,517.22 90.23 84.99 1,78131 2.00
1,519.09 90.24 85 1,783.78
1,516.62 90.24 85.01 1,784.44
1,515.12 90.28 84.99 1,681.58
1,514.12 90.28 85 1,676.24
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Machine Learning (ML)
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House Price Medical Customer Market Basket Fraud Lane- Finding Optimized Driverless
Prediction Imaging Segmentation Analysis Detection on GPS Data Marketing Cars




Machine Learning (ML)
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Machine Learning (ML)
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Machine Learning (ML)
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anomaly detection
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Clustering
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Clustering Association
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Segmentation Analysis




Machine Learning (ML)
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Machine Learning (ML)

0,8dee byl g e (gl 1o S0k

true labels
__> Training set I:> BUIIdn?ggefEt the
Split data into
train and test C_
sets
prediction
55| Testingset || Test the model =

true labels




Machine Learning (ML)

Jow gyl

Feature 2
Feature 2
Feature 2

W

W

Feature 1 Feature 1 Feature 1



Machine Learning (ML

Shallow model

Machine
learning model

Deep learning | |

model

Machine Learning
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[ Supervised Learning ] [ Unsupervised Learning ] [ Reinforcement Learning ]

|

[ Classification ][ Regression ] [ Clustering ] [DecEmnMakEng]

(I ANN
> SVM
—* KNN
SuPeN.ISEd —r* Naive Bayes
learning
Ll Logistic
regression
“» Decision tree
Unsupervised
3 " K-means
learning
— DBN
— DNN
Supervised
learning
1 CNN —* Bi-RNN
—> RNN —T* LSTM
—> GAN — GRU
Unsupel:wsed N REM Stacked
learning Autoencoder
—» Autoencoder — Sparse
Autoencoder
Denoising

Autoencoder

f’:Naive Bayes -\ ﬂl[n&ar Regresﬂor:\ (/-K M Clusteri r/- i
Classifier = Neural Network Ak aaiali
i ; = Mean-shift
=DecisionTrees Regression Clusteri
= Support Vector = Support Vector _ E‘;;S‘E:’;Emusteri = Q-Learning
Machines Regression o | = ng =R Learning
= Random Forest =Decision Tree H‘?‘gg DT:_ErT e =*TD Learning
s — MNearest Regression |erarc. Lo
: : Clustering
Neighbors = LassoRegression e e
=Ridge Regression
" J N\ ) N\ ) S




Thank Youl!
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Real-time decisions Game Al
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Learning
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Learning Tasks




