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Sentiment Analysis

Information Retrieval Information Extraction
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Wireless Communication
Surround View

ﬁear Collision
Warning

Blind Spot ; Long-Range Radar
Detection

Park Assist

Cross Traffic Alert )
Emergency Braking
Pedestrian Detection
Golllsion Avoidance

Adaptive
Cruise
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TRANSFORMING INDUSTRIES AND INNOVATION
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Utility-Based Agent
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MACHINE LEARNING
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ARTIFICIAL
INTELLIGENCE

Early artificial intelligence

stirs excitement. M A C H I N E
LEARNING

DEER

1950’s 1960’s 1970’s 1980’s 1990°s 2000’s 2010’s

Since an early flush of optimism in the 1950s, smaller subsets of artificial intelligence - first machine learning, then
deep learning, a subset of machine learning - have created ever larger disruptions.
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Machine Learning

Data Algorithms Models Predictions

Ingredients Appliances Recipes Dishes



(2) Data (3) Algorithms (4) Models (1) Predictions

What ingredients What can we dowith Shall we serve = What kinds of dishes
shall we use? our ingredients? this new recipe?  are worth serving?




Radian Basis Function Network (RBFN)
Perceptron

Back-Propagation

Hopfield Network

Deep Boltzmann Machine (DBM)
Deep Belief Networks (DBN)
Convolutional Neural Network (CNN)
Stacked Auto-Encoders

Random Forest

Gradient Boosting Machines (GBM)
Boosting

Bootstrapped Aggregation (Bagging)
AdaBoost

Stacked Generalization (Blending)
Gradient Boosted Regression Trees (GBRT)

Ridge Regression

Least Absolute Shrinkage and Selection
Operator (LASSO)

Elastic Net

Least Angle Regression (LARS)

Cubist

One Rule (OneR)

Zero Rule (ZeroR)

Repeated Incremental Pruning to Produce
Error Reduction (RIPPER)

\

Deep

Learning
eural

Networks

e

Ensemble

/"’R‘g‘gularization

Rule System

Regression
Clustering Based

Linear Regression

Stepwise Regression

Logistic Regression

Ordinary Least Squares Regression (OLSR)

Multivariate Adaptive Regression Splines (MARS)
Locally Estimated Scatterplot Smoothing (LOESS)

Naive Bayes

Averaged One-Dependence Estimators (AODE)
Bayesian Belief Network (BBN)

Gaussian Naive Bayes

Multinomial Naive Bayes

Bayesian Network (BN)

/

Bayesian

Instance

Classification and Regression Tree (CART)
Iterative Dichotomiser 3 (ID3)

C45

C5.0

Chi-squared Automatic Interaction Detection
(CHAID)

Decision Stump

Conditional Decision Trees

M5

/

Decision Tree

Principal Component Analysis (PCA)
Partial Least Squares Regression (PLSR)
Sammon Mapping

Multidimensional Scaling (MDS)
Projection Pursuit

Principal Component Regression (PCR)
Partial Least Squares Discriminant Analysis
Mixture Discriminant Analysis (MDA)
Quadratic Discriminant Analysis (QDA)
Regularized Discriminant Analysis (RDA)
Flexible Discriminant Analysis (FDA)
Linear Discriminant Analysis (LDA)

Dimensionality
Reduction

i

k-Means
k-Medians

Hierarchical Clustering

Expectation Maximization

k-Nearest Neighbour (kNN)
Learning Vector Quantization (LVQ)
Self-Organizing Map (SOM)

Locally Weighted Learning (LWL)
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Type of Learning

Supervised
Learning

Machine
Learning

Develop predictive
model based on both
input and output data

Unsupervised
Learning

Categories of Algorithms

Support

Discover an internal
representation from
input data only

e 5 Discriminant ; Nearest

Classification M\:é;ti::a . Analysis Naive Bayes Neighbor
Linear =
. 2 SVR, Ensemble Decision
Regression Regéish::lon GPR Methods

kMeans, kmedoids Hiiaatiasa Gaussian

Clusteri ng Fuzzy C-Means Mixture

Neural Hidden Markov
Networks Model
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relevant elements

selected elements
How many selected How many relevant
items are relevant? items are selected?

Precision= —— Recall =
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Machine Learning

Regression Classification Clustering Association Classification Clustering Classification Control
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Dependent variable: PLAY

Play 9

Don’t Play 5

OUTLOOK ?

overcast rain

sy

Play 2 Play 4 Play 3
Don't Play 0

Don't Play 3 Don't Play 2

Play

Don't Play 0

HUMIDITY ? YINDY:?
> 70 TRUE FALSE
2 Play 0 Play 0 Play 3
Don't Play 3 Don't Play 2 Don’t Play 0
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Hype Cycle for Artificial Intelligence, 2023

Expectations

Smart Robots . Generative Al

Responsible Al
Nawomorphic Computing

Promgt Engineering — 4

Foundation

Artificial General Intelligence Models

Synthatic Data
Decision Intelligence
Al TRISM

Opearational Al Systams

ModelOps

Composite Al
Data-Centric Al

) () EdgeAl Computer
Al Enginearing Vlslor! ;
Al Simulation 4
Causal Al < %
Cloud Al Dats Labeling
Neurs-Symbolic Al Knowledge Graphs and Annotation

Multiagent Systams Intelligent Applications

First-Principles Al
Automatic Systems

Autonemous Vehicles
Al Maker and Teaching Kits

Peak of
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity
Time
Plataau will be reachaec:
() less than 2 years ® 2toSyears @® 5to0years A more than 10 years (30 obsolete before plateau As of July 2023
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