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Machine learning for structural engineering: A state-of-the-art review
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Fig. 1. Typical workflow of ML.
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Fig. 2. ML algorithms grouped by learning type.
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Al vs ML vs
Neural Network vs
Deep Learning

Artificial Intelligence

Automatic

Natural processing :
programming

language
vierial . o Knowledge
. representation
perception
Iintelligent Machine Learning Automatic

robot reasoning

Linear/logistic K means

regression .
Principal

Support vector Component
machine Analysis

K Nearest Neural Networks Random
Neighbor Forest
—s Boltzmann neural
Decision networks
Trees

MLP

Deep Learning

CNN GAN

RNN DBN
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(Supervised learning) 62y a5 (el Jas .
mm—
(Unsupervised learning) XA PSP W KVIR ¢
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Input layer
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MACHIMNE LEARNING

SUPERVIASED i UNSUPERVISED
LEARNING LEARNING

- ~ o o ' ~

CLASSIFICATION REGRESSION CLUSTERING
. J‘ . - . -

=, - ~, -~
Support Vector Linear Regression, K-Means, K-Medoids

Machines GLM Fuzzy C-Means
- o S ~ . -
C " . ) ™ F a8 Y o~ T

Dn::nli'nn_onl 5WE, GFR Hierarchical
nalysis

" ~ S - L =
F o ' = o = !

Maive Bayes Ensemble Methods Gaussian Mixture
e 4 L = e -
i e o ¥ P 1

Mearest Meighber Decision Trees Meural Metworks
- < b A L o
- ~ - ~

Meural Nehvorks Hldd:‘nbgl?rkov

L o L -
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WEKA

WEKA - University of Waikato (Java)
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Orange - University of Ljubljana (Python, C++,C)
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rapiominer

Rapidminer — University of Dortmund (Java)
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? . MathWorks

Machine Learning
with MATLAB

MathWorks company — C, C++
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Install User Guide API Examples Community More ~

Classification
Identifying which category an object belongs to.
Applications: Spam detection, image recognition.

Algorithms: SVM, nearest neighbors, random for-
est, and more...

Regression

Predicting a continuous-valued attribute associ-
ated with an object.

Applications: Drug response, Stock prices.
Algorithms: SVR, nearest neighbors, random for-
est, and more...

O Tree Reg

20 - ® traiming samples
- — n_estimators=1

—— n_estimators=300

s

10

os

§ oo
-0.5
-1.0

-1.5

-2.0

Python libraries

Clustering

Automatic grouping of similar objects into sets.

Applications: Customer segmentation, Grouping
experiment outcomes

Algorithms: k-Means, spectral clustering, mean-
shift, and more...

K-means clustering on the digits dataset (PCA reduced data)
Centroids are marked with white <ross
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N athWorks:-

R

Machine Learning
with MATLAB

Install User Guide API Examples Community More ~

scikit—-—-learn

Machine learning tn Python
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