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By Bonzccorsa, Giuseppe (2017)

_..As the amount of data continues to grow at an almost incomprehensible rate, being 2ble to understand and process data is

becoming a key differentistor for competitive organizations. Machine learning applications are... More W’

See Inside W
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[CHAFTER] 9.1.2.1 Machine Learning 77 Save Result

From Python Matural Language Processing (2017)

--Machine learning Machine intelligence Machine consciousness Before getting into the details of each stage of Al, refer to Figure 9.4
Figure 9.4: Stages of Al (Image credit: hitps:fjcdn-images-1. medium.com|max/1600/0*aefkiBm-Va8 WS -.png)... More ™

CED [CHAPTER] 8.2.7 Machine Learning 7 Save Result
Fram Robotic Assistive Technologies - Principles and Practice (2017)

--Machine Learning Mew models of SARs are becoming increasingly dynamic to co

with thiz demand, 54Rs need to be able to zdapt to their environments and use pray

[CHAPTER] 9.2.1 Machine Learning

From Active and Assisted Living - Techncologies and Applicstions {2016)

...9.2.1 Machine learning Machine Learning (ML) is 2 component Artificial Intelligen
primarily addresses the interface between learning... Moare W

[CHAPTER] 2.4.1 Machine Learning

From Cognitive Radio Engineering '::IC']E}:I

241 MG S MGG G 3 ot s capure heimagi A Gentle Introduction to
Machine Learning

In the last few vears, machine learmning has become one of the most important and prolific IT
and artificial intelligence branches, It's not surprising that its applications are becoming
more widespread day by day in every business sector, always with new and more powerful
tools and results. Open source, production-ready frameworks, together with hundreds of
papers published every month, are contributing to one of the most pervasive
democratization processes in [T history, But why is machine learming so important and
valuable?

Introduction - classic and adaptive machines

Since time immemaorial, human beings have built tools and machines to simplify their work
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[COMFEREMCE PROCEEDIMG] Prediction of Process Window for Plastic Injection
Meolding Using Simulation Tools and a Support Vector Machines Classifier

17 Save Result

—.comparison of supervised learning algorithms, in Procesdings of the 23rd international conference an Machine learning , ACM:

Pittsburgh, Pennsylvania. 161-188 (2008). 11. P. Zhao, H. Zhou, Y. Li, and D. Li,... Mare ™"
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[COMFEREMNCE PROCEEDING] A Study of Using Internet Technaology to Improve
Learning Efficiency of Learning Injection Malding Technology

—.of palymer materials; (4) structure of injection mold and (5) shosting treuble solving. And aveiding

operate the real machine , we designed the virtual reality machine of injection molding... Mare ™
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[COMFEREMCE PROCEEDING] Challenges in Teaching E-Learning Courses for Plastics
Engineering Technology

-..mechanisms, technology courses can be effectively offered to students in an online setting. There 2

themselves to an online format, such as those that contzin lab sections, but some lzbs or portions or
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Learoing Efficlency Test

The main propose of learning efficiency test is o
peove whether the system has leamning efficiency. The
learners fill In the basic mformation for them, and
procesdinng the pre-test guiz. Al the sume tme, LMS
woulkd record these information i the database

After that, the learners proceed the Jeaming about the
cowrses of Injection molding. After the learmers |

Through the paired samples (<lest for “Y™ group, we
can get the reselkt that the mean score of pre<test and post.
test for Y group was statistically significant (p = 0.000), is
shown in mable3. The knowledge of the eJeaming system
had a significant effect on e leamens of “Y™ groep. The
mean score of post-test was clearly higher than the mean
score of pre-test, is shown in fig.11.

Table 3, Paired samples 1-sest for “Y™ group

the courses, the Jeaning system would be shown the p(::
Test quiz

Discussion

From the experiments of the Jeaming efficiency test,
we used the paired samples 3-8est and independ ph
lost 1o asalyze @ rosults of the experiment through
SPSS software, The results have two parts: the paired
samples test, and the independent samples test. About
the resuks, we designed that all Jeamens s “ALL", the
lesener that learned @e correlation courses is Y™, and the
leaener that oever learned the comrelation courses is “N™

Paired Samples T-Test

According 10 table 2, we could get ®e result that 1-
viloe is - 14,182 and p-valoe was smalier thaa 0.05

From fig 10, the mean score of the "ALL™ had
increasing trend. Through the elearning system leaming,
the mean score of pregest and postest was statistically
significant (p = 0.000), indicating that the knowledge of
the eo-leaming systom had a significast effoct on the
learning of these learners.

Table2. Paired samples t-test for “ALL"

Sample | Mean | Standard | t-value prvabao

Score Deviatio
n
:':l 17 3706 | 17946
~ H468 | *0.000
: 1” 8059 | 14349
Test
a ,‘ L
2
rd
‘ //
& “a e
s

Figurel |, Varission of mean score for “Y™ group
For the leamers of “N™ growp, through the paired
samples ttest, indicating the kzowledge of the lemming

svaem had & slomifoss sffore an tha lsaming af thew
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[EMCYCLOPEDIA] Machine Learning Approach

From International Encyelepedia of Ergonomics and Human Factors, Volume 1 (2nd Edition) {

- MACHIME LEARMING APPROACH Machine |earn|"1g refers to a|gc| rithms that automatical y learn I:i.E.
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set tumin g paramete rs:: based

on experience or training data. Two very popular methads in the area of machine learning are decision trees and artificial neurz

netwarks. When compared to the methods of statistical approach, these two can be characterized 25 model... Less FaN

[ENCYCLOPEDIA] BN Learning
From Encyclopediz of Statistics in Quality and Relizbility, Volumes 1-4 (2007)

<y known as structural EM, that presumably converges to a local maximum of the BIC seore [7, 13].
Probabilistic Models It is well known that classic machine learning methods like Hidden Markow mc

and Kalman filters can be considered as special cazes of BMs [4, 13] Specific types of BN models wer

as solving the classification, regression, and clustering
problems, even though there are other categories of iasks
that the data mining methods can be applied io: summanza-
tion of data and deviation detection; problem-solving, and
knowledge-engineering tasks (Moustakis er ol 1996).

It is difficult o draw the precise boundaries of data
mining because it is basically interdisciplinary, reaching
into statistics, database technology, machine leaming, pat-
tern recognition, antificial intelligence, vispalization, and
other knowledge discovery techniques. In later sections,
some of the major data mining methods are reviewed from
ithe machine leaming and statisiical approaches.

3 MACHINE LEARNING APPROACH

Machine learning refers to algorithms that sutomatically
learn (Le. set wning parameters) based on experience or
training data. Two very popular methods in the area of
machine leaming are decision trees and amificial newral
networks. When compared to the methods of statistical
approach, these two can be characterized as model (or dis-
tribution}-free methods. However, even though decision
irees and artificial newral networks are known as the meth-
s of machine leaming, some of these methods were also
developed as statistical methods.

3.1 Decsion Trees

Diecision trees represent the decision mles, which pariition
thie data (or the feature space) inbo a set of groups (or a set
of rectangles) with hierarchical and sequential structures.
A decizion tree is said to perform classification or regression
according to the types of the class labels (ie. categories or
dependent variables). Decision trees are called classification

R S T

instahility of trees, and insdequate crisp decisions, several
new methods, such as sofi splits, hagging, and boosting, are
introduced to decision tree reseanch.

Ewven though decision trees have some limitations, it is
still an attractive and powerful method. Gehrle (2003)
summarized the major advantages of decision trees. First,
decision trees are easy to understand because they were
inspired by the human decision processes. Second, deci-
sion trees ane nonparametric and thus especially suited for
exploratory  knowledge discovery. Third, decision trees
can be constructed relatively fast compared to other data
mining methods. Fourth, the accuracy of decision rees is
comparable to other classification models.

3.2 ArmiAcial NEuraL NETWORKS

An anificial neural nerwork is a computational model that
consists of a network structure, and leaming and recall pro-
codures. Troukalas and Uhrig (1997 defined an artificial
nienral network as “a data processing system consisting of a
large number of simple, highly interconnected processing
elements (anificial neurons) in an architecture inspired by
the structure of the cerebral cortex of the brain.” These pro-
cessing elements (or neurons) usually belong to three Kinds
of layers — an input Layer, one or more hidden layers, or an
outpat layer — and are interconnected as a feedforwarnd
network structure, in which neurons in a given layer have
no lateral connections with each other and no connection
back 1o the previous layers. The comnection weighis are
unknown parameters, which are estimated by a training
method. The most popular training method is backpropaga-
tion, which repeatedly distributes training errors from output
neurons proportionally back to their connection weights
uniil irzining error reaches a given threshold.
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FIGURE 1 Absorption spectra of
silica glass. Dotted curves: model
absorption spectra caleulated to
reproduce the measured refractive
index curve; solid curves: measur
absorption spectra; broken line:
Rayleigh scattering and loss
spectrum of a low loss pure silica

core single-mode fibre.
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FIGURE 1 Absorptien spectra of

silica glass. Dotted curves: model

absorption spectra caleulated to

rEprGE.JCE the "nE‘asurEd rE{raC_.iVE
index curve; solid curves: measured
absorption spectra; broken line:
Rayleigh scattering and loss
spectrum of a low loss pure silica

core single-mode fibre.

FIGURE 1 Dispersion behaviour of|
silica at room temperature from 0.
to 2.3 pm.
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FIGURE 1 Temperature dependence
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- s [ a is specific entropy of steam, dimensionless
2 T is temperature of steam, °C
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for the subregion 2

Iy, T b is the pressure of steam MPa
for the subregion 2 Pl {10=1d)
o iz the dimenszionless pressure of steam u=1;I;Pa dimenzionless
T
X J = iz the specific entropy of steam Py
for the subregion Pt f2-g) *g
=3 iz the dimensionless specific entropy dimenzionless
Ll
for the subregion Za o=s——
Lk
&=
| kg K
Lagend with variables and units -
Ll
for the subregion Zb o= o
o
0.7853
B i# the pressure of steam MPa kg K
3
L e for the subregion Zc o=
n is The dimensionless pressurs of STHAm nE— kd
F 1-MFa 2.9251 —
kg K
a is the apecific snrropy of ateam
a is the dimensionless specific entropy E is the temperaturel of steam T c
g iz the dimenzionless temperature B=ﬁ dimenzionless
n, I and J are the coefficients dimenzionless
(see the function below)




