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DEFINICION
‘fi> Cambridge

Dictionary

machine learning

noun|U | COMPUTING specialized

UK /ma fin I3.nmry us /me fin lax.nmy
+i=

the process of computers changing the way they carry out tasks by Ieaming from new
data, without a human being needing to give instructions in the form of a program:

» His research helped shape the field of machine learning, bringing computers closer to

the realm of human thought.
« The route to genuine machine learning and artificial intelligence runs through language. o

Regresion
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MACHINE LEARNING. REGRESION

Y=aX+h A Y=aX*+bX+c
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MACHINE LEARNING

e Prediccion

* Interpretacion
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MACHINE LEARNING

Redes Neuronales
Boosted Regression Trees

Multi Adaptive Random
Regression Splines Forests
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CUANTIFICACION DE LA INCERTIDUMBRE
e Anadlisis sismico
e E.como variable aleatoria (hormigén heterogéneo)
* 100 modelos; 1,000 pasos de tiempo cada uno

Samples
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MACHINE LEARNING

Material Presa 5 Desplazamiento
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PREDICCION
e Algoritmo: Bosques aleatorios

e Coste computacional despreciable

Output Model ID MAE-Train MAE-Test MAPE-Train E-Test
CDmax (mm) C 0.67 (0.014) 0.66 (0.015) 1.90(0.040) ]1.82)(0.042)
_SBmax (MPa) D 8.71 (0.32) 10.71(0.32) 0.88(0.032) [1.11}0.033)

MAE: Error medio absoluto
MAPE: Error porcentual medio absoluto
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INTERPRETACION

1R =
1004 T . ’ - I T A 4 M
-------------- Desplazamlento maximo | L Traccion maxima
.............. e
.............. Mot Variable
............................ Importa
754 eerseavsiacses 15 751 sesvacerains
................... !5_0 .............. :g
........... o
E ............ ’ E --------------
250l .. (R v M Rl
§ .............. g
- c
el IR e iy g ..............
.% .............. 2 T T R o
Y [yl o o ol I B R
el 3% grel wew sve Wl g T O T S
.......................... ®e
......................... - . .
. Y
o LA L
0 40 60 0 20 40 80
Horl:onnl distance to heel (m)

CIMNE"Y



JORNADA SOBRE MODELACION NUMERICA EN INGENIERIA DE PRESAS

ANALISIS DE DATOS DE AUSCULTACION

CIMNE"Y




JORNADA SOBRE MODELACION NUMERICA EN INGENIERIA DE PRESAS

MACHINE LEARNING

Cargas 2 Respuesta
(Auscultacion) 5

(Auscultacion)

Y = f(X)

X
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MODELO ESTADISTICO VS MACHINE LEARNING

Método HST Machine Learning

e Desplazamientos e Cualquier variable

e Funcién predefinida e Flexible

e No cumplen hipdtesis e Consideran la interaccion

e Facil de interpretar Interpretable

e Mayor precision
f(h,st)y=a,+a -h+a,-h?+a;-h®+a,-h*+a-e ' +as-t+
ay -€os(S) + ag - sen(s) + ag - sen(2s) +a, psen(s) cos(s)

Willm, G., & Beaujoint, N. (1967, September). Les méthodes de surveillance des barrages au
service de la production hydraulique d'Electricité de France, problémes anciens et solutions
nouvelles. In IXth international congress on large dams (pp. 529-550).
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SOFTWARE. VERSION LIBRE ONLINE
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PRECAUCIONES Y LIMITACIONES

1 Se requieren datos:
O Auscultacion
1 Modelos MEF Y,
O Experimentos
1 Conocimiento de algoritmos
d iNo extrapolar! :
O Tienen base teorica >
 Muchos recursos en internet
d Juicio ingenieril
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“If you only have a hammer,
you tend to see every problem
like a nail”

Abraham Maslow,
“Psychology of Science: A
Reconnaissance”, 1966
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