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Sample Representation of the Number of Smartphones Sold as a Function of Advertising Costs Invested
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Regression Line of Sample Dataset
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Estimated Logistic Function for Sample Dataset
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[image: ]Schematic Representation of the Rosenblatt Perceptron
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Schematic Representation of the Expansion to a Multilayer Perceptron
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[image: ]Minimum of a Cost Function With Two Minimizing Parameters
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Sample Multilayer Perceptron
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Graph of the Function
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Transformation of the Input Data
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Comparison of Outputs From Multi-Class SMV and Softmax Classifier
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Cost Function Curve With Adaptive Learning Rate
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[image: ]Visualization of Classification Accuracy


Curves of the Various Gradient Methods
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Accuracy Curves for Training and Test
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Box Plot of 10-Fold Cross-Validation
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Different Activation Functions
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[image: ]Schematic of a Sample Network
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[image: ]Cost Function of the Training and Test Dataset


Classification Accuracies
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[image: ]Accuracies Following the Addition of a Further Layer


[image: ]Sample Representation of Overfitting
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[image: ]Left: Normal Network, Right: Network With Dropout


[image: ]Classification Accuracy and Cost Function with Dropout

Examples of Data Augmentation
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[image: ]
	Eingangsdaten
	Input data

	Filter
	Filter

	Feature Map
	Feature map




[image: ]Convolution Operation Following Filter Movement
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Max Pooling
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	Klassifizeirung
	Classification

	Lokalisierung
	Localization

	Detektion
	Detection

	Segmentierung
	Segmentation

	Kreis
	Circle

	Dreieck
	Triangle



image2.jpeg
Binares Klassifikationsproblem (Prinzipdarstellung, links); lineare Regression
von Eingangsdaten (rechts)





image3.jpeg
Reprasentation mittels nicht verteilter (links) und verteilter Reprasentation

(rechts)

meme Ceee
mX X
® XX
WX X
X ® X X
X (D¢ X
X ® X K

omemEOoNm
X
X @

X




image4.jpeg
ey Architekturdesign

' Definition der Hyperparameter

K Training

= Evaluation




image5.jpeg
Zwei Regressionsmodelle





image6.jpeg
Beispielhafte Darstellung der Anzahl verkaufter Smartphones in Abhangigkeit

von den investierten Werbekosten

50

40

20

verkaufte Smartphones (Millionen)
8
N

10

T T T T
6 8 10 12
Werbungsinvestitionen (Millionen €)




image7.jpeg
Regressionsgerade des Beispieldatensatzes

%
=)
|

&
=)
|

verkaufte Smartphones (Millionen)
o w
o o
| |

=
=)
I

T T T T T T T T
2 4 6 8 10 12 14 16

Werbungsinvestitionen (Millionen €)




image8.jpeg
Darstellung des Beispieldatensatzes

1.0 - ® © 0 0 0 0 0 0 0 o

o o °
> o ©
Il 1 |

Priifung bestanden

o
N
|

00| © e @ @ @ @ 06 0 0 @

T T T T T T T T
25 5.0 D) 10.0 125 15.0 175 20.0

Lernstunden




image9.jpeg
Regressionsgerade fiir Beispieldatensatz

12+

1.0

o o
L

Priifung bestanden
(<
=
[l

T T T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17:5 20.0

Lernstunden




image10.jpeg
Geschatzte logistische Funktion fiir Beispieldatensatz
1.0 [—0—0—0—0—0—0—0—0—0—

° ° °
o o ©
Il 1 1

Priifung bestanden

=}
N
I

0.0 ——H—‘—‘—‘—‘—O—O—O—J

T T 1) T T T T T
0.0 2i5 5.0 75 10.0 425 15.0 17.5 20.0
Lernstunden





image11.jpeg
P pdarstellung Rosenblatt-Perzeptron

Xo
W
X o
1 W,y
Wy
X2 [=——2V
W3




image12.jpeg
Lineare Separierbarkeit logischer Verkniipfungen

ODER UND XOR
XZ X)
©1) euy || o) \0(1,1)
Xl X1
(0,0) (1,0) i (0,0) (1’)) e





image13.jpeg
hyAhy





image14.jpeg
Separierung mittels mehrlagigem Perzeptron
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Veranschaulichung Gradientenverfahren Betragsfunktion





image17.jpeg
Veranschaulichung Gradientenverfahren quadr: he Funktion





image18.jpeg




image19.jpeg
Minimum einer Kostenfunktion mit zwei zu mierenden Parametern

200

175

150

1zs

00

75 T(m,b)
50

%





image20.jpeg
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