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MOTIVATION.

Evaluation of the "Statistics and Machin
Learning” Toolbox from MATLAB

Large number of recorded vehicle
measurements (unlabeled) available
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MACHINE LEARNING.

Algorithmsused Support Vecto
| Machines
S Discriminant
Classification
Supervised |  Neural
Learning Networks
» | Nearest
Neighbor
Unsupervised :
: el  ClUStErin .

Machine
Learning
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WORKFLOW.

Application
Record the Loading the Feature Training the of the model Validation of

measurements data extraction model to test data prediction
set
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GENERATION OF THE MEASURED DATA. TRACK

Train amodel

Trainingdataset

- HandlingcourseMiramas
- 259.000data points
| 43 minutes

Testdataset
- HandlingcourseAschheim
- 150.000data points
| 25 minutes

~
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GENERATION OF THE MEASURED DATA. -

Insert atriggersignal

Override
A

Signall

Signal 2

Signal 3

Signal 4
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GENERATION OF THE MEASURED DATA.

Insert atriggersignal

Override

A

0 0 1 1 1 1

Signal 1

Signal 2

Signal 3

Signal 4
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FEATURE EXTRACTION.
Filter.

T
31 il it
BOMEY Y

260 280 300 320 340 360 380

Suppressignalnoise

Original 7]

Filtered
}f Training and test data selmve to filter

In the same way
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FEATURE EXTRACTION.

Peak Analysis.

Peaks des Radwinkels

30 - Usethe FindPeak$unction
1§
20 - % ] - Minimum distance between thpeaks
v A 4

#
o | & ]
-30 : : : : : '

0.5 1 1.5 2 2.5 3

x10%
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FEATURE EXTRACTION.
Principal Component Analysis (PCA).

Y . L .
] Transformation in the directions of Principal Components
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MODEL SELECTION.
K-FoldCrossvalidation

fold1 fold2 fold3 fold4 fold5

varing 1 | R TN I
S
s D I D N
g+ (D I D N
B 7 o 950 O

SourceMachinelLearningor EvolutionStrategies Kramer, 2016, S.39

Blue= Traininglata set
Red: Test dataset

training 2
J Results Averageerror
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MODEL SELECTION.

confusionmatrix. ReceiveiOperatingCharacteristisCurve

Confusion Matrix

. ROC Curve
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True class

04r

True positive rate
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02r
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False positive rate

0

Predicted class

Goal: Goal :
100 % orthe greendiagonal AUC =1
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VIDEO: PROCEDURE.

(A Editor - C:\Users\q298084\Desktop\Dri

_J Daten_laden_zusammengefuegte_Daten.m test_modell_zusammengefuegte_Daten.m 0 | modell_validieren.m > | +

W d o oW N

[y
o v

1
12| =
3=
14

103)(=

I

$trainingsdaten = Daten laden zusammengefuegte Daten('C:\Users\g298084\Desktop\brauchbare Messungen\Zusammengefiigte Daten\datenset zusammengefuegt Miramas_komplett.ms
[~ function [daten] = Daten laden zusammengefuegte Daten(trainingsdaten)

% trainingsdaten laden
trainingsdaten = load((trainingsdaten));
trainingsset = trainingsdaten.neuesdatenset;

$Alle relevanten Signale in eine Matrix zusammenfiigen

d = [trainingsset.Radwinkel, trainingsset.Gierrate, trainingsset.Laengsbeschleunigung, trainingsset.Querbeschleunigung, trainingsset.Trigger];
daten = array2table(d):

daten.Properties.VariableNames = {'Radwinkel', 'Gierrate','Laengsbeschleunigung', 'Querbeschleunigung', 'Trigger'}:

~end

] ] »

[Daten_laden_zusammengefuegte_Daten ILn 15 Col 4
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RESULTS.
confusionmatrix: K-Nearest Neighbor & PCA Feature Extraktion

Confusion Matrix for K-Nearest Neighbor

90.0%
B0.0%
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E 2000 ; IROC (Funrel
30.0% 09F
20.0% 08T
10.0% 0.7
L a2
N N = 06
Predicted class =
305
Performance of model : gcm
Predicted 0 Predicted 1 = s
Lcotual 0 90.35% (B2943) 9.65% (8856) -
Actual 1 5.26% (3162) 94.74% (57004) 02y
0.1
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False positive rate
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RESULTS.
confusionmatrix. Support Vector Machine

Confusion Matrix for SVM
90.0%
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70.0%
@ 60.0%
3
s 150.0%
[= | 40.0% ; ROC Curve
130.0% 09t
20.0% 08t
10.0% 0.7
| £
S06f
Predicted class g o5
Performance of model : o04r
Predicted 0 Predicted 1 . 0.3
Actual 0 73.07% (67078) 26.93% (24721) 02
Actual 1 1.08% (650) 98.92% (59516) o
0
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False positive rate

MachineLearning overridedetection Seitel5



RESULTS.
confusionmatrix: Quadratic Discriminant analysis model

Confusion Matrix for Quadratic Discriminant
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2
Performance of model : § 0.4
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Actual 0  82.73% (75946)  17.27% (15853) 0zl
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RESULTS.
confusionmatrix. Complex Decision Trees

Confusion Matrix for Complex Decission Trees
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Performance of model : Soa4r
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Actual 0 95.86% (87996) 4.14% (3803) 65
Actual 1 1.84% (1109) 98.16% (59057)
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SUMMARY.

earning must always be carriec

beginning of the measurements, no adaptive
learninc

Generate C code from the learned algorithm
possible

Fast results with little previous knowledge
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