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Defect Detection




51 Inspectors 250 Defect Types 23’000 defects per Year
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Diagnostic Trains

> 160 Km/h
> 18 Cameras
> 10 GB/Km




Diagnostic Trains

> 200 Km/h
> 14 Cameras
> 9 GB/Km

BT SBE CFF Frs

—pe

Infrastru kturdiagnose
R — A Y



SBB « Infrastruktur + Mess- und Diagnosetechnik « 03.09.19 7






Weather
\ = Rain
L 5 Snow
> lIce

Artefacts

> Dirt

> Leaves

- Chewing gum

Defect Detection for Railways

Geometry
> Forms
> Shapes
> Switch
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Projekt Railcheck
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Input Data

Rain Snow Dirt Switch Street
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Processing Pipeline

DFZ/gDFZ

Preprocess

Y

Clustering
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Anomaly classification

Welding Plastic Surface Chewing
Particle Defect Gum

SBB « Infrastruktur + Mess- und Diagnosetechnik « 03.09.19 12



=3

Data Labell

Export

\_w [ Open
H save

B2 g [ e @ . € Delete -
M 4 (%) Hide
0 7k

New o, o Lo
B save s... s s B SR 5 & Undol
File: Image File Browser Navigation Labeds

Image File Browser W Refresh &
[ « 20170919 » 20170919_162415 vl
@ 20170515 _162415#20_ 00451621 D112905464.png A
@ 20170919 _162415#20_00451661_0112915460,png
(20170915 _162415#20_00451701_D112925456. png
©20170919_162415#20_00951741_0112935452,png
@ 20170919 _162415#20_00451781_D112945445.png
20170515 _162415#20_00451521_D112955444.png
@ 20170919 _162415#20_00451861_D112965440.png
@20170515_162415#20_00451901_D112975436. png
Q20170919 _162415#20_00451941_0112985433.png
(20170915 _162415#20_00451981_D112995429. png
@ 20170515 _t62415420_n0452021 0113005425, prg
(©)20170919_162415#20_ 00452061 0113015421, png
@20170315_162415#20_00452101_D113025417.png
@ 20170919 _162415#20_00452141_0113035413.ng
(20170915 _162415#20_00452181_D113045409. png
0170919 _162415#20_ 00952221 0113055405, png
@ 20170915 _162415#20_00452261 0113065400, png
@ 20170513 _162415#20_00452301_D11307539. png
@ 20170919 _162415#20_00452341_D113085392,ng
@ 20170313 _162415#20_00452381_D113085385. png
@ 20170919 _162415#20_ 00452421 0113105384, ng
(©)20170915_162415#21_D0452466_D113116500. png
@ 20170919 _162415#21_00952505_0113126495.png
(20170919 _162415#21 00452545 0113136491, png
@20170315_162415#21_DN452585_D113145457. png
@20170919_162415#21_00452625_0113156482,png
0170919_162415421_D0452665_D113166475. png
@ 20170919 _162415#21_00952705_0113176473.png
@ 20170515_162415#21_00452745_D113186469. png
Oiiissis ieaiisasi foissias 5113198468 prg
@20170919_162415#21 004952825 _D113206460. png
@ 20170315 _162415#21_D0452865_D113216456. png
@ 20170919 _162415#21_00452905_D113226452,png
@20170915_162415421_D0452945_D113236447. png
@ 20170919 _162415#21_00952985_0113246443.png
@ 20170915_162415#21_D0453025_D113256439. png

9192

92

a0

8992

BRIZ

8792

o
2
a

@20170813_162415#21_00453065_0113268434.pnig 2 ']
@20170915_162415#21_00453105_0113276430,0n0
@20170813_162415#21_00453145_0113288426.prig
@20170919_162415#21 00453185 0115296422,p00
4 4 Record6330F 1128 P WM+ — = /X < > .
o
Search 20170818_152415 A

5] WMUD-SERVERO1 iDiamond _dstalSurveys| TSIMS\DFZ|RHIS_R_PNGI20170915,20170919_162415\20170919_162415#21_00452755_0113196465.png  Labels of image: 3

Madnifier

FRE & Refresh
Screen

iew

Add or
SBB CFF FFS.
Image Tools
Track Information || Label Settings Create Template... ™
Live Position (km) Misc =
Category
AIMUD-SERYERD1Diamond_data|SurveysiTSIME [E Color Cyan
yaldinfa Fourd For image feeln e
Description
Offcial k: (73267279 5
>
ISR e 15.05.2017 16:24
S5count 452802
551Count 113200500
inelD 415
Trackbiame TNKI2E 1-5EN7011 2
TrackiD 21163200
TrackType 1
Gfficaliiometer 73.2675127620%
MeasuredSpeed 118.6944
Date 18.08.2017 14:23
wehicleorientation Forward
Kiometrage Decreasing
Temperature TLA%E7
Lathude: APQIL AN
Langhude 767 82970 Templates X Remove © B
Alitude 4613
Passangerspeed 200
# |0 @ | Category Typs
»|c GooD ] Image
B BAD | Image
0 oberflach.. B Rectangular
1 Jnink - Rectangulsr
N NOTCEAR [ Rectangulsr
= 5 Squat Fin.. HEE Rectangular
Go to position T | Schieuder... N Rectangular
Track
Kibmeter  |0,000000 =
D Templates  Label Browser
kT stzx9sez

SBB « Infrastruktur + Mess- und Diagnosetechnik « 03.09.19

13



Train and use Neural Network







Agree, that we don’t agree

-Position: 689.915904
3 Surface Defect

0 Joint

0 Welding

1 Unclear

0 Wheel Slip

0 Squat

1 No Defect

0 Delete Label

-Position: 560.544768
1 Surface Defect

0D Joint

0 Welding

1 Unclear

0 Wheel Slip

1 Squat

1 No Defect

D Delete Label
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Fingerprintig
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Defect Evolution

Nov. 16 Feb. 17 April 17 Mai 17 June 17 August 17
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Preprocess Classification Fingerprint

Lifelong
Clustering Anomaly Learning
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ETH Mobilitatsinitiative — OMISM

The exact time of measurement
allows you to combine sensor data
from multiple systems.

It enables correlation between
different types of measurement in
order to improve system
understanding and ultimately
performance.

First such projects are now starting

One example is the combination of
rail surface defects and acceleration
measurements on the axle of the
trains.
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Improving Predictive Maintenance
and System Understanding

Philosophie- und

Paradigmenwechsel

Situation Heute

1 Morgen
schematisch

Erfahrungsbasiert, Fachkompetenz

Daten / e o o
Informationen S e

F

Tools /
Werkzeuge

swissTAMP swiss TAMP
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Rail under control and shaping the mobility of the future -
simple, personal, connected.

Promoting the quality of life

Switzerland and its regions. E I a

and competitive edge of
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