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Structure

=" |ntroduction
= SmartHelm
= Database

= BITS



Introduction

= BITS
— Unification of different data sources P,
— Counting data & B “ T S
— Near-accidents v,
— Bicycle parking
— Snifferbike

‘ Output of open cycle data and analysis results

= SmartHelm
— Development of an intelligent bicycle helmet as an assistant for courier drivers

— Data Warehouse P
— Storage, analysis and processing of data S

— Integration of various data formats m a rt' I_l"\ /\\

Der intelligente Fahrradhelm

The aim is to analyse bicycle routes
— Using EEG data



SmartHelm



Review

= QObjective: To analyse bicycle routes using SmartHelm data

= Development of a data warehouse system

= Visualisation of the distraction factors via heat maps

Quelle: UVEX SPORTS GROUP



Data availabllity

= No hall study could be carried out so far, only a laboratory study was carried out -> No complete
data basis for analyses available

Picture: Dr. Dennis Kiister

= Alternative approach: synthesise EEG data based on laboratory data provided by the Cognitive
Systems Lab (CSL) of the University of Bremen



Preprocessing of EEG data

xdf files from the experiment were imported into EEGLAB
= Mapping of the measuring points (electrodes) used in the experiments
= Mapping of the events to the EEG data

= Noise data removal

Raw (imported) data Mapped data



Preprocessing of EEG data

= |n preparation for ICA, the data was re-referenced and filtered

= Application to recognise and analyse individual components in data

Pre-processed data



Preprocessing of EEG data

= Resampling of the data
= Methods were applied with default settings

Preprocessed data (with deletion)



SmartHelm

Preprocessing of EEG data
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Production of synthetic data

Result of some tests: Standard libraries not suitable

Research result: Treatment of the problem with Machine Learning

11



Create Synthetic Data

Deep Convolutional Generative Adversarial
Network (DCGAN)

= generate data that is improved until it is
considered to be real data

Wasserstein Generative Adversarial Network
(WGANM)

=  Similar to the DCGAN, with differences in the
input of the generator and the operation of
the discriminator

Variational Autoencoder (VAE)

= The datais controlled and automatically
coded within a certain variation

n DeConvl DeCorw2 DeConv3 DeConvd In Convl Corv2 Conv3 Convd
4
4x4x512 Ii[ i i |__l
(Randominput) 8Xx8x 256 * Ex 1668 Slx BIX 12}8 4{)( 4IJ( ?_5’6
(BN, Relu) X X BN, IRelu BN, IRelu|
16x16x 128, ) ¥ 64 (BN, IReLu)
(BN, ReLu) BN, IR 32x32x32
plAstAl (IRely)
6dx64%3 64x64x3
(BN, tanh)
Generator Discriminator -
Image generated
Real
Samples
1
Learn how to tell apart
Latent fake data from true data
Space
Learn data

I distribution

x
. H Fine Tune Trainin g
VPSP SO bt e i SN
training
process
decoder
:?::;::mn sampler a decoded content
(reconstructed input / 1 2

enerated content)
sampled vector g

(from latent space)



Outlook

= Structure of our data is fundamentally different, therefore a simple use of the
given methods is not possible

= Conclusion: Synthesis of EEG data very complex

= New main task: research and implementation of data synthesis with specially
developed machine learning algorithms

= The performance of the analyses is postponed

13



Database



Intentions

= Unification of all CSV files from different partners
= Easy connection to other projects (e.g. CyclingDataHub)
=  Automated algorithmic analyses

= MariaDB
— Relational database
— State of the art performance
— Open Source (developed from MySQL)
— Widespread



®¥ orderdata

alD
customerlD
firstName
lastName
strksNr
strksName1
strksName2
UPOC
4 shipmentRegistration
4 scheduledDeliveryTime
street
houseNumber
postCode
city
name
4) eventRecording
serviceDesc
articleDesc
districtDesc
districtGroupDesc
depotDesc
paramUPOC
orderstatus
eventType
alternativeCode =3 openstreetMap
mark 4 city
eventDesc 4 postCode
4 street
4 houseNumber

alD
lat
lon
place_id
osm_type
display_name
category

Star schema In the Smarthelm database

== helmet
3 ID
description aid
= helmetID
trial
timestamp
e
el
e2
e3
e4
es
#= order ey 26

s orderdatalD e7
¢ helmetID e8
s weatherID e9
s eeglD

s openstreetmaplD

== weather

temperatureMax
temperatureMin
temperature
heatindex
precipitation
snowDepth
windSpeed
windGust
cloudCover
relativeHumidity
conditions
winddirection



(o= N I PR s B S TE B L B

Different structures

A
date

2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.

B
time start
00:00
00:15
00:30
00:45
01:00
01:15
01:30

C D
time end counting station
00:15 Berchem TOT
00:30 Berchem TOT
00:45 Berchem TOT
01:00 Berchem TOT
01:15 Berchem TOT
01:30 Berchem TOT
01:45 Berchem TOT

E
forward

oo o o o oo o

F
reverse

oo o o O MO

total

G

L= Q== R o= [ o N s B L& )



(o= N I PR s B S TE B L B

Different structures

A
date

2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.

B
time start
00:00
00:15
00:30
00:45
01:00
01:15
01:30

time end

C D

00:15 Berchem TOT
00:30 Berchem TOT
00:45 Berchem TOT
01:00 Berchem TOT
01:15 Berchem TOT
01:30 Berchem TOT
01:45 Berchem TOT

counting station

E
forward

F
reverse total
0 0
] 2
A
Zeitraum
Time

Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018

10 | Sonntag, 1. April 2018

G

0

2
B

1. April 2018 -> 30. April 2018

50101 Damm 50601 _MNadol 50201_Garte heilig

3
]
4
10
4
4
9

C

0

o WO Qo w

6

L= IR L IR R S R PR

L L N =

14

50701_Pferd 50301 Roon: 50401 Ofene 50501 Alexar 50801_Amal

6

L w O = oW

[=RE =00 ==

9
10
11
12

2

L T o T o T o T o TR o B |



(o= N I PR s B S TE B L B

Different structures

A

date time start

2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.
2020.04.01.

A
1 [Datum
2 | Montag, 13.
3 | Montag, 13.
4 | Montag, 13.
5 | Montag, 13.
& | Montag, 13.
7 | Montag, 13.
& | Montag, 13.
8 | Montag, 13.
10 | Montag, 13.

E

00:00
00:15
00:30
00:45
01:.00
01:15
01:30

April 2020
April 2020
April 2020
April 2020
April 2020
April 2020
April 2020
April 2020
April 2020

time end

D

00:15 Berchem TOT
00:30 Berchem TOT
00:45 Berchem TOT
01:00 Berchem TOT
01:15 Berchem TOT
01:30 Berchem TOT
01:45 Berchem TOT

E

K15 Berliner StrafVe

13
21
12

16
a1
16

16

counting station

E
forward

F
reverse total
0 0
] 2
A
Zeitraum
Time

Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018
Sonntag, 1. April 2018

10 | Sonntag, 1. April 2018

CO 0O M) L2 k2 WD DA

14

ca

G

0

2
B

1. April 2018 -> 30. April 2018

50101 Damm 50601 _MNadol 50201_Garte heilig

3
]
4
10
4
4
9

6
14

4
15

4
22
12

9
17

C

0

o WO Qo w

6

o W

6

15
13
24
10

&
10
23
17
18

L L N =

14
5]

50701_Pferd 50301 Roon: 50401 Ofene 50501 Alexar 50801_Amal

6

W O = Lnow

3

K61 Christophorusweg K51 Nikolausberger Weg K63 Robert-Koch-StraAVe K13 Wender LandstralVe

13
15
11
11
11

10

[=RE =00 ==

9
10
11
12

2

L T o T o T o T o TR o B |



Different structures

B D G
1 time start  time end ounting statio forward reverse
2 20207004 ] 00:15 Berchem TOT 0
3 |2020.04.01. 00:15 00:30 Berchem TOT 2
4 12020.04.01. 00:30 00:45 Berchem TOT A B c D E F 5 H J
5 |2020.04.01. 00:45 01:00 Berchem TOT 1 |Zeitraum 1. April 2018 - 30. April 2018
& |(2020.04.01. 01:.00 01:15 Berchem TOT 2
7 |2020.04.01. 01:15 01:30 Berchem TOT 3 50101 Damm 50601 _MNadol 50201_Garte heilig 50701_Pferd 50301 Roon: 50401 Ofene 50501 Alexar 50801_Amal
8 |2020.04.01. 01:30 01:45 Berchem TOT 4 TSoantag, 1. April 2018 3 0 6 6 6 1 3 2 C
5 | Sonntag, 1. April 2018 5] 3 4 7 3 0 10 C
& | Sonntag, 1. April 2018 4 ] 3 3 3 0 11 C
7 | Sonntag, 1. April 2018 10 ] 2 2 1 1 12 C
8 | Sonntag, 1. April 2018 4 ] 4 4 ] 1 C
§ | Sonntag, 1. April 2018 4 9 3 14 3 0 C
A B 10 | Sonntag, 1. April 2018 9 ] 5] 5] 3 0 C
1 K15 Berliner StraA¥e K61 Christophorusweg K51 Nikolausberger Weg K63 Robert-Koch-StraA¥e K13 Wender LandstraiVe
2 Wemtag, 13. April 2020 19 8 ] 15 13
3 | Montag, 13. April 2020 21 9 14 13 15
4 | Montag, 13. April 2020 12 2 4 24 11
5 | Montag, 13. April 2020 7 3 15 10 11
6 | Montag, 13. April 2020 16 2 4 a8 11
7 | Montag, 13. April 2020 31 2] 22 10
8 | Montag, 13. April 2020 16 8 12 23 8
8 | Montag, 13. April 2020 7 14 9 17 10
10 8 17 18 9

Montag, 13. April 2020 16



Structure

®® location

2 type

z counkry

g city

s station

g id
lakitude
longitude

== holiday
s name
g id

== bicycleCount

¢ holidaylD
¢ locationlD
+ weatherlD

g 1D
< timestamp
direction
direction2
total

== weather

“; timestamp

s counkry

y city

g id
temperature_max
temperature_min
temperature
heatindex
precipitation
snowDepth
windSpeed
windGust
cloudCover
relativeHumidity
conditions
winddirection
classification




Structure

== holiday
4 name
qid == weather

“3 timestamp
& counkry
g city
= bicycleCount s id
+ holidayID temperature_max
< locationID temperature_min
- weatherID temperature
heatindex
precipitation
snowDepth
windSpeed
windGust
cloudCover
relativeHumidity
conditions
winddirection
classification

== location

z type

& counktry

o city

¢ station i ID

4 id & timestamp
latitude direction1

direction2

total

longitude

bicycledata.bicycleCount: 5.543.500 Zeilen gesamt (ungefahr], limitiert auf 1.000

ID  timestamp ¥ holidaylD ¥ locationlD ¥ weatherlD direction direction2 total
5. 068 i ' (MULL) (MULL) i
(MULL) (MNULL)
(MULL) (MULL)
(MULL) (MULL)

(MNULL) (MNULL)
(MULL) (MULL)




BITS API



Review

= Development of a data warehouse

— MariaDB as database
— Structure of a star schema for data storage

= Scripts for
— Entering the data
— Provide initial analyses

= Connection of a weather API for additional data

— Use of visualcrossingweather.com
— Purchase of a licence to use the data



Current status

= Development of an APl interface

— To download raw data
— csv files
— json files
— runs on the protected server
— Using a proxy
— connected to freely accessible website

= Remodel of the infrastructure for inserting data into the database
— optimised codebase
— Better folder structure for future expandability



Current process

.'_:;5'\




Problems

= Visualcrossingweather
— No rights to publish raw weather data
— Sometimes has bugs that we have to report
— but processed data can be freely published

= Server interface
— IT services of the university provided proxy address
— Time was lost because the problem was not ours

= Corona situation makes communication problems more difficult



Outlook

* Further processing of raw data by the end of the year
= Analysis with Power Bl and ArcGis Pro

= Development of the website
— Calculation and provision of KPlI's
— Dynamic graphs
— heat maps
— Snifferbike
— Weather data classifications



Mockups

Pt"OJektgruppe Blog DasTeam BITS Smarthelm Kontaki Impressum und Datenschutz Q
Bicycle Data N 2
Searcl

Private: Bicycle’s Data Mockup

Choose your desired data

Choose a region:

Antwerpen v

Start date End date

@ Choose your attributes

Counting Data

direction1 direction2 total

"-.7 leity) (station) type latitude longitude

Generate Data

I . '!mllln.
1l _lli_;lu;mu!!!!!l!llh“l:uul 11 TTTTYPRPAR.




Mockups

Choose your desired data

Choose a region

Start date End date

1.01,2018 (m]
© Choose your attributes

recording_time  trip_sequence  pm10 (PMES) voc

voitage

country clty station type atitude longitude

Generate Data




Map

» |ntegration via Folium / Leaflet

= especially Snifferbike

BITS

31



Thank you for your kind attention.

Get in touch



