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Single Page Applications

Modular situational awareness tools for data visualization

Tobias Hobbel

In cooperation with:

Dr. Frank Sill Torres,

Dr. Arto Niemi,

Dr. Bartosz Skobiej,

Dr. Oscar Hernan Ramirez Agudelo
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Introduction KUES

» Core task
= ,Design a GUI that allows to
monitor selected indicators
of Offshore Wind Farms.”

 For the presentation we will focus on
data representation

 Different tasks were important
= AIS Data
» Turbine Data
= Bayesian Network
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Methodology of the Framework

» Used Angular as a Framework
= Allows for Single Page Application (SPA) approach
= A SPA s a web application that interacts with the user by

dynamically rewriting the current web-page with new data

from the web-server [...]." Dashboard
10
L

* Also used a small backend

» Responsible for pre-processing of data gk ——

ne 1: Electrical frequency unacceptable harmonic resonance

&
=3

ne 1: Unauthorized Person gained access to the network/system
ne 2: Sea cable damaged, all systems are shut down

ne 2: Electrical frequency unacceptable harmonic resonance

ne 2: Risk of leakage/environmental pollution

ne 2: Unauthorized Person gained access to the network/system
ne 3: AIS i failed, risk for collision !

ne 3: Electrical frequency unacceptable harmonic resonance
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ne 3: Unauthorized Person gained access to the network/system

Weather Data of the Site
] mein-c Wind S

Source: https://en.wikipedia.org/wiki/Single-

# page application
l DLR
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Implementation KUES

Selected Ship
MMSI: 12345678

Name: CTV

Destination: Cuxhaven

Persons: 7 People

Speed: 30km/h

Longitude: 8.718585894094577
Latitude: 53.867742303265835
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> Web applications > Tobias Hobbel « MARESEC 2021> 14.06.2021

Python Code and Model by

Node Name

ProtectFish

ProtectBats

MeasuresHelicopter

LightingProtection

SafetyROV

Failure
Rate

0.0050

0.0050

0.0051

0.0050

0.0201

pLr Dr. Oscar Hernan Ramirez Agudelo;

17

18

19

20

21

Node Name

RegularMaintenance

PLB

AvoidManipulation

TrafficControl

ProtectBirds

Failure
Rate

0.0050

0.0150

0.0050

0.0050

34

35

36

Node Name

SafeCommunication

Trainings

ProtectCable

PPE

EPIRB

Failure
Rate

0.0151

0.0050

0.0050

0.0150

0.0050

#

Node Name

SafeTransfer

PreventEspionage

CollisionAvoidance

ProtectMacelle

ITSecurity

Failure
Rate

0.0050

0.0050

0.0050

0.0151

0.0150
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Introduction Risk Register

» A Database to store Entitys, Reports and Scenarios
» Risks are assigned by the user based on data
» User should compare current risk to stored risks and assess the situation
» Theory and Database model were created by Dr. Arto Niemi

RiskMatrixTable

. . - : RiskReportsTable
P RiskMatrixID
« Main goal -> Create a user friendly GUI i P ReportD S panpleTable o ouperTypeTable
. F xAxisiD Title F  ScenariolD PF  SuperT
» Search data and represent it for the user F o yusiD " | ReportData . e S
F riskAxis|D &= RiskReportsTable_PK (ReportiD) Title 8% SuperTypeTable_EntityTable_FK (EntitylD)

4 % SuperTypeTable_EntityTable_FKv2 (SuperType

2= RiskMatrixTable PK (RiskMatrixID)
= Add new data oMk Tatl P o atta) ExampleData e
5 RiskMatrixTable_RiskAxisTable_FK (xAxisiD) K
—™ @ ExampleTable_PK (ExamplelD)

[£ RiskMatrixTable_RiskAuisTable_FKu2 (yAxisiD) +
=8 RiskMatrixTable RiskAxisTable FKv3 {riskAxis|t4 t *8 ExampleTable_ScenarioTable_FK (ScenariolD, Entity
RiskAnalysesTable
: . RiskAxisTable P AnalysisiD T
« Again Angular was used with a Python (Flask) > RiskAusiD « |F ScenariD
Title F EnttylD ScenarioTable EntityTable
b acC ke d Size r gsil\Dnatta' D P ScenariolD P EntitylD
F  categorylD Eo 'S taIL;"‘ PF  EntitylD Name
(3= RiskAxisTable_PK (RiskAxisiD) rrlpap F DomainlD P Description
(3 Risk/xisTable_CategoryTable_FK (CategarylD| F LIBe"hOOd 0 P Description F Is_Part_Of
x F RiskID ScenarioData @ EnlityTable_PK (EntitylD)
MatrixCriteriaAllocationTable F_ ReportiD I — o e 55 EnityTable_EntityTable_FK (Is_Part_Of)
PF RiskMatrix|D |&= RiskAnalysesTable_PK (AnalysisiD) = Table_EnttyTable_FK (EntitylD) ¥
%8 RiskanalysesTable_CriteriaTable_FK (ImpactiD) %3 ScenarioTable_DomainTable_FK (Domain) |~~~ ==~
P XIndex % RiskAnalysesTable_ScenarioTable_FK iolD, Entityld
P | d EBR\skAnalysesTaDIe CriteriaTable_FKv2 (LikelihoodID) S
ylndex 55 RiskAnalysesTable_CriteriaTable_FKv3 (RiskiD)
F CriterialD % RiskAnalysesTable_RiskMalrixTable_FK (RiskMatrixiD)
|&= MatrixCriteriaAllocationTable_PK (RiskMatrixID, xindex, ylnde yoesTable RiskReportsTable, FK (Re'”g"f’ 7Y
EB MatrixCriteriadllocationTable_CriteriaTable_FK (CriterialD) T
[5 MatrixCriteriaAliocation Table_RiskMatrixTable_FK (RiskMatrix |
x . DomainTable |
AxisCriteriaAllocationTable aTable P DomainlD
Name
CategoryTable PF RiskAxisID P CriterialD Description |
P  CategorylD P Index by—s  Classifier F  Is SubType OF -
Description | F - Q”tenalD — CriteriaData - Dnma\n';me_F'K :Duma;D) :
|[#= CategoryTable_PK (CategorylD) ‘ (@ AxisCrileriaitiocationTable_PX (RiskAxisiD. Index) F CategoryID %% DomainTable_DomainTable_FK (Is_SubType_OF) |
(%8 AxisGriterianlocation Table_RiskiAxisTable_FK (RiskAxisiC] - - - -
el , & CriteriaTable_PK (GriterialD) I
¥ AxisCriterianliocationTable_CriteriaTable_FK (CriterialD) e 7 |




DLR.de ¢ Chart 7 > Web applications > Tobias Hobbel + MARESEC 2021> 14.06.2021

Implementation Risk Register

# Deutsches Zentrum Search Database
DLR fiir Luft- und Raumfahrt

»» Personnel memibes

Entity: Personnel member

A person who is present in a professional context.

Report: Quantification of Occupational Safety for Offshore Wind Scenario: A member of personnel is hit by ice falling from a wind
- Farms turbine blade
Domain Likelihood Impact Risk
Personel safety Rarely occurs Fatality, extensive or catastrophic damage RGB: 255000000

description: Unacceptable residual risk which
requires further safety measures

Report: Quantification of Occupational Safety for Offshore Wind
Farms
author: Jennifer Mielniczek

-
S 2
school: Jade University of Applied Sciences g
type: Master Thesis ‘g 3
year: 2019 2
= 4
Scenario: A member of personnel is hit by ice falling from a g
wind turbine blade g 5
3
[x]
(11}
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Jashboard

critical

Visualization of the Framework - —
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Selected Ship

MMSI: 12345678
N:

o
e Destination: Cuxhaven
= Fersons; 7 People
> F Speed: 30km/h
4 Longitude: 8.7 1858589409457
“‘% b s Latitude: 53,867742303065835
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StreetMap contributors.

#7 Deutsches Zentrum
D

LR fur Luft- und Raumfahrt

———
Entity: Personnel member

A person who i present in a professional context

#7 utsches Zentrum
R fir Luft- und Raumfahrt

[‘Emtynome - | Type your seorch rere

Boat

cargo ship

Coastal region

Passenger ship

Personnel member

Project

Project stage

ship

_ Repor of personnel 5
Fams tubine blade
omain Uikelihand It Risk
Persn safety Rarely oocurs Fatalty, extensive o atastrophis damage RGE: 285000000
description: Unaceeptable residual sk which
equires further safety measures
Fams '
author: Jenniter Mieniczek 3
2
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type: Master Thesls 2 3
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Search
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Conclusion

» Web applications are very flexible

» As an example the map could also be used for (air) traffic visualization
 Allows for more interaction with data
» ,Low" entry level

» Requires a bit of knowledge in TypeScript and Python

« After this a lot of existing librarys can be used

« JavaScript for easy front-end visualization

Thank you for your attention!
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Questions

Tobias Hobbel
Intern DLR MI-RES

Bachelor IT Student at University of Applied Sciences Bremerhaven
Tobias.Hoebbel@dIr.de




