
Enlighten-web - interaktiv visuell analyse 
for bedre forståelse av geofarer

Tor Langeland 25. April 2018
Universitetet i Bergens IT-forum Solstrand



«Kort fortalt skal EPOS samle data om jordobservasjoner som jordskjelv,
vulkanutbrudd, tsunamier og andre prosesser i jordens indre, fra
forskningsmiljøer og måleinstrumenter over hele Europa.

Prosjektet kan bidra til bedre forståelse for slike naturkatastrofer, og raskere
respons fra myndigheter når de oppstår.»

Kuvvet Atakan til geoforskning.no 31.10.2016

Enlighten-web – EPOS-N komponent for interaktiv visuell analyse av data 
relatert til geologi og geofysikk

European Plate Observing System
Europeisk infrastruktur program

Den norske implementeringen av EPOS



Oversikt

• Litt om CMR

• EPOS 

• EPOS-Norway

• Enlighten-web for visualisering av data relatert til geologi og geofysikk

• Enlighten-web under panseret

• Jupyter Notebook og Jupyterhub

• Veien videre – The European Open Science Cloud



About Christian Michelsen Research (CMR)

Technical and industrial research 
institute founded in 1930

Research into demonstrators, 
prototypes and commercial 
products.

Measurement technology and 
platforms

Smart sensors and Data science 

Market areas like Oil & Gas, 
Renewable energy, Marin and 
Environment, Health and medicine, 
Traffic and transport,…

CMR is a non-profit organization, 
owned by Norce AS. 

Norce is a newly established 
company owning CMR, UNI 
Research, IRIS, Teknova and 
Agderforskning.



CMR Science & Technology competence areas

Properties

Temperature

Heat transfer

Wind turbulence

Fluid flow

Vibrations

Sensing

Electromagnetics

Optics

Acoustics

Gamma

Processing

Electronics design

µProcessors

Embedded 
software

Optimization
Filtering

Communication

Wireless

Networking

Mesh

IoT

Analytics

Data analysis

Modelling and 
simulation

Big Data

Machine learning

Image analysis

Decision

Decision support 
systems

Visualization

Automation

From sensing to decision



Oil and gas

•Flow, flow assurance and 
test facilities 

•Fluid characterization

•Subsea leak detection

•Subsea pipeline 
inspection 

•Visualization tools

Renewable energy

•Offshore Wind  -
measurements, analysis 
and decision support

•Geothermal Energy –
distributed energy 
systems

•CO2 Storage and 
monitoring

•Energy Systems

Marine and environmental 
observations

•Autonomous sensors and 
platforms 

•Decision support systems 
for aquaculture and 
fisheries

•Advanced software for 
stock assessment

•Simulation and 
measurement systems for 
aquaculture  

•Modelling, monitoring 
and data analysis

Maritime, transport and 
rescue

•Traffic monitoring 
systems

•Real time monitoring 
and analysis for vessel 
traffic and logistics 

•Decision support for 
search and rescue 
operations

•Visualizing and analyzing 
big data

Medicine and health

•Medical visualization 
tools for healthcare 
professionals

•Development of 
sensor/demonstrator for 
clinical studies

•Medical technical 
equipment for 
rehabilitation

•Modelling, image 
analysis and visualization

CMR Science & Technology - Market areas





EPOS er et ESFRI prosjekt

ESFRI = European Strategy Forum on 
Research Infrastructures “

• …a coherent and strategy-led 
approach to policy-making on 
research infrastructures in Europe…”

• ESFRI Roadmap

• Finansiering: FP7, Horizon 2020, ESI 
Funds

• Horizon 2020: 2,5 Mrd. Euro mellom 
2014 og 2020



ESFRI Roadmap 



EPOS tidslinje

• ESFRI Roadmap entry: 2008

• UiB Geovitenskap partner i prosjektet

• I IP-fasen er UiB Geovitenskap leder for arbeidspakke 6

• Kuvvet Atakan sitter i Project Development Board for EPOS IP



The EPOS infrastructure
A long-term plan for the integration 

of research infrastructures for solid Earth Science in Europe

EPOS integrates the 

existing and future advanced 

European facilities into 

a single, distributed,

sustainable infrastructure 

taking full advantage of new e-

science opportunities

for Open Science



Data generation
Data collection

Responsible 
of sustainability 

and operation
IPR

Data curation
Metadata

Registration
Community Services

Standardization
Data pocilies 

Interoperability
Brokerage

Metadata registry
Processing

Aggregation 
Integrated analyses

Visualization

EPOS Architecture for Implementation
community-specific integration novel e-infrastructure 

Procurement
Sustainability



EPOS IP is a complex project with 46 partner institutions and 17 WPs



EPOS ICS Portal



• Integrert og enklere tilgang til data fra eksisterende seismiske og geodetiske
nettverk, samt geologiske og geofysiske databaser.

• Bygge ut ny monitoreringsinfrastruktur med spesielt vekt på den arktiske
dimensjonen.

• Fasilitere samarbeid på tvers av faglige disipliner, blant annet gjennom verktøy
for visuell analyse av store tverrfaglige datasett.
– Utfordring fordi EPOS omfatter stort mangfold av datatyper



Kartverket

• Finansiert av NFR 2016 – 2020 (implementeringsfase): ~51 MNOK

• Totalbudsjett 2016 - 2025: ~84 MNOK

• Prosjektledelse UiB



EPOS-N Components

• Component 1: E-infrastructure
• Data integration
• Data analysis tools and visualization tools
• National web portal
• Data storage, hardware and maintenance

• Component 2: Improved Observations in the Arctic
• Nordland (seismic and geodetic stations)

• Svalbard (seismic and geodetic stations)

• Jan Mayen (volcano observatory)

• Bjørnøya (seismic array)

• OBS – offshore surveys

• Knipovich Ridge aeromagnetic survey

• Component 3: Solid Earth Science Forum
• Solid Earth Science Forum Workshops

• Training sessions



Enlighten-web

Utviklet av CMR

Interaktiv Visuell 
Analyse

Web app

• Effektiv visualisering av store flerdimensjonale datasett

• Millioner av punkter – full interaktiv respons

• Interaktiv filtrering av data “Brushing and linking”











Støtte for WMS



• Python web-server
• Enlighten web data-

backend

Enlighten web client
• Angular web framework
• Utilizes JavaScript typed arrays for 

efficient data transport
• Utilizes WebGL for efficient and 

hardware accelerated visualization 
and graphics

• CESIUM map engine

HTTP REST

Websockets
Non 
blocking IO

Adapts rendering load on client to performance

Enlighten-Web under panseret



• En web applikasjon som lar deg opprette og 
dele dokumenter med kode, beregninger og 
forklarende tekst eller presentasjoner

• Programmering i nettleser, mer enn 40 språk 
å velge mellom, Python, R C++, Fortran…

• http://jupyter.org/

Jupyter Notebook



Notebook example 



Visualisering i Enlighten-web



• Jupyterhub er en flerbrukerversjon av Jupyter Notebook

• For implementering på tjenere på universiteter, bedrifter, skoler, 

forskningslaboratorier etc.



Physical machine

Virtual machine

Jupyter
Notebook

Data

Enlighten
server

HTTP REST

Websockets Enlighten Web
Client
Visualization ++

Spawns Hosts

Local data 
storage

Jupyter
Server

Enlighten-Web Virtual Research Environment



EPOS-N/SESF Workshop

Solid Earth Science Forum (SESF) Workshop i november 2017

• Dag 1: Scientific Python introduksjon

• Dag 2: Deltagerne anvendte Enlighten-web for å løse vitenskapelige oppgaver 
forberedt av SESC 

• Dag 3: Deltagerne kombinerte Jupyter notebooks og Enlighten-web (egne data)

• Positive tilbakemeldinger og mange gode forslag for videre utvikling



• Component 1: E-infrastructure
• Data integration
• Data analysis tools and visualization tools
• National web portal

• bygget på Enlighten-web
• Interaktiv visuell analyse av metadata (data om data)

• Data storage, hardware and maintenance

• Enlighten-web som ICS-D

Veien videre



Data generation
Data collection

Responsible 
of sustainability 

and operation
IPR

Data curation
Metadata

Registration
Community Services

Standardization
Data pocilies 

Interoperability
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Metadata registry
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EPOS Architecture for Implementation
community-specific integration novel e-infrastructure 

Procurement
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User’s PCServer

Jupyter
Notebook

Enlighten
server

Enlighten Web 
Client

Data

EPOS ICS Portal

Workspace

Enlighten-web som ICS-D



“…(EOSC) will offer 1.7 million European researchers and 70 million professionals in
science and technology a virtual environment with open and seamless services for
storage, management, analysis and re-use of research data, across borders and
scientific disciplines by federating existing scientific data infrastructures, currently
dispersed across disciplines and Member States.”

Digital Single Market Strategy

EC H2020 Call INFRAEOSC-04: Connecting ESFRI infrastructures to EOSC through
Cluster Projects

EOSC – The European Open Science Cloud



ENVRI FAIR – Connecting ESFRI infrastructures to 

EOSC through Cluster Projects

• EPOS deltar med arbeidspakken “Implementation SOLID EARTH  Subdomain”

• UiB Geovitenskap (CMR «linked party»): Implementation of FAIR roadmap in ICS-D 
services 

• FAIR prinsippene -“Findable, Accessible, Interoperable, and Re-usable”

• (https://www.force11.org/group/fairgroup/fairprinciples)

https://www.force11.org/group/fairgroup/fairprinciples


Enlighten-web i andre prosjekt

• Demo 2000

• ConocoPhillips, NFR

• Akvaplan-niva

• 3 autonome glidere på tokt

• Operativ web portal



Takk for oppmerksomheten!

Spesiell takk til
Kuvvet Atakan (UiB) og Ove Daae Lampe (CMR)


