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Words from the management team:

Welcome to Visual Intelligence!
We are truly excited to lead an extraordinary consortium of private companies and public institutions into the 
next decade of the AI and deep learning revolution. We create innovations and value by advanced analysis of 
complex images. This is a need shared by all partners and central to our mission.  

Through user partners from the Cancer Regis-
try, GE Vingmed Ultrasound, Helse Nord IKT, 
University Hospital of North Norway, Insti-
tute of Marine Research, Equinor, Kongsberg 
Satellite Services and Terratec, the consortium 
covers the health domain, the marine sciences, 
the energy sector and earth observation.  This 
enables us to capitalize on synergies and trans-
lations of AI solutions across domains which is 
key to impact.  

We forge together the dominant Norwegian re-
search environments in machine learning and 
image analysis, with a proven track-record for 
solving challenging societal and industrial prob-
lems. Lead by UiT The Arctic University of Nor-
way in close collaboration with the University 
of Oslo (UiO) and the Norwegian Computing 

Center (NR), we operate under a unified man-
agement team with a strong and aligned strat-
egy, creating a competence reservoir with com-
plementary strengths across the research hubs.  

We at UiT, UiO, and NR benefit from years of 
collaboration despite being located at different 
geographical locations, partially based on utiliz-
ing communication tools that limit the need for 
physical co-location. This experience has ena-
bled us and the rest of the consortium to “hit the 
ground running” in the SFI Visual Intelligence, 
despite the new situation with the corona virus, 
having already operated in a distributed man-
ner in many previous research projects.  

Nevertheless, also when embarking on our im-
portant mission to educate the next generation 

AI candidates, we look immensely forward to 
being able to physically meet across the consor-
tium and to provide a vibrant network for the 
graduate students and young researchers in the 
centre and beyond.  

There is no doubt in our mind that SFI Visual 
Intelligence is a timely research centre consider-
ing the potential for research-based innovations 
within deep learning and image analysis. Our 
consortium, aided by a strong international col-
laboration, will contribute to the digitalization 
of the Norwegian business sector and to benefit 
from AI in societal domains where Norway and 
SFI Visual Intelligence have great potential to 
take the lead.   

We look forward to the years to come!

Robert Jenssen
Centre Director

Anne Solberg
Co-Director

Line Eikvil
Co-Director

Inger Solheim
Administrative Coordinator

Photo: AtlasStudio/Mostphotos & Robert Jenssen
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Vision
Visual Intelligence shall be the lead international provider of cutting-edge research- 
based innovations for complex image analysis by researching the next generation 
deep learning solutions to answer innovation needs shared across our consortium of 
corporate and public user partners. 

The consortium partners come from different business areas but all rely on complex 
image data for sustainable value creation, posing shared research challenges. Visual 
Intelligence exploits this crucial cross-fertilization in the research and innovation.

Objectives
Our main objective is to unlock the potential of visual intelligence across the main 
innovation areas medicine and health, marine science, the energy sector, and earth 
observation by enabling the next generation deep learning methodology for extract-
ing knowledge from complex image data.

This will be accomplished through analysis of complex imagery for real-life applica-
tions by solving our secondary objectives, permeating all innovation areas, which are:

To develop deep learning solutions

• For learning from limited data

• For exploitation of context, dependencies, and prior knowledge

• For estimation of confidence and quantification of uncertainties

• For explainable and reliable predictions 

The innovations will result in new and improved products and services for value crea-
tion for the consortium partners.
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Research challengesInnovation areas

Cross innovation synergies

Innovation
coordinators

International Scientific
and Innovation 

Advisory Committee

Principal investigators team

Management team

Research
partners  

User
partners

Consortium
board

Learning from limited training data

Context and dependencies

Confidence and uncertainty

Medicine and health

Marine sciences

Energy

Earth observation Explainability and reliability

Funding
Funding 2020-2028 in Million NOK Funding Cash Funding In-kind Total funding
The Research Council of Norway 96 96
Research partners 70,2 70,2
User partners 42,4 85,9 128,2
Total 138,4 156,1 294,4

Organisation
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International Scientific and Innovation Advisory Committee

The Management team

The Board

Robert Jenssen
Director

UiT The Arctic University of Norway

Anita Schumacher – Chair
The University Hospital of North Norway 

Leif Erik Blankenberg
Terratec 

Guoying Zhao
University of Oulu

Solveig Kristensen
University of Oslo

Inger Solheim
Administrative Coordinator

UiT The Arctic University of Norway

Jens Grimsgaard
Equinor 

Gudmundur Jøkulsson
Kongsberg Satellite Services 

Anne Solberg
Co-Director

University of Oslo, UiO

André Teigland
Norwegian Computing Centre

Giske Ursin
The Cancer Registry

Julia Schnabel
Technical University of Munich & King's 

College London

Arne Smalås
UiT The Arctic University of Norway

Line Eikvil
Co-Director

Norwegian Computing Centre, NR

Erik Steen
GE Vingmed Ultrasound 

Tom Robert Elvebu
Helse Nord IKT 

Zheng-Hua Tan
University of Aalborg

Frode B. Vikebø
The Institute of Marine Research
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VISUAL INTELLIGENCE

DEEP LEARNING

IMAGE ANALYSIS

Illustration: Changkyu Choi & Torger Grytå
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VISUAL INTELLIGENCE

DEEP LEARNING

IMAGE ANALYSIS

Visual Intelligence
Imaging of the unseen is needed in a large va-
riety of applications: imaging the inside of the 
body, the seawaters, the subsea and the earth 
from above. However, there is a lack of analysis 
tools with the power and trustworthiness to ful-
ly exploit such complex imagery for knowledge 
extraction, innovations, and reliable new tech-
nology.

Knowledge needs
A big driver in the recent progress of AI systems 
is the use of deep learning. The largest success 
has been within computer vision, where the 
use of deep learning has led to a giant leap in 
performance for image object detection and 
recognition. The progress has been immense 
in general computer vision applications for 
images taken from handheld optical cameras, 
facilitated by vast datasets collected by actors 
like Google or Facebook. This has led to a range 
of new image-based technologies that is rapid-
ly changing society. Despite these advances, it 
is still a long way before the potential of deep 
learning for visual intelligence is realized for 
applications and industries relying on more 
complex visual data.

The innovation gap between current state-of-
the-art and its potential is particularly large for 
user applications where the amount of annotat-
ed visual data is limited, and experts are needed 
to interpret the data. 

The Visual Intelligence research partners, UiT  
The Arctic University of Norway, the Norwegian 
Computing Center, and the University of Oslo, 
will answer these challenges together with our 
consortium partners.

Innovation areas
Creating synergies and cross-fertilization be-
tween different applications that all depend on 
complex visual data to enable new deep learning 
methodology, we will contribute to realize this 
potential for our four core selected innovation 
areas of great societal importance:
• medicine and health
• marine science
• energy
• earth observation.

We will enable visual intelligence across these 
domains for extracting crucial and actionable 

knowledge from complex visual data. Visual 
Intelligence solves deep learning research chal-
lenges shared by the different application do-
mains, enabling translation of solutions between 
domains.

Research challenges
Our innovations rely on solving grand research 
challenges for:
• Learning from limited data;
• Incorporating context and dependencies;
• Quantifying confidence and uncertainty;
• Providing explainability and reliability.

The Visual Intelligence concept revolves around 
these research challenges, that are shared by all 
innovation areas.

Advancement of the research challenges are 
therefore an integrated part of the objectives and 
activities within the innovation areas.
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Marit Holden (NR)

Developing models to detect heart disease and cancer

Background
Medical images that are captured from inside the body using various scanning 
and imaging techniques have traditionally been difficult and time consuming to 
analyse by trained experts. Well-performing deep learning models in the medical 
domain have the potential to assist doctors to increase certainty and to stream-
line the analysis of such medical images.

In around 2015 the first papers on applications of deep learning on medical 
images were published. The largest interest at that time was for modalities like 
MRI, CT and microscopy, but less for PET and hybrid modalities and for the more 
low-cost modalities like X-ray and ultrasound. The first papers on deep learning 
in radiology and cancer screening appeared in 2016/2017. Current screening cas-
es are often related to detection, classification and segmentation of tumors, for 
instance in lungs. In cardiac ultrasound, the first attempts using deep learning 
were published in 2016. 

Main objective
The innovations in the field of medical imaging aim at obtaining more efficient 
tools for diagnosis support and decision support for diseases such as heart dis-
ease and cancer through the use of deep learning technologies. 

Challenges
One of the major obstacles for this is the availability of training data within this 
area. Another very important aspect, when moving into diagnosis, is estima-
tion of confidence and uncertainty in the predictions as wells as explanation of 
predictions. Furthermore, increased robustness to shifts and changes in shifts in 
sensors, parameters and cohorts is important as well as real-time inference and 
the  combination of images and data sources such as time series.

Visual Intelligence is advancing deep learning in medicine and health to solve 
these challenges.

Initiated research activities
From start-up Dec. 2020 the concrete initiated research activities to support the 
main objective within the medicine and health innovation area are  

• Performing objective measurements in ultrasound images

•  Detecting and handling imperfect image quality in cancer screening

•  Finding unlabeled features important for cancer screening

•  Detecting and characterizing liver metastasis

• Improving cancer diagnostic accuracy via digitalized pathology

INNOVATION AREA 1

Medicine and health

Innovation Areas:
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Close-up of the heart model. Models are constituted by tetrahedra (triangles shown on the surface) needed to run simulations. The average length of the tetrahedron 
length is 1mm. Courtesy of CMIB research group (King's College London, UK).
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Developing models and applications to monitor the marine 
environment

Background
Ecological studies, involving e.g. classification and statistical counting of species 
in an ecosystem, has been challenging and time consuming tasks in the marine 
sciences. Efficient and reliable data-driven methods for automatic analysis of 
complex marine observation data are needed to ensure sustainable fisheries 
and harvest. Deep learning has the potential to automate and streamline the 
steps required in such studies, but few applications in this domain has been 
developed.

An important source of data in marine sciences is the echo sounder which 
is used to observe the marine ecosystem at a larger scale. Some preliminary 
approaches using convolutional neural networks for fish detection and classifi-
cation from acoustic data are emerging but very little research has been done in 
this area.

Main objective
The innovations in the field of marine sciences aim developing  efficient and 
reliable deep learning methods for automatic analysis of complex marine obser-
vation data. 

Challenges
Many of the challenges related to the use of deep learning in this area are 
related to training data, where the amount of annotations can be limited and 
the quality variable and it is too expensive to get more and/or better data. There 
is also a need for explainability and reliability, as trust becomes very important 
when the output from these systems are intended as input to models for abun-
dance estimation which again is a basis for setting of fishing quotas.

Visual Intelligence is advancing deep learning in the marine sciences to over-
come these challenges.

Initiated research activities
From start-up Dec. 2020 the concrete initiated research activities to support the 
main objective within the marine innovation area are  

• Detection of species from benthic images

• Individual recognition (re-identification) of species from underwater video

• Detection of sea mammals from aerial imagery

• Detection and classification of fish species from acoustic data

INNOVATION AREA 2

Marine sciences
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Vestisen 2018. Photo: Institute of Marine Research. 

VISUAL INTELLIGENCE  – ANNUAL REPORT 2020   | 13



Members:
Jens Grimsgaard (Equinor)
Marit Holden (NR)
Robert Jenssen (UiT/NR)
Alba Ordonez (NR)
Arnt-Børre Salberg (NR)
Øyvind Skjæveland (Equinor)
David Wade (Equinor)
Anders U. Waldeland (NR)

Principal investigators:

Line Eikvil (NR)

Anne Solberg (UiO) 

Stian Anfinsen (UiT)

Monitoring and detecting energy resources

Background
Data from the subsurface of the earth such as borehole imagery and seismic 
data is especially important in energy exploration. Automated interpretation of 
this complex data has great potential to be useful for tasks like monitoring and 
detecting natural resources.

Main objective
The innovations in energy innovation area will achieve robust and reliable meth-
ods for automatic analysis of complex imagery from the digital subsurface for 
more efficient and detailed energy exploration. 

Challenges
The amount and quality of labelled training data is a challenge in this field. 
Existing interpretations are not made for machine learning purposes. Hence, 
the annotation quality for the task is unknown and interpretations are generally 
incomplete. Generating realistic simulated data is difficult as simulated data 
tends to be too simple. For many of these problems context and dependencies, 
through exploitation of prior knowledge of the geology, dependencies in space 
and time or results derived from existing solutions could improve predictions.

Visual Intelligence is advancing deep learning to overcome these challenges.

Initiated research activities
From start-up Dec. 2020 the concrete initiated research activities to support the 
main objective within the energy innovation area are  

• Modeling continuity in seismic data

• Detection of data constrained areas

• Developing models based on less training data

INNOVATION AREA 3

Energy
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The image from Utsira OBN, was produced by T.Fristad, Equinor. It shows a near perfect DL prediction of a heavy polygonal faulted surface. A surface which would be 
too difficult for an automatic interpretation and too time consuming to interpret manual. Data courtesy of TGS and AGS. Illustration: Torbjørn Fristad, Equinor
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Monitoring and prediction of objects, hazard risks and 
streamlining of aerial surveys

Background
Optical images from drones or satellites and data captured by radar sensors 
from above contain enormous amounts of complex data. They have the poten-
tial to reveal valuable information about our planet and its surface that could be 
used automate terrain mapping or to predict objects and hazard risks such as 
vessels and potential oil spills at sea.

Main objective
For earth observation the planned innovations aim for improved methods for 
monitoring and prediction of hazard risks, object detection, and for surveying 
and mapping ground and sea from air through exploitation of remote sensing 
images from satellites, aircrafts and drones. 

Challenges
Limited and inadequate training data is a general problem in remote sensing. 
Combination of multi-sensor data (e.g. from optical and radar sensors) and time 
dependencies is another key challenge. Modelling of contextual information may 
also enhance the performance, but important contextual issues like integration 
of physical properties have not yet been addressed. 

These are some of the research challenges Visual Intelligence are addressing.

Initiated research activities
From start-up Dec. 2020 the concrete initiated research activities to support the 
main objective within the earth observation innovation area are  

• New methods for automatic change detection in aerial images

• New approaches for object detection from an airborne camera system

• New algorithms for vessel and object detection

• Oil-spill detection and thickness characterization

INNOVATION AREA 4

Earth observation
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Photo: © Airbus 2019, all rights reserved
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Principal investigators:

Michael Kampffmeyer (UiT/NR)

Anne Solberg (UiO)

Line Eikvil (NR)

RESEARCH CHALLENGE 1

Learning from limited 
training data

Background
Deep learning methods have the strength of steadily improving performance 
with more training data. In the real world, the availability of suitable training data 
will often be limited, and annotation of complex image data requires domain ex-
perts and is both costly and time consuming. To succeed in our innovation areas 
there is an absolute need to research new methodology to learn from limited 
and complex training data.

Challenges
For real-life applications with complex images, training data will often be limited 
in the sense that annotations (labels) will often be sparse, even if the amount of 
acquired data may be vast. Annotations may also be incomplete or inconsistent 
(noisy) and they are generally made for other purposes than training machine 
learning algorithms, and thus may be less suited for that purpose. Moreover, 
the characteristics of complex image data are often very different from the 
standard images, making the current transfer learning go-to solution, based on 
pre-trained ImageNet models, infeasible because the image data of interest is 
statistically out-of-distribution with respect to the base model.

Main objective 
To develop new deep learning methods to solve complex problems from limited 
training data.

Research Challenges:
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Anne Solberg (UiO)

Stian Anfinsen (UiT)

Arnt-Børre Salberg (NR)

Principal investigators:RESEARCH CHALLENGE 2

Context and 
dependencies

Background
The strength of machine learning methods is the ability to learn from data rather 
than using predefined models. For complex data there is however a need to inte-
grate the best of these two worlds to enable integration of physical or geomet-
rical models, dependencies, and prior knowledge, as well as the exploitation of 
multiple complex image modalities simultaneously.

Challenges
Current deep learning systems for image analysis depend on individual pixel 
information, capturing dependencies solely via the convolution neighborhood. 
This means that the ability to incorporate context and prior knowledge, e.g. 
about topology or boundaries, is limited. The ability to conform to physical mod-
els, and principles governing the image data generation and its properties is also 
limited, including modelling of temporal dependencies and processes. Iin order 
to make deep learning based computer vision systems ubiquitous and appli-
cable also for complex, sparsely labelled image data, there is a need for visual 
intelligence that can easily be adapted to new, non-standard data sources with 
few labelled training samples.

Main objective
To develop new methodology to exploiting context, dependencies and prior 
knowledge in deep learning.
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Principal investigators:

Fred Godtliebsen (UiT) 

Anne Solberg (UiO)

Marit Holden (NR)

Background 
Deep neural networks are powerful predictive models, but they are often incapa-
ble of recognizing when their predictions may be wrong or whether the input is 
outside the range of which the system is expected to safely perform. For critical 
or automatic applications, knowledge about the confidence of predictions is 
essential.

Challenges
For safety-critical applications, e.g. in health, a limitation of current deep learn-
ing systems is that they are in general not designed to recognize when their 
predictions may be wrong or to recognize with some certainty that the input is 
inside the range of which the system is expected to safely perform. The simple 
regularization technique "Dropout" provides a measure of variability, but not 
a statistically sound quantification of uncertainty propagating from input to 
output. Bayesian deep models are emerging but have so far been challenging to 
develop for complex image data due to the complexity of the input data and the 
nonlinear nature of the data processing.

Main objective
To develop deep learning models that can estimate confidence and quantify 
uncertainty of their predictions.

RESEARCH CHALLENGE 3

Confidence and 
uncertainty
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Principal investigators:

Background
When black-box algorithms like deep neural networks are making decisions that 
were previously entrusted to humans, it becomes more and more necessary for 
these algorithms to explain themselves.

Challenges
To a large degree, our user partner’s applications involve imaging the unseen – 
the inside of the human body, the sea, and the surface of the earth seen from 
space independent of daylight and weather conditions. Impact of innovative 
technology for users depends on trust. A limitation of deep learning models is 
that there is no generally accepted solution for how to open the “black-box” of 
the deep network to provide explainable decisions which can be relied on to be 
trustworthy. There is therefore a need for explainability, which means that the 
models should be able to summarize the reasons for their predictions, both to 
gain the trust of users and to produce insights about the causes of their deci-
sions.

Main objective
To open the "black box" of deep learning in order to develop explainable and 
reliable prediction models.

RESEARCH CHALLENGE 4

Explainability and 
reliability
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UiT is the host organization of Visual Intelligence. Within 
machine learning, UiT is the leading national research 
environment, having long pushed the frontier of ma-
chine learning research within deep learning, computer 
vision and industry-related research. Visual Intelligence 
is for UiT  a major component in the new interde-
partmental study program in AI and supports several 
strategic interfaculty research and innovation projects 
funded by UiT, Horizon Europe and the Research Council 
of Norway. Visual Intelligence consists of researchers 
from several research groups at the Faculty of Science 
and Technology. 

Research partners
Visual Intelligence unites three of the most 
experienced and best research institutions in deep 
learning and machine learning for visual data in 
Norway. The research partners have a history of long-
time collaboration, joint positions and joint projects, 
and have complementary strengths.
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UiO and their digital and signal image analysis (DSB) 
group is leading in image analysis. For UiO machine 
learning is an important part of the strategy of the 
Department of Informatics, and the Faculty for Natural 
Science. Visual Intelligence will also be a natural part 
of a new section for Machine Learning at Department 
of Informatics, and a new centre for Data Science and 
Computational Science at UiO.

NR is a private, independent, non-profit foundation 
established in 1952. NR carries out contract research 
and development projects in the areas of information 
and communication technology and applied statistical 
modeling. For NR projects involving visual data have for 
decades been important, and the volume has increased 
significantly over the last years, especially by the use of 
deep learning techniques. NR’s ambitious aim is to be 
the European leader of applied deep learning research 
and innovation. Visual Intelligence is crucial to fulfil these 
ambitions.
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Equinor is a broad energy company with 21,000 employees com-
mitted to developing oil, gas, wind and solar energy in more than 
30 countries worldwide.  

Equinor has a major goal of becoming more data-driven and 
maximizing the value of the vast amount of data available by 
means of AI. This is a major motivation for being a partner in 
Visual Intelligence.  

Parts of this aim include challenges related to analysis of the 
digital subsurface data, for instance use of seismic and borehole 
imagery, especially on the Norwegian Continental Shelf. 

Extracting the most out of the subsurface data is important for 
future energy exploration. Automated analysis of different types 
of imagery and visual data by deep learning can lead to large 
savings in time and resources and more efficient and precise 
exploration. The amount and quality of labelled training data is a 
challenge in this field, as well as exploitation of prior knowledge 
of the geology, dependencies in space and time.

The Cancer Registry of Norway collects data and produce sta-
tistics of the cancer prevalence in Norway and has an extensive 
research activity. The Cancer Registry is responsible for cancer 
screening in Norway and has altogether 200 employees.

The Cancer Registry is currently investigating AI for mam-
mographic screening, an important reason for the Cancer 
Registry’s role as a partner in Visual Intelligence, since demand is 
expected to rise for population-based screenings for more cancer 
forms. 

For this to be feasible, reliable automatic or semi-automatic deep 
learning solutions are needed. This will enable use of more data 
and systematic analyses to detect changes over time in cancer 
characteristics, to help in the fight against cancer.

Consortium partners
At Visual Intelligence we enable our consortium partners to utilize the full potential of their 
complex visual data and contribute to development of new and improved products and services.
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Helse Nord IKT is the technology provider for the Northern 
Norway Regional Health Authority (Helse Nord). With 300 employ-
ees, 18000 users, and 24/7 services, Helse Nord IKT provides IT 
services and technological solutions over a large geography in 
Nordland, Troms and Finnmark. 

Helse Nord IKT is a partner in Visual Intelligence with an aim to 
reap the benefits of AI in health through data-as-a-service and 
solutions for security and integration in AI deployments, particu-
larly by facilitating necessary infrastructure and data retrieval 
on-demand for the University Hospital of North Norway and 
other hospitals. 

This will enable efficient and compliant use of data for research 
and deep learning/AI for complex visual data and beyond. Helse 
Nord IKT has special competence within IT services for storage, 
analytics, and integration with cloud services and national plat-
forms. Helse Nord IKT thus enable and prepare for AI solutions 
within health for scaled-up use in deployment and production.

KSAT’s mission is to be the world’s leading commercial satellite 
centre operating a network of global ground stations, consisting 
of more than 200 remotely controlled antennas. With 23 sites 
worldwide, KSAT provides optimized locations for satellites in 
polar, inclined and equatorial orbits. Headquartered in Tromsø, 
Norway, and with 250 employees, including at sales offices in 
Oslo, Stockholm and Colorado, KSAT is Norway’s main satellite 
data provider specializing in delivery of operational near re-
al-time services to an international market. 

A main interest of KSAT as a partner in Visual Intelligence is for 
innovating the existing maritime surveillance services for vessel 
detection and oil spill monitoring. The center will enable KSAT to 
develop more efficient deep learning analytics and fast delivery 
of such products to improve service quality and decrease produc-
tion time. 

Exploring context and dependencies in satellite imagery over 
a combination of radar and optical satellites is of prime im-
portance, as well as researching new AI solutions to quantify 
uncertainties in the detections. Advances in utilizing weak and/or 
noisy labels will further increase the value of KSAT vast archive of 
historical data, which is a world leading but noncurated collec-
tion of analyses performed under strict time constraints and to 
non-identical customer requirements.
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The Institute of Marine Research (IMR) is one of the biggest 
marine research institutes in Europe, with about 1,000 employ-
ees. IMR has a mission to be a leader in providing knowledge 
to ensure sustainable management of resources in our marine 
ecosystems. 

IMR’s monitoring and research activities are to a large extent data 
driven, and efficient data analysis and processing pipelines are 
important to achieve the mission. IMR collects vast amounts of 
complex marine observation data containing valuable informa-
tion needed to ensure sustainable fisheries and monitor the 
ecosystems. Image data may come from sources such as acoustic 
surveys, trawl images, subsea videos and underwater microscope 
videos. Manual analysis of these is a bottleneck for the extraction 
of new knowledge.

IMR is a partner in Visual Intelligence with an aim to leverage 
deep learning to make headway for automated AI solutions, 
needed for the next generation marine big data services. The out-
puts from these solutions are intended as inputs to models for 
abundance estimation which again is a basis for setting of fishing 
quotas. Learning from image data which is limited with respect to 
available annotations as well as quality, and that are reliable and 
interpretable, are of key concern for the development of such 
innovations. 

GE Vingmed Ultrasound’s vision is to be a leading provider of AI 
solutions that increases efficiency and  improve diagnostic con-
fidence, leading to improved outcomes for patients. With offices 
in Horten, Oslo and Trondheim, Norway, GE Vingmed Ultrasound 
has 220 employees, 50% of these in R&D, and annual revenues in 
the order of 200 mill USD. 

As a partner in Visual Intelligence, GE Vingmed Ultrasound is 
particularly focused on deep learning for developing innovative 
products through increasingly more intelligent cardiac ultrasound 
scanners capable of assisting the user to increased productivity 
and accelerated decision making. This can give both improved 
diagnostic accuracy, and improved productivity by automating 
repetitive tasks. 

To achieve the next generation intelligent ultrasound scanners, 
new solutions are needed for learning robustly from limited data, 
handling human variation in the labelling process, dealing with 
rare cases and data shift, as well as handling uncertainty in data 
and obtaining interpretable predictions.  
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UNN is the major hospital in North Norway. Having 6300 em-
ployees, and through 400000 yearly patient encounters, UNN 
provides diagnosis and treatment at an international high level 
for the population in Northern Norway. 

UNN aims to explore deep learning technology for medical image 
analysis, with a major focus on cancer diagnosis and treatment. 
One example is for the detection of locally spread lymph node 
metastasis in rectal cancer and implications for therapeutic 
strategy. New AI tools for diagnostic accuracy and possible aid for 
radiologists and clinicians for colorectal cancer patients, as well 
as improved MRI diagnosis of prostate cancer and lung cancer. 

Terratec operates a fleet of aircrafts with advanced sensor tech-
nology and is the leading aerial survey company in Scandinavia. 
With a head office in Oslo, altogether 240 employees, and an 
annual turnover of around 40 mill USD, Terratec do 3D remote 
sensing worldwide and with a focus on integrating advanced 
machine learning into the production process for increased 
efficiency and quality. 

As a partner in Visual Intelligence, Terratec will have special focus 
on deep learning for automatic change detection in aerial images 
and automatic detection of interesting objects in vertical and 
oblique images from an airborne camera system for instance for 
forest-related applications. 

This will enable innovations yielding less manual work, reduced 
production costs, more reliable solutions, and increased competi-
tiveness for the company.
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International collaboration
Visual Intelligence is a research centre with an international profile, internationally 
oriented partners, and a broad international network.

We collaborate actively with research groups and centres 
abroad. Our Scientific and Innovation Advisory Com-
mittee consists of high-profile international researchers, 
and our Adjunct Professors are recruited from top in-
ternational research and innovation hubs. This will be 
of crucial benefit for the Visual Intelligence Graduate 
School and for the consortium partners. Visual Intelli-
gence has identified four specific research environments 
where we are setting up particular joint research activ-
ities based on already ongoing collaboration and re-
searcher exchange. 

These are:
• University of Cambridge / Alan Turing Institute 
• Technical University of Denmark (DTU) 
• Technical University of Berlin 
• Carnegie Mellon University 

These are all leading institutions with complementary 
competences and with vast innovation and industry ex-
perience.  

Researchers at the University of Cambridge are collaborating with researchers at Visual Intelligence, and Cambridge professor Mark Girolami is an adjunct professor 
in the centre. 
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Professor Mark Girolami
University of Cambridge and  
UiT The Arctic University of Norway

Professor Gitta Kutyniok
Ludwig Maximilian University of Munich and 
UiT The Arctic University of Norway

Mark Girolami is an adjunct professor in Visual Intelligence 
via the Machine Learning Group at UiT.  He is known for 
his contributions to the machine learning research field, and 
he also has ten years of experience as a Chartered Engineer 
within IBM. In March 2019 he was elected to the Sir Kirby 
Laing Professorship of Civil Engineering within the Depart-
ment of Engineering at the University of Cambridge where 
he also holds the Royal Academy of Engineering Research 
Chair in Data Centric Engineering. Prior to joining the Uni-

versity of Cambridge, Girolami held the Chair of Statistics 
at Imperial College London, having had prior positions at 
Warwick University and at Glasgow University. He was one 
of the original founding Executive Directors of the Alan Tu-
ring Institute the UK’s national institute for Data Science and 
Artificial Intelligence, after which he was appointed as Stra-
tegic Programme Director at Turing, where he established 
and continues to lead the Lloyd’s Register Foundation Pro-
gramme on Data Centric Engineering. 

Gitta Kutyniok is an adjunct professor in Visual Intelligence 
via the Machine Learning Group at UiT. She is an applied 
mathematician known for her research in deep learning and 
image processing, as well as harmonic analysis and com-
pressed sensing. She is the Bavarian AI Chair for "Mathe-
matical Foundations of Artificial Intelligence" in the insti-
tute of mathematics at the Ludwig Maximilian University of 
Munich. In the period 2011-2020, she was the Einstein Chair 

in mathematics at the Technical University of Berlin, where 
she also held courtesy affiliations with computer science and 
electrical engineering. Prior to that, Kutyniok has worked at 
Paderborn University, the Georgia Institute of Technology, 
the University of Giessen, Washington University in St. Lou-
is, Princeton University, Stanford University, and Yale Uni-
versity.  

Adjunct professors

VISUAL INTELLIGENCE  – ANNUAL REPORT 2020   | 29



30 | VISUAL INTELLIGENCE – ANNUAL REPORT 2020  

Visual Intelligence Graduate School
A cornerstone of Visual Intelligence, is researcher training. A graduate school will be established and will be a 
vibrant unit within the centre. 

The school will pioneer the use of video confer-
encing and electronic communication tools to 
foster a Visual Intelligence community of young 
researchers from all partner institutions. 

Career evenings will be organized with partici-
pation from industry. Short courses and work-
shops in writing and presentation techniques 
and other soft skills will be organized. 

Work-stays and co-supervision at partner insti-
tutions will be organized.

The school will physically meet twice yearly in 
conjunction with the conferences organized by 
Visual Intelligence.

The activities organized in the Visual Intel-
ligence Graduate School will be open for all 
young researcher with research interests associ-
ated with Visual Intelligence.

Visual Intelligence Graduate School will ben-
efit from a close collaboration with the Centre 
for Doctoral Training (CDT) in Accountable, 

Responsible and Transparent Artificial Intelli-
gence. The CDT is hosted by the University of 
Bath. 

Visual Intelligence further plan to collaborate 
on doctoral training networks with nation-
al Nordic and international doctoral schools, 
where we already have established contacts.

At the opening of Visual Intelligence three young researchers, Ingrid, Shristi, and Kristine, shared their motivations and visions for embarking on a career in deep learning and 
image analysis. They will all be central members of our Visual Intelligence Graduate School. Photo/Illustration: Aleksandr Davydov/Mostphhotos, private  & Torger Grytå
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Outreach
Outreach is essential for Visual Intelligence. We inform and engage with the general public through several 
different platforms. 

We have put major effort into our web site http://
visual-intelligence.no. On the web site, our new 
outreach information video can be found. This 
film gives a short overview presentation of the 
centre and was showcased at the opening of 
Visual Intelligence. 

The film sets our goals in a larger context and 
highlights our main research challenges and 
innovation areas. It was a fruitful collaboration 
between Visual Intelligence, the UiT graphics de-
partment and UiT's video communications de-
partment (Result). The presentation film marks 
the beginning of an important focus for Visual 
Intelligence's outreach strategy, namely video 
communication. 

Since the release of the presentation film, we have 
started a YouTube channel where we also broad-
cast recorded highlights from our events, work-
shops, and internal seminars, as well as inspiring 
lectures from the opening of the centre.  

To reach out to a broader audience we share our 
content through our website and social media 
channels on Twitter, Facebook and YouTube. 
Media coverage and recorded talks by centre re-
searchers at external conferences, webinars, etc, 
are also communicated over these platforms.   

At the core of our outreach strategy is our annual 
scientific conference, the Northern Lights Deep 
Learning Workshop. This event, abbreviated 

NLDL (http://nldl.org), attracts international re-
searchers within deep learning and is a gathering 
point for the national research groups and indus-
try within this exciting area. 

We will also annually organize our Visual Intel-
ligence Days, gathering centre partners and ex-
ternal stakeholders for fruitful scientific discus-
sions, demos, and popularized talks.

Soscial media links. Photo/Illustration: leungchopan/Mostphhotos & Torger Grytå — The Northern Lights Deep Learning Workshop gathers national and international 
researchers and industry within deep learning annually in Tromsø in January. Photo: Yoon Jung Kim — Director Robert Jenssen and Chair of the Board Anita Schumacher 
from the University Hospital of North Norway from the official opening of Visual Intelligence Photo: Jonatan Ottesen. — The Visual Intelligence presentation video gives an 
overview of the centre's innovation areas and research challenges. Photo: Tiia Grøn

http://visual-intelligence.no
http://visual-intelligence.no
http://nldl.org
https://www.youtube.com/channel/UC8hfuvSh01PyCOwNGajdxsg
https://twitter.com/SFI_VI
https://www.facebook.com/SFIvisualintelligence/
https://www.visual-intelligence.no/


Researchers associated with Visual Intelligence

Jørgen Andreas Agersborg
PhD student, UiT

Changkyu Choi
PhD student, UiT

Marit Dagny Kristine Jenssen
PhD student, UiT

Børge Solli Andreassen
PhD  student, UiO

Line Eikvil
Chief research scientist, NR

Robert Jenssen
Professor, UiT

Izzie Yi Liu
Senior Research Scientis, NR

Arnt-Børre Salberg
Senior Research Scientis, NR

Ingrid Utseth 
Reseach Scientist, NR

Stian Anfinsen
Associate Professor, UiT

Shristi Gautam
PhD student, UiT

Luigi Tommaso Luppino
Post doc., UiT

Rajendra Sapkota
PhD student, UiT

Kristoffer Knutsen Wickstrøm
PhD student, UiT

Andreas Austeng
UiO

Fred Godtliebsen
Professor, UiT

Thomas Haugland Johansen
PhD student, UiT

Sigurd Løkse
Researcher, UiT

Puneet Sharma
Associate Professor, UiT

Eirik Agnalt Østmo
PhD student, UiT

Michael Kampffmeyer
Associate Professor, UiT/NR

Karl Øyvind Mikalsen
Researcher, UiT

Nikita Shvetsov
PhD student, UiT
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Brian Liu
PhD student, UiT/NR

Huamin Ren
Researcher, UiT

Daniel Johansen Trosten
PhD student, UiT

Sara Björk
PhD student, UiT

Stine Hansen
PhD student, UiT

Lars Ailo Bongo
Professor, UiT

Marit Holden
Chief research scientist, NR

Samuel Kuttner
PhD student, UiT

Jonas Nordhaug Myhre
Researcher, UiT

Anne Solberg
Professor, UiO

Olav Brautaset
Senior Research Scientist, NR

Kristine Baluka Hein
PhD student, UiO

Gitta Astrid Hildegard Kutyniok
Adjunct Professor, UiT

Kajsa Møllersen
Associate Professor, UiT

Rune Solberg
Head of Section for Earth Observation, NR

Camilla Brekke
Professor, UiT

Are Charles Jensen  
Senior Research Scientis, NR/UiO

Per Roald Leikanger
PhD student, UiT

Sven Peter Näsholm
UiO

Øivind Due Trier 
Senior Research Scientist, NR

VISUAL INTELLIGENCE  – ANNUAL REPORT 2020   | 33



34 | VISUAL INTELLIGENCE – ANNUAL REPORT 2020  



VISUAL INTELLIGENCE  – ANNUAL REPORT 2020   | 35

Contact information 

E-mail:
Visual-Intelligence@uit.no

 
Contact form:

https://www.visual-intelligence.no/contact
 

Web page:
www.visual-intelligence.no

 
Visiting address: 

Siva Innovasjonssenter Tromsø (Forskningsparken 1)
Sykehusvegen 21

9019 Tromsø
 

Postal Address:
Visual Intelligence

Department of Physics and Technology
P.O. box 6050 Langnes

NO-9037 Tromsø, Norway

Inger Solheim
Centre administrative coordinator

inger.solheim@uit.no

Robert Jenssen
Centre Director

robert.jenssen@uit.no
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