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We support a smart, safe and sustainable future

https://www.youtube.com/watch?v=WWHqR5i1FHE

https://www.youtube.com/watch?v=WWHqR5i1FHE
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Technical and natural science profile

«Knowledge for a better world»

Main campus in Trondheim and campuses

in Gjøvik and Ålesund 
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NTNU key figures

• 8 faculties, 55 departments and NTNU Museum of science

• 9000 employees

• 42 000 registrered students (3000 in Ålesund) 

• 7889 examined bachelor- and masters degrees (2020)

• 406 PhDs (2020)

• Budget approx 1 Billion EURO, 1/3 from external sources



1000 employees

8000 students

38 studies

1.2 Billion revenue

IE Key figures
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IoT and sensors
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The digital energy landscape
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Cyber security

NTNU CCIS

SFI Norcics
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Head of Department

Rune Volden

Department of ICT and Natural science

(60 employees)

Leader education

Anders Ulstein

Course leader 

Computer Science

Girts Strazdins

Course leader Automatic 

Control and Intelligent 

Systems

Robin T. Bye

Office Manager

Gunn Helen Hellevik

Course leader

Master in 

Simulation and 

visualization

Ibrahim Hameed

Leader research

Ibrahim Hameed
Leaders
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Department has following studies

• 1-year qualification course (63) 

• 3-year Bachelor in Automatic Control and intelligent 

Systems (153)

• 3-year Bachelor in Computer Science (153)

• 2-year Master in Simulation and visualization (40)

• PhD program (14)
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Where do they go?

• Lab intensive work

• Do the mistakes at university

• 95% Bachelor/Masters theses are industrial/public

services

– Ship systems (Kongsberg, Ulstein, Brunvoll +++)

– Shipyards (Vard (Fincantieri), Ulstein)

– Fish handling & processing (Optimar, MMC, Cflow, FiiZK ☺)

– Furniture (Ekornes, Stokke)
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Research topics

• Autonomous ships

• Robotics

• Cybernetics

• Medical technologies and health informatics 

• Artificial Intelligence



Resarch groups

The Cyber-Physical Systems Lab

Focuses on autonomous ships and the practical needs of Ålesund's
world-leading maritime industrial cluster, as well as biomechanical 
robotics and medical technology.

The Sustainable Digital Transformation Group

Focuses on service innovation, entrepreneurship and technology in 
various enterprises both within the private and public sector. We also do 
research on simulation and visualization for applied use and the use of 
social robots in education, caretaking and other settings.

https://www.ntnu.edu/iir/cps
https://www.ntnu.edu/iir/digtrans


What are cyber-physical systems?
⚫ Cybernetics and control

⚫ AI and machine learning

⚫ Sensor fusion and data analysis

⚫ Machine vision

⚫ Modelling, simulation, visualisation (’digital twins’)

⚫ Communication and security

⚫ Safety and assurance

⚫ Operations planning and training

⚫ ++



Aqua farm inspection

ROV CAD design and prototype

Autonomous seabed mapping

Ship motion prediction

Robotic fish for aquaculture applications

Oil spill detectionExamples





Autonomous ships

PhD projects

⚫ PhD-1 (Vagale): Evaluation of safety and risk handling 

in algorithms for autonomous path planning and 

collision avoidance in congested waters

⚫ PhD-3 (Fagerhaug): SFI WP3.1 Explainable AI (XAI) 

for reliable decision-support systems in remote control 

centres for autonomous ships

⚫ PhD-2 (N.N.): Topic TBD (sensor fusion and situational 

awareness was the original topic)

Affiliation, cooperation, participation

⚫ Participation in SFI Autoship (WP3)

⚫ Affiliated with SFI NTNU AMOS (Bye & Vagale)

⚫ Affiliated with Autoferry (Digital Transformation)

⚫ Cooperation with Utne group (IMT)

Some relevant external partners

⚫ Academia: Riga Technical University, UiT, USN, HVL

⚫ Others: Norwegian Coastal Administration, Kongsberg 

Maritime, DNV-GL, Maritime Robotics, Seaonics, ICD

Strategic goal

Further strengthen Autonomous 

Ships as a research pillar 

through applied and innovative 

research relevant for Norway’s 

maritime cluster, using the SFI 

as a driving force.



Computer Haptic Assisted Orthopaedic Surgery

(CHAOS)
PhD projects

⚫ PhD-1 (Skrede): Force feedback robot control for biomechanical 

examination of human joints

⚫ PhD-2 (Bjelland): Rapid prototyping of biomechatronic devices for 

CHAOS simulation

⚫ PhD-3 (Rasheed): Mathematical modelling and simulation of human 

joints

Collaborators

⚫ ITK and MTP, NTNU

⚫ Ålesund Biomechanics Lab (ÅBL), Helse M&R

⚫ Sunnmøre MR-klinikk

⚫ Hannover Medical School, Germany

⚫ Steadman Clinic, Vail, Colorado, USA

Strategic goals

Develop working 

prototype of CHAOS 

simulator. 

Establish ÅBL as a 

self-sufficient 

Norwegian 

Competence Centre 

for orthopaedic 

surgery training and 

research. 

Apply for SFI.



Force Resistive 
Sensor (FSR07BE)

Surgical instrument: 
arthroscopic cutter/grasper

Potentiometer 
for position

𝜃(𝑡)

F(𝑡)

Experimental setup for 
characterization of finger forces 

during arthroscopic surgery



MR imaging

(DICOM format)
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Sustainable Digital Transformation
Head: Ricardo Torres

Smart Society coordinator: Anniken Karlsen

Artificial Intelligence coordinator: Ibrahim Hameed
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Sustainable Digital Transformation
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TwinFjord Project
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PlastOPol Project

• Prediction Model for Ocean Plastic 

Policy 
WP3: Pilot prediction model to track plastic litter and validation

27

WP2: ML model for data extraction from image recognition

I Detect and localize litter objects within images.

I Classify litter objects within images
I shing gear, plastics, glass, metal, paper, cloth, rubber, wood

24

Visual Assessment

10

PlastOPol
Prediction Model for Ocean Plastic Policy

I Funding: Regionale forskningsfond (RFF) – Qualifying project, Møre og
Romsdal

I Period: 2021 – 2022

19
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NORDARK Project
• Unconventional methods to inform sustainable 

design: Mediating the needs of people and 
nature in Nordic after-dark environmentsOverview

Page 4 of 10 

 

different scientific areas (human psychology, human physiology, wildlife behaviour, technological innovation, 

design research and practice, transdisciplinary research and sustainability science) and 3 different Nordic countries 
(Sweden, Norway, Finland), all coming together to support the goal of the project – developing and testing 

methods for sustainable more-than-human-centric design. We believe that studying complex interactions in depth 

at two concrete urban sites, at a local scale, will provide tangible knowledge not only for the two municipalities 

involved, but also provide precedents, methods and knowledge applicable and extendable more broadly/global. The 
7 transdisciplinary work packages described in the research strategy (below) will address “three types of knowledge 

needed to transform systems” (Pohl & Hirsch-Hadorn, 2007), system knowledge (WPs1-3), transformation 

knowledge (WPs4 and 5), and target knowledge (WP6). WP7 will be responsible to manage and coordinate the 

overal flow of information and manage the integration of knowledge. 
 

 
3. RESEARCH STRATEGY 

Over the course of two dark seasons, six simultaneous work packages, that will work in parallel at the same 

sites, are proposed to investigate and advance the topic of design for sustainability from different perspectives: 
human psychology, human physiology, wildlife behaviour, technological innovation, energy efficiency, design 

research and practice, transdisciplinary research and sustainability science. A description of the work packages is 

included below, and a schedule to illustrate and clarify the interaction and integration between the seven work 

packages is shown in section 4. Implementation. 

A multi-year, on-site, outdoor case study is planned at two locations, one in Sweden and one in Norway, to 

track existing conditions in dark-season one, and to assess the impact of targeted interventions in dark-season two.  
 

 
Proposed Uppsala, Sweden site: Area with existing plans to expand residential and mixed-use development into existing forest, 

adjacent to a nature preserve. See short film about the project (in Swedish) https://bygg.uppsala.se/planerade-omraden/sydostra-

stadsdelarna/film-som-beskriver-forslaget/ 

 

   
Proposed Ålesund, Norway site: Area of transition between residential development and urban park land that has rich bird and 

animal life with existing concerns about commuter and recreational walkways being too dark (and scary) for human after-dark 

navigation. 

NORDARK_ResearchPlan.pdf

53



NTNU InterfaceDigital Twin Backbone

By Peder Blomvik, Muhammad Saad Jahangir, Amirabbas Hojjati, Zhicheng Hu, Ravitej Bhagavathi, Amirashkan Haghshenas, Léo Leplat, Mahdis
Saharkhizan, and Andreas Flem Norman.

29
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DDS usage

• Digital Twin windfarm project: Equinor

• Autonomous shipping

• Maritime ship systems (already in use)

• Medical systems (CHAOS)

• City infrastructure – situation awareness
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Reflections on system architectures

• OPC UA de facto standard in the PLC world

– Bachmann has DDS

• Most control architectures are based on SCADA / PLC

• Number of PLC programmers > Number of C++ 

programmers

• Modbus TCP → OPC UA, reduces interface job

• Complicated realtime performance where many control

systems interact → DDS

• Simulation environment is based on FMI/FMU
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Where to connect DDS ?

• Automatic Control and Intelligent Systems

– ROS2

– Industrial control systems course

• Bachelor / Master theses in relation to industry

– Equinor, Kongsberg, BlueControl, Brunvoll? 
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University advantage

• Open source code and flexible non-proprietary partner

• Educate industrial engineer candidates with practical

experience

• Can provide knowledge into research projects
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• Thank you for listening !

• Rune Volden (rune.volden@ntnu.no)


