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INTRODUCTION
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KONGSBERG

KONGSBERG DIGITALKONGSBERG MARITIME KONGSBERG DEFENCE & 
AEROSPACE

• Dynamic positioning

• Integrated automation and control systems

• Hydro acoustic technologies

• Solutions for sustainable fisheries

• Autonomous underwater vehicles, underwater 
robotics

• 5th generation strike missiles

• Air defence

• Command & control systems for land and naval applications

• Complex lightweight structures for the F-35

• Tactical communication

• Space technologies, satellite services and surveillance

• PROTECTOR RWS

• PROTECTOR MCT-30  Medium Calibre Turret

• Other specialized remote weapon stations

• Oil & gas software

• Maritime simulation

• Renewables & utilities

• Digital Platform

• Group Digital Centre of Expertise

Global market leader within 
offshore, subsea and merchant 
marine applications

Modern product portfolio in growing 
defence and aerospace niches

Provider of next generation digital solutions 
to customers within maritime, oil & gas, and 
renewables & utilities
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AUTONOMY
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ABOUT AUTONOMY

• There are many suggestions to formal definitions of autonomy  

• Autonomy is about systems that can, to some extent, operate independently – with a varying degree of human 
intervention

• Autonomy is about algorithms, software, hardware, degree of interaction with humans and legislation

• Autonomy can be implemented on a scale of different levels from:
– a low degree of autonomy where a human manually controls more or less all actions, to
– a high degree of autonomy where the autonomous system makes decisions and carry out actions to some 

degree independently of a human operator. 

• Autonomy involves a range of interested parties and elements including: vessel, mission, developer, project 
manager, commander, director, board of directors and the society
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ENABLING TECHNOLOGIES FOR AUTONOMY
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Perception
Analysis of 
signals and data
Generating
proximity 
awareness

Localization and 
mapping
Relative 
positioning
Wider 
environment

Sensors
Surroundings
Condition 
monitoring

Cognition
Planning, learning and 
adaptation

Communication
Secure

Human-Machine 
Interaction
Remote control
Man in the loop



DP AND AUTONOMY
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DP AND AUTONOMY
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DP AND REFERENCE SYSTEM FUSION

• Fusion of data from reference systems is to some extent going on in the DP

• Regulations limits the level of fusion external to the DP to prevent error propagation

ABS:
«Where more than one positioning reference system is required, at least two are to be based on different 
measurement techniques and each of the two is to be independent with respect to signal transmission and 
interfaces.»

DNV-GL:
«Where more than one positioning reference system is required, at least two shall be based on different 
principles.»
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NEW CONCEPTS
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OFFSHORE SUPPORT VESSEL

• Hrönn - light duty, offshore utility 
ship

• Fully autonomous capability and 
remotely piloted

• Designed to cooperate with 
manually operated vessels

• Survey, ROV/AUV support, 
launch & recovery, light 
intermodal cargo delivery, open-
water fish farm support, standby 
vessel, firefighting support
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EXPOSED AQUACULTURE
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• Ocean Farming I - new 
construction for salmon farming 
in exposed locations

• Diameter 110 m x Height 67 m

• Volume 245 000 m3

• Contains 1.2 million fish

• New solutions for autonomous 
operations are under 
development



AUTONOMOUS CONTAINER FEEDER
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• Yara Birkeland - zero emission 
container feeder

• Moving goods from roads to 
sea

• Fully battery powered

• 80 m long, 120 container 
capacity

• Close cooperation with 
authorities for legislation and 
regulations



PROXIMITY AWARENESS
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TRADITIONAL REFERENCE SYSTEMS

• Position determined by global or relative reference systems, 
typically:
– Earth fixed X, Y, Z or relative X, Y, Z
– Range/bearing

• Limited capacity for handling non-cooperative elements

• Limited capacity for handling 3D objects (hull-to-hull)
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SENSING

• New sensing technology is an enabler for proximity awareness

• Proximity awareness requires sensor fusion in addition to sensor integration
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CONNECTIVITY

• Connectivity between sensors and on-board systems

• Connectivity between vessels / vehicles operating in the vicinity of 
each other

• Connectivity between vessels and land based infrastructure
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SENSOR TECHNOLOGY DEVELOPMENTS
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MICROWAVE

• Solid state technology – avoiding moving parts reduces maintenance cost and 
makes autonomous operation easier

• Based on digital beam forming and powerful signal processing

• Active nodes for long range and high reliability

• Radar type images for proximity awareness and non-cooperative objects
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LASER

• New 1550nm LASERs for extended range and imaging

• Radar type images for long range LIDAR capabilities 
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Daylight, camera image Night vision, LASER image



GNSS

• GPS
– Current constellation: 32
– Operational satellites: 31

• GALILEO
– Current constellation: 18
– Operational satellites: 15

• GLONASS
– Current constellation: 25
– Operational satellites: 23

• BEIDOU
– Current constellation: 23
– Operational satellites: 14

• TOTAL
– Current constellations: 98
– Operational satellites: 83
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INERTIAL

• North seeking

• Inertial Navigation System (INS)

• Sensor integration

• Relative MRU with zero latency attitude transfer
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COMMUNICATION

• Real-time, sensor oriented communication for maritime environments

• Resilient positioning capability included
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FUSION AND BEYOND
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MACHINE LEARNING

• Data driven methods (nothing new about it)

• The amounts of available sensor data and processing capacity are vastly increased

• Machine learning techniques are used to extract knowledge and insight from large 
amounts of data – almost in real-time

• Machine learning techniques can be used to recognize, identify, classify, 
comprehend, learn, predict, decide and act 

• Machine learning is associated with the “black box” problem – it is difficult for 
humans to understand what is going on

• Artificial intelligence based on machine learning, like human intelligence, can fail…

• The combination - hybrid analytics - is used to reduce the risk 
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Ohm’s law – a data driven achievement



EDGE COMPUTING

• Edge computing optimises data processing near the source of 
the data

• Edge computing reduces the need for communication 
bandwidth (limited even today) and enables use of available 
processing capacity within the sensors

• Edge computing reduces the need for centralized computing in 
cabinets and servers

• Edge computing can use the processing power of networked 
sensors as a basis for sensor fusion and machine learning
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DIGITAL PLATFORM

• Sensor fusion requires a comprehensive platform for 
massive processing and rapid deployment of new 
solutions

• Improved Cyber Security

• Easy and fast to create new solutions

• Easy to collect and manage data from various parties

• Easy for 3rd parties to create services

• Advanced analytics on large data sets

• An enabler for preventive maintenance
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RULES AND REGULATION
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REGULATION CHALLENGES

• The performance pyramid is more important than 
ever in balancing requirement trade-offs

• Consider error propagation

• Address the «black box» problem from machine 
learning
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Accuracy

Availability

Integrity

Continuity



ARCHITECTURE TRADE-OFFS
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DIGITAL TWINS

• Use digital twins and simulations 
actively for early experimentation, 
verification and concept evaluation

• An important supplement to real 
operations - and less costly

• Combining data driven methods and 
physical knowledge
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CONCLUSION
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CONCLUSION

• The development towards a higher level of autonomy is a potential game-changer

• New autonomous concepts are driving the technology

• Sensors will be the enabler of technology for cognitive systems in autonomous concepts

• Sensing and connectivity are core elements of this development

• Sensor fusion is necessary and will feed back into the design of sensors

• Machine learning will be used to achieve proximity awareness

• The rapid technology development will be a substantial challenge to the development of rules and regulations
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