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Outline

• Design thinking

• Technology

• Humans in the loop

• Iterations

• Rewards
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Design Thinking
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Scientific method

• Defining parameters of the problem

• Create a solution

• Verify that the solution meets the requirements

• Validate – to verify the requirements
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Define Create Verify Validate



Design Thinking

• Explore both known and unknown aspects of the situation

• Discover hidden parameters

• Open alternative paths

• Iterate
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Design Thinking elements
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ChooseFrameGoal

Research Ideate Prototype

Implement Learn Improve



Goal

«Make a really cool laser based DP reference sensor»
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Frame

• Knowing a few things about building DP reference systems

• There is competition, ergo there is a market (competitors are 
usually not stupid)

• We have in-house access to laser technology
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Technology
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What do we know about lasers?

• 1984-2000 laser products
– SPOTRANGE: Laser guided ranging
– SPOTSCAN: 3D subsea imaging
– SPOTMAP: Subsea laser radar for seabed mapping
– ROVPOS: Subsea laser radar for ROV positioning

• Advanced, but unfortunately a limited commercial success

• The products are end-of-life, but the technology is maintained 
and still relevant, especially in relation to modern signal 
processing
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Research
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Ideate: Can we find a competitive concept?

• Which problems do we need to solve?

• What is state-of-the art? Can we match it, or do better?

• How can we make a difference?

• What is really useful?
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Target detection and identification
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Line detector Multiple detectors



Outcome of an ideation process

• Improved range accuracy

• More stable tracking under roll/pitch movements

• Separation between reflectors at different heights

• Increased integrity and capability of rejecting false targets
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Humans in the loop
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Human factors

• Who are you?

• What is your problem?

• What is your context?

• What can we learn from you?

• Do you trust us?

• Can we make a useful proposition?
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Who?

• DPO

• Captain

• Crew member

• Ship owner

• Yard staff member

• Workshop technician

• Purchaser (yes, they are humans too…)

• Engineering staff member

• Customer support engineer/technician

• … and more
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Different needs – different views!



Iterations
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Think
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Ideate
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Observe
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Think again…
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Observe more
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What does this guy do on board?
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A complementary team
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Study the user environment
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Prototype

• Mock up model

• No functionality

• Rapid user feed-back
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Choose

• Nothing is ever perfect (if it was perfect it would be a failure or 

obsolete)

• Avoid making big mistakes with high precision, or zooming in on 

the wrong patch…

• What is different this time?

• Sometimes it is just about making a choice and get on…

• Accept learning to be an adequate result
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Implement
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And don’t forget
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Mounting bracket Junction box Protection cover Transportation box

Cleaning kit



Test
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Quotation

“…there are known knowns; there are things we know we know. We also know there are known 
unknowns; that is to say we know there are some things we do not know. But there are also 
unknown unknowns -- the ones we don't know we don't know.”

US Secretary of Defense, Donald Rumsfield, February 2002
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Ready for the market?
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The real timeline in retrospect
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5 years 2 years

• Feasibility studies

• Concept definition

• Experimental prototypes

• Iterations

• Pause caused by the financial crisis

• Learning

Sept. 2006
Feasibility

Aug. 2014
Product release

Oct. 2013
Validation

Sept. 2011
Product development

• Formal verification

• Validation program

• Incremental improvements

• Laser defined as core 

technology

• Full team allocation

• Demonstration prototypes

• Iterations

• Verification

• Standards

• Supply chain establishment

1 year

[Financial crisis]



Rewards
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Design awards
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Industrial design Interaction design



What we are trying to achieve:

«I love it!»
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