Lloyd’s Working together
Register for a safer world

Investing in Big Data & Technology
Optimizing Costs & Boosting Efficiency

6t" Annual Capital Link Maritime CSR Forum, London 2" November 2016




COMPUTING POWER & BIG DATA
Exponential Growth / Exponential Disruption
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Technology and Organizations rate of change:

“Exponential” vs. “Logarithmic” Organisations

Linear vs. Exponential
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AMAZON LOGISTICS Disruption:

Leasing ships as “Active sortation centres”

Figure 54: Future Of Amazon Supply Chain
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http://www.amazon.co.uk/

Autonomous navigation is deep learning Al heavy

NVIDIA.

DRIVERS » PRODUCTS » DEEP LEARNING AND AI » COMMUNITIE

COMPUTER VISION AND DEEP NEURAL

NETWORK PIPELINE DEEP LEARNING

NVIDIA Home > Products > Technologies > Deep Learning

DRIVE PX 2 platforms are bul ﬁlound leaming and include a

sion (CV) library and pmmm:es. Together, these
technologies deliver an impressive combination of detection and
fracking.

ARTIFICIAL INTELLIGENCE AND DEEP
LEARNING

Nvidia’s bet on deep learning
and autonomous cars drives
stock to record highs

Artificial Intelligence for Self-Driving Cars By Therese Poletti
Published: Aug 11, 2016 8:17 p.m. ET




Deep learning technology for cybersecurity
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Size of the Prize — The Offshore Industry

100%
~30,000 sensors
gathering data

<1%
of data used for
decision making

SOURCE: McKinsey Global Instifute analysis
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Infrastructure

Data
management

Analytics

Deployment

People and
processes

~40% of all data is never stored,
remainder is stored locally offshore

Only ~1% of data can be streamed
onshore for daily use

Data cannot be accessed in real time,
enabling only “ad hoc™ analysis

Reporting is limited to a few metrics,
which are monitored in retrospect

No interface is in place to enable real-
time analytics to capture offshore data

Maintenance is still conducted at
manufacturer-recommended intervals

Too many sensors
producing little insight and
actions - the untapped data
treasure trove in the
offshore industry



Size of Price - Power Industry
CUSTOMER OUTCOMES*

3%1 2%*t 5% 25%+4  20%+

Fusal Efficiancy Dutput Unplanned Downtirne O6M Costs Less Fuel on Storts
"ili::[.;iT.' Business Deeper -
]n 'l optimization Insights Profitability
"

= Operations Better, Faster Productivi

| Sl = Optimization Decisions v
f

‘ Asset Real-Time Reliabili

_'_ Performance Actions SR,

5 {  Predix
“ ) Advanced Controls /
* Edge Computing | 0 | Cynet

g e,

Investing in Big Data and Technology




BIG DATA & TECHNOLOGY into SHIPPING: Cyber-enabled Ship

Or the implications of adoption of
DIGITALISATION and CONNECTIVITY in Shipping
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Autonomy levels (AL) for Cyber-enabled Ships

ALO AL1

e Manual - no e On-ship
autonomous decision

function support
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AL2

¢ On and off-
ship
decision
support

AL3

o ‘Active’
human in
the loop

¢ Human on
the loop -
operator/
supervisory

e Fully
autonomous
(& rarely
supervised)

* Fully
autonomous
(& with no
supervision)



Presenter
Presentation Notes
AL 0)      Manual – no autonomous function
All action and decision making is performed manually – i.e. a human controls all actions at the ship level. Note: systems on board may have a level of autonomy, with ‘human in/on the loop’, for example, pms and engine control. Straight readouts, for example, gauge readings, wind direction and sea current, are not considered decision support.
 
AL 1)      On-ship decision support 
All actions at the ship level are taken by a human operator, but a decision support tool can present options or otherwise influence the actions chosen, for example DP Capability plots and route planning. Fuel burn, same function in a car miles per gallon, operator is informed but can decide if any action required.
 
AL 2)      On and off-ship decision support
All actions at the ship level taken by human operator on board the vessel, but decision support tool can present options or otherwise influence the actions chosen. Data may be provided by systems on or off the ship, for example DP capability plots, OEM configuration recommendations, weather routing.  Example – lub oil analysis done ashore results sent back to ship – Ceng makes decision what to do next.
 
AL 3)      ‘Active’ human in the loop
Decisions and actions at the ship level are performed autonomously with human supervision. High- impact decisions are implemented in a way to give human operators the opportunity to intercede and over-ride them. Data may be provided by systems on or off the ship. Example: optimisation of PID within defined boundaries but not changing the PID controller, human can intervene.
 
AL 4)      Human on the loop – operator/supervisory
Decisions and actions are performed autonomously with human supervision. High impact decisions are implemented in a way to give human operators the opportunity to intercede and over-ride them. Example: changing of the PID controller, updating of software, control of drives.
 
AL 5)      Fully autonomous
Unsupervised or rarely supervised operation where decisions are made and actioned by the system, i.e. impact is at the total ship level. Example: autopilot.
 
AL 6)      Fully autonomous
Unsupervised operation where decisions are made and actioned by the system, i.e. impact is at the total ship level.
Example: no marine example available, but envisage autonomous ship to comply with COLREGS.
 



Cyber CBM? -

From “not working” to advanced data-driven algorithms
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Cyber-enabled Ships — Four Streams Interacting
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