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“Yesterday”
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.] Pressure on shipping is
increasing

EU ETS introduced

Cost / risk level

. Alternative fuels
introduced

Clients demanding
green credentials

Time




“You can’t improve what you can’t
measure”

“Garbage in - garbage out”




-] Optimisation requires insight

/Optimisation potential within the \

industry
SHIPPING
ORGANISATIONS S$40M USD
200KMT CO02
(Estimated annual cost saving for 100-vsl fleet)

Historic decision insight error:

15%

(Average error of traditional insights)




“Today”
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“Tomorrow’: two approaches to the future

Top-down Bottom-up

. Ship of the future
“Grand vision”

“Real problems”

Ship of the future




“Tomorrow’: taking the next step
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- Envisioning the future... now.
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Key milestones to autonomous sailing

1) Building ship dynamics models
2) Flexibility and adaptability
3) Obstacle avoidance

NFNAL NECTIONS "GOALS OPTIWAL ACTIO!
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. W Modelling the future... now.

Physics based

Simulation environment

Dynamic Weather

Generation Module
Weather Weather

provider/

Lat, Lon, Time Transform to
Lat, Lon & time

(Interpolate and
datasets QUSRS (ransiorm weather to

swell, current, etc) vesse/ coordinates
system)

relative weather

(vessel coordinates

Onboard sensing
(wind meter,
flowmeter, etc)

Controller
MPC + model

Controlsv
(rpm, rudder angle, |etc)

Environment Simulator
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(wind,
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efc) kinetic state

PosX, PosY, timestamp
(global coordinates)
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Hybrid model result
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. A glimpse of the future

SleF) Way point (W)
LAT N34.7339167 [deg]
LON E137 2975836 [deg)
Heading 1023 [degl
Surge 58 [knof
Sway 0.0 [knotl
Yaw 0.0 [degls]
Actual revolutiona 00 [rpm]
Order revolubons 0.0 [rpml
Actual nadder angle 00 [deg)
Order rudder angle 0.0 (deg)
Actual bow thruster 0.0 [rpm]
Order bow thruster 00 [rpm)
Actual stem thruster 0.0 [rpml
Order stern thnsster 00 [rpm]
Tide speed 0.0 [ms]
Tide angle 0.0 [deg)
Wind epeed 0.0 [ms)
Wind angle 0.0 [deg]
PredictL AT 1 N34 7239167 [deg]
® Predict LON 1 E137.2975836 [deg]
PredictLAT2 N 347338831 [deg]
Predict LON 2 E137.2977716 (deg]
?\% Predict LAT3 N34.7338499 [deg]
T wP2 ProdictLON 3 E137 2979582 [deg]
L L"‘"‘J Predict LAT4 N34.7338169 [deg]
PredictLON 4 E 137 2981432 [deg]
Predict LAT 5 N34.7337842 [deq]
. PredictLON 5 E137.2983268 [deg]
=~ Predict LAT6 N34.7337518 [deq]
= PredictLON 6 E 137.2985090 [deg]
S— PredictLAT7 N34.7337196 [deg)
Predict LON 7 E137.2986899 [deg]
® Predict LATB N34.7336877 [deg]
Predict LON 8 E 137298860 [deg)
Y Predict LAT9 N34.7336560 [deg]
PredictLON 9 E 137 2990475 [deg]
. Predict LAT 10 N34.7336246 [deg]
. PredictLON 10 E137.2992241 [deg]
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