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Machine Learning Neural Networks

No Rules Are Universal

(except this one)

All Rules Need Context
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Trends in Maritime Domain

Communication
3G, 4G, 5G, Internet, VDES

S h ° ft Definition Who is in Who takes System
| (Proposed Maritime Autonomy Framework) Control? over control? | Capability
Sustained Fail Safe
Owned — Subscription (e.g. email, conitinal ek O nirm Tk ’
n/a

No Autonomy  All aspects of operational tasks perform by human
Offl Ce 3 65 ) operator even when enhanced with warning or
intervention system. Human operator safely operates '

O n p re m | SeS - C | O U d the system at all time. (e.g. Select pumps) g

H 1 Partial The targeted operational tasks perform by human Some
De d I Cate d - O p e n Sta n d a rd S Autonomy operator but can transfer control of specific sub-tasks # f Operational

. . to the system. The human operator has overall 'h ' Tasks

Fat CI | e nt - We b CI | e nt control of the system and safely operates the system Automation

at all time. (e.g. start engine sequence)

1 2 Conditional ~ The targeted operational tasks perform by automated
Ot h e r Ways Of Wo rkl ng Autonomy system without human interaction and human # ' * Majority of
. . e . operator perform remaining tasks. Human operator is ey Operational
B e N g m 0 re Eff| C | e nt / a g' I e responsible for its safe operation. Semi-Autonomous ' Tasks
M o re d Iglta | |Zat I O n 3 High The targeted operational tasks perform by g Majority of
. . . Autonomy automated system without human interaction and Operational
Sta keh0|der |nteg ratlon/l nte rfa Ce human operator perform remaining tasks. System is o ' i Tasks
responsible for its safe operation. (e.g. PMS, DP) Sam-Adtonomots
4 Full Autonomy All operational tasks perform by an automated system All
Au to nomous vesse I S under all defined conditions. i # Operational
. S Tasks
Focus towards planning ——— -

Vessel control centers instead of VTS
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Evolution of Business

. ——
TLaudS'itr:er‘j' Community Maritime
Portals ' Connected Communications
In
ﬂ "taa, N Standalone, . Platforms
Y&, turnkey
* colutions Integrated ports
’S,’ & hinterland
. 4
0..
* Operation
Open Source Cloud as-a-service
software .
' .
/ ..
—V o *ana _—
Free AIS Subscription Role of oper;tzr. NEEEEEEEEEEEEEEEEE-
New technology websites decreases Local focus
and business
models
2015 Today 20257
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Eco-system: Fairway to Freeway

v d

/ Satellite AIS

) Search and Rescue
e S = . i
7z - Wind Farm Protection
Secure AIS Data
Communications

Multi-port coordination Pfatform Protection

R . : 5 Meteorological
T and hydrographical
- AIS network sensors
Mobile user shore station Te:'naln? Operating System
= * Planning
Access Control
towage

s

Contalner Terminal

Port Management Office

| |

'mmn 'mmm ' umn
'mmnm 'mmn ‘mmn

illl:. lll:. EEn

Visit and Property Invoicing
Resource Management
Ptanning ‘lieg::?‘

©) territorial and inland waters

€ exclusive economic zone (EEZ)
O international waters
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Machine Learning and Al

Al means that computers can :
process information on their own and g~
advise on the situation or solution on
their own

One of the biggest benefits of Al or Machine Learning is the ability t8 make accurate
predictions based on historical patterns. © 6]
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Machine Learning evolution

Al Machine Deep
Learning Learning

= = — = g‘!§s£ A ngy

1950 1980 5010
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Machine Learning groups

- Machine learning is the general term for when computers learn from data

- There are lots of different ways that machines can learn

- They can be grouped into supervised, unsupervised, and reinforcement
algorithms

- The data that you feed to a machine learning algorithm can be input-output
pairs or just inputs

' ™

p 9 CLASSIFICATION
SUPERVISED L )
LEARNING
Develop predictive
model based on both r N
input ond output doto
\ J REGRESSION

LS A

\

UNSUPERVISED 3 1
LEARNING

Group and interpret ﬁ CLUSTERING

daota based only L )
on input data

MACHINE LEARNING
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Supervised Learning

Supervised learning algorithms require input-output pairs (i.e. they require the
output)

you feed it an example input, then the associated output
you repeat the above step many many times
eventually, the algorithm picks up a pattern between the inputs and outputs

now, you can feed it a brand new input, and it will predict the output for you
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Unsupervised Learning

Unsupervised learning requires only the input data (not the outputs)

you feed it an example input (without the associated output)
you repeat the above step many times
eventually, the algorithm clusters your inputs into groups

now, you can feed it a brand new input, and the algorithm will predict which
cluster it belongs with

Hockey Abstract Present

STAT SHOT

by ROB VOLLMAN
with Tom Awad and lain Fyffe

The Ultimate Guide to

HOCKEY ANALYTICS




Netflix Movie recommendation

Credit Card Fraud Detection




Machine Learning basics

- Neural Network

L
Training Data
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Train the 5. —y1
Machine Learning Evaluate
Algorithm x4 — —y2
.!. x5 —
L X6 —
) | Output Layer
Model put Layes 6 neurons 50 neurons Y
— G‘ : 100 neurons 500 neurons 200 neurons ;
ononolomMo - ‘ 3
1onoenonon OO Hidden Layers
—— w
Input Data Machine Learning Prediction

Algorithm
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Convolutional Neural Network

diagonal

horizontal
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ing processing

. Machine Learn

Output
Layer
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0.0
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0.0
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[0.0]
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b e 2
VENEE
PN
NN
SRR

o = N

Fully-Connected
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(36 channels)
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Questions that can be answered

1.How Much / How Many?

What Temperature on Tuesday? How many users log in tomorrow?

2. Which Category?

Is it a Cat or a Dog?

3. WhICh Group?

Which viewers like the same movie?

4. Is it weird?

Is this internet message is typical? (spam, fraud)

5. WhICh action to take?

Turn left, go forward and so on (PID systems)
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Teaching with Data

SMART PORTTS (Information Technology) ¢ FEBRUARY 5-6, 2020

Is that a good vacation spot?

Not enough data ©sms
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Tools / Platforms

o @xnet © caffe?

Chainer

CNTK ‘® TensorFlow Keras

@ sLuon PYTORCH theano
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Accurately Predicting Requirements

Al can use huge datasets to learn the history

e Transport time of cargo ships

* What are required services?

* How long they wait to unload cargo?

* How many cranes are available at
port/terminal?

* How long inspections and other handling takes?

* Learn weather patterns consequences

* Learn the affects of certain shipping seasons

* Learn congestion in shipping lanes.

Computers can synthesize all that data, offering
better estimation of ship times/service
requirements than previously possible.

Computers can detect potential problems in
advance, providing ability to make adjustments to
plans when needed.
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Improving Shipping Speed and Safety

* Regulate a vessel’s environmental efficiency

* Reduce unnecessary fuel consumption, greenhouse gas emissions

e Optimize terminal operations

* Help better maintain the equipment used by flagging certain
milestones or identifying malfunctioning equipment

* Ensure compliance with regulations
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‘Mimicking’ Human - Making Decisions

* Imitate human senses

e Responding to visual cues and
sound.

* Ability to read and interpret data
from sensors

* Rules engines

* Predictive Modeling

* Learned selection

* Pattern Recognition
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GAPS with Al

* Nearly all machine learning algorithms assume that the world does not change.
* Most machine learning algorithms take a lot of examples to learn
* Machine learning can’t tell what caused what

Per capita cheese consumption
correlates with

Number of people who died by becoming tangled in their bedsheets

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
800 deaths
33lbs o
f: 2
g @
: z
g 31.51bs 600 deaths o
S 8
©
g &
5 301bs 400 deathsé
28.51bs 200 deaths
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

-8~ Bedsheet tanglings—¢- Cheese consumed
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AI and Human in combined workflow

Human insight and judgment close the gap

There are many business decisions that depend on more than just big (structured)
data.

Some information is only available in our minds and transmitted through culture and
other forms of non-digital communication.

This information is inaccessible to Al and extremely relevant to business decisions

--------------------------------------------------
-

Machines N Other info
A (nondigital)

Source: Eric Colson o HBR




)]
o
Q.
£
L)
X
L
-
=
njd
()
O
s
Q.
<l
)
-
il
©
)
24

0202 ‘9-G AdVNYg34 e (ABojouyos) uonewlou)) S11M0d IHVINS



Collision Detection / Prediction
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Service Planning

Pilotage Order 13.06.19 13.0
#24 0 1 - s 7 8 g 10 11 2 13 14 7
[BISKA - GED[B] =

Route:
Start Time;

Status:

: SKA-GED
: 13.06.19 05:50
Draft

Bill. Status:

order Info

Vialations

Jobs/Events
Delays

DMA Report
Remarks
Documents

TBD: Audit
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Resource Plan [~ 2dd ||« asprovePlan || x Re

Pilotage

Boat Trip #51 [
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Trea~ FL
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Mrea ~ Pl
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o P

Assign - Pilot - Qualified - On Duty [~
13.06.19
0 1 2
TEsTEMPLOYEE = @ @ R

5 6 7 3 9 0 11 13 19
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TN P (Acquamarina) PX(p)
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Route/ETA Prediction
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Port CDM

o
N Service Company Status Decline Reason Service Remarks
o
Q)
1/2015 05:30 Confirmation Log Info i=] .
© | |
Lo Running Log Time Type Description Updated By
I015/09/19 15:43 Schedule [Test] VTS changes: Inveicing Body, Schedule Time [Test] VT30
>- I015/09/30 11:04 Schedule [Test] VTS changes: Schedule Time [Test] VTS0
m 1015/09/30 11:20 Schedule [Test] VTSO changes: Schedule Time [Test] VTSO
< 0/2015 21:45 1015/09/30 12:03 Schedule [Test] VTSO changes: Sch Time: 2015-09-30 03:00 [Test] VTSO
3 I015/09/30 11:04 Schedule [Test] VTSO changes: Sch Time: 2015-09-30 16:15 [Test] VTS0
m 1015/09/30 11:12 Pilotage Service Confirmed [Test] Pilat Company
m 1015/09/30 15:53 Schedule [Test] VTS0 changes: Sch Time: 2015-09-30 19:15 [Test] VTS0
2015/09/30 14:31 Pilotage Service Confirmed [Test] Pilot Company

LLI 1015/09/30 14:35 Schedule [Test] VTSO changes: Sch Time: 2015-09-30 19:30 [Test] VTS0
LL 1/2015 07:00 2015/09/30 14:48 Pilotage Service Rejected, Reason: No pilot available until 20:15 [Test] Pilot Company

. I015/09/30 14:49 Stevedore Service Rejected, Reason: Loader is broken. Back to work at 19:45 [Test] Stevedore SCRUTT

_—

>\ # Update Schedule @ Send Message

(@)

2 Search;

8 Service Type Service Desc Service Company Status Decline Reasan Service Remarks
- JOLANTA (DRY BULK)

]

(4}] DEPART FROM STORMONT 5 10/01/2015 05:30 AGENT: JOHN BURKE & CO.LTD, CHAMNGE LOG
= PILOTAGE DEP FROM STORMONT 5 TO SEA BELFAST LOUGH PILOTAGE SERVICES LTD T vilet cnly available from 07:00

g BOATMEN DEP FROM STORMONT 5 [. FERRAN & SONS m

=1 STEVEDORE DEP FROM STORMONT & (Own Use Stevedore) Requested

g BLACK WATCH (CRUISE)

B ARRIVE TO STORMONT 2 09/30/2015 21:45 AGENT: JOHN BURKE & CO.LTD. CHANGE LOG
‘E PILOTAGE ARR FROM SEA TO STORMONT 2 BELFAST LOUGH PILOTAGE SERVICES LTD | Confimed |

—_ BOATMEN ARR TO STORMONT 2 104N MELOUGHLIN & SON | Confimed |

n STEVEDORE ARR TO STORMONT 2 SCRUTTONS NORTHERN IRELAND LTD | Confirmed |

[ NORWEGIAN STAR (CRUISE)

E ARRIVE TO STORMONT 4 10/01/2015 07:00 AGENT: JOHN BURKE & CO.LTD. CHAMGE LOG
O PILOTAGE ARR FROM SEA TO STORMONT 4 BELFAST LOUGH PILOTAGE SERVICES LTD Requested

Q_ BOATMEN ARR TO STORMONT 4 JOHN MCLOUGHLIN & SON Requested
I— STEVEDORE ARR TO STORMONT 4 (Own Use Stevedore) Requested




Anomaly Detection / Density Prediction

messssssm = Anomalous behaviour
= Peculiar behaviour
msssssssm = Normal behaviour

o
N
o
N
Q
o
>.
o
<
-
o
0
Ll
L
o
>
o
o)
o}
c
N -
Q
@
c
o
®©
£
S
c
(7))
-
04
@)
a
I_
o
<
=
N







