SHAPING THE NEXT WAVE OF MARINE
TIME DIGITAL TRANSFORMATION

Sk

il o

PRESENTED BY
SAMUEL NG

CoO-FOUNDER
IPO SG P

’
7/

__']
o JEN
) ~




DIGITALIZATION

WHAT ARE BEST PRACTICE EXAMPLES
APPLIED TO MARITIME INDUSTRIES?

-

How CAN Al BE USED IN LOGISTICS TO
REINVENT BACK OFFICE, OPERATIONAL, AND
CUSTOMER-FACING ACTIVITIES?



Digital Future for Maritime

Drones

* Drones can be used to fulfil the
shore-ship deliveries.

 They can also be sent in to
inspect vessels for damage,
among other checks.

FUTURE PORT

The Tuas mega port, slated to open in phases from 2021, will incorporate smart and green
technologies into its operations. Some of these will be tested at the MPA Living Lab.
The Straits Times looks at the journey of a container through the port of the future.

——

Floating platforms X
© Currently, if a berth is not available, the vessel waits at

anchorage in the sea.

® The Maritime and Port Authority of Singapore (MPA) is now
exploring the use of multi-purpose floating platforms so that while
waiting, immigration checks, refuelling and top-up of supplies can be
done. More ships moored to the platforms will free up space at sea.

Delivery

Tracking arriving vessels
* Today, a captain of a vessel entering
the Singapore port has to alert MPA of
its ar.rlvnl at least 24 hours ahead by

Curre ﬁec:‘pﬁm has to
~ submit documents to MPA,

- Immigration and Checkpoints
-~ - e-mai or telex (not standardised Authority and National Environment
. and digitised). Agency separately - MPA for vessel
* In future, the information will be clearance, ICA for crew/passenger
F A conveyed digitally. clearance and NEA for health
A ) . * A new Vessel Traffic Management clearance.

® In future, this will be done

il  d
System will use cloud computing, data through a single government portal.

analytics, smart algorithms, sensors and
advanced communication systems to
manage and track the vessels. Voice
communication will be minimal.

COMPARISON OF AUTOMATED
TERMINAL OPERATIONS

Phase Area Start of
Tuas Terminal (ha)  operations
* Tral ipment port that is many times
larger than the ones in Europe.
* More complex to automate a
trans-shipment container terminal of this
scale than a destination port

Capacity (million TEUs):
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Automated technology

© Quay cranes, yard cranes and guided
vehicles will be automated.

* Automated loading/unloading operations.
* Computers, sensors and cameras ensure
the safe and precise handling of containers.
* 50% of wharf operation supervisors and
up to 80% of yard crane operators and
prime mover drivers will be retrained for
higher-skilled roles

Green technology

® The cranes and automated guided
vehicles will be fully electric

o Solar energy will be harvested and
waste heat recovered from building

cooling systems.

Just-In-Time Arrival System
® When the vessel enters the
Singapore Strait, the captain now
reports verbally by VHF radio to MPA
and radios PSA Marine to arrange for
a marine pilot who will guide the
vessel through Singapore waters.

* In future, the Just-In-Time Arrival
system will take over the
coordination. This will cut delays

and waiting times of calling vessels
and optimise port services and
resource deployment.

Feasibility studies are being

done on the construction of
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Future of Next Generation Solution
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Microsoft Wave of Digitalization
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Microsoft Wave of Digitalization

Microsoft Flow

Automate and integrate business processes
with Microsoft Flow

= Automate and model business processes across your
apps and services

=  From simple automations to advanced scenarios with
branches, loops, and more

= Trigger actions, grant approvals, and get notifications
right where you work

Enterprise-grade Cloud and on-premises connectivity Pro-developer extensibility
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Microsoft Wave of Digitalization

Power App

Put all your data to work with
Common Data Service for Apps

= Jumpstart apps using a standardized data model with
business logic, security and integration built-in

= Extend to your own needs and integrate across your
apps and services

= Seamless Dynamics 365, Office 365, and Azure
integration, augmented with data from industry

partners
Enterprise-grade Cloud and on-premises connectivity Pro-developer extensibility
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Microsoft Wave of Digitalization

Power BI

Gain insights from your data regardless of where it
ives with Power Bl

=  Connect to all your data and get a consolidated view
across your business through a single pane of glass

= (Create ad-hoc analysis, live dashboards and interactive
reports that are easy to consume on the web and

across mobile devices
90.17M 629.42M 40

= Build smart apps by infusing insights from your data
and drive action with the power of the Business
Application Platform

Enterprise-grade Cloud and on-premises connectivity Pro-developer extensibility
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Microsoft Wave of Digitalization

Power BI

Gain insights from your data regardless of where it
ives with Power Bl

= Connect to all your data and get a consolidated view
across your business through a single pane of glass

=  (Create ad-hoc analysis, live dashboards and interactive
reports that are easy to consume on the web and

across mobile devices
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= Build smart apps by infusing insights from your data
and drive action with the power of the Business
Application Platform

Enterprise-grade Cloud and on-premises connectivity Pro-developer extensibility
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Microsoft Wave of Digitalization

Power Bl - Al

Accelerate insights with Common Data Service
for Analytics capability in Power Bl

= Unify data and drive analytics with a standardized
schema built on the common data model

= Benefit from out-of-the-box insights that are extensible
to meet your unique business needs

= |Integrate data warehousing processes with business
analytics in Power Bl and easily extend to Azure

Enterprise-grade Cloud and on-premises connectivity Pro-developer extensibility
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What is Al? —To sense, comprehend and act

Sense | | Comprehend Act

Computer vision and audio processing, for Natural language processing and inference
example are able to actively perceive the world engines can enable Al systems to analyse and
around them by acquiring and processing images, understand the information collected. This
sounds and speech. The use of facial recognition technology is used to power the language
at border control kiosks is one practical example of translation feature of search engine results
how it can improve productivity.

An Al system can take action through technologies
such as expert systems and inference engines or
undertake actions in the physical world. Auto-pilot
features and assisted-braking capabilities in cars
are examples of this

Emerging Al technologies

Natural Language Knowledge
Processing Representation

@ @ O

Virtual Identity Cognitive Speech Recommendation Data
Agents Analytics Robotics Analytics Systems Visualization

G
Microsott partner |

Computer Vision Audio Processing ‘ Machine Learning ’ ‘ Expert Systems ]

Al
Technologies

Hlustrative
Solutions




The RISE of Al (PART 1)

Evolution of Al:1950-present

Term "Artificial First "Al- Second " Al- Google speech- Google Brain China's Tianhe-2 Microsoft Chins’s Sunway SpaceX has its self

Intelligence” Winter”- The Winter”- to-search iPhone developed, 75% Double World's launched Rinnain  TaihuLight landing rockets on

conied at Lighthill report collapse of lisp App accuracy Top July 2015. It has Triples World's a Cape Canaveral

Dartmouth machine market identifying cats Supercomputing had regular Top landing pad and

on YouTube Speed (33.86 conversations with ~ Supercomputing on sea-going
petaflops) 20% of Japan's Speed landing barges,
population till date  (93petaflops) respectively
BB 1956 £ 1974-1980  E51987-1993 &5 2008 B 2011/2012 &5 2013 28 2015 BS 2016 B8 2017

l l l l l l l l l

Alan Turing Stanford Symbolics Lisp IBM Deep Blue IBM Watson Apple introduces Facebook Google Uber pilots self
creates "Turing Research machines defeats Garry defeats Ken Siri intelligent develops DeepMind's driving car
Test" to Institute creates commercialized Kasparov at Jennings on personal DeepFace near AlphaGo defeats program in
determine Shaky, first robot —Al renaissance Chess Jeopardy assistant human accuracy Lee Sedol at Go Pittsburgh, PA
machine’s with self- Microsoft's Google open- Chins's Sunway
human ability reasoning journey with sources TaihuLight Triples

chatbots started TensorFlow World's Top

in May 2014 in software library Supercomputing

China with Speed

Xiaoice (93petaflops)
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Law of Accelerating Returns

LAVW OF ACCELERATING RETURNS

€D THE ACCELERATING PACE OF CHANGE ...

Industrial
Revolution

Agricultural

Revolution Lightbulb

€D ... AND EXPONENTIAL GROWTH
IN COMPUTING POWER ...

Computer technology, shown here
climbing dramatically by powers of 10, is
now progressing more each hour than it
did in its entire first 90 years
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Artificial Intelligence Approach

Deep Learning

Supervised

Machine Learning (ML)

Unsupervised

Content Extraction

Classification

Machine Translation

Natural Language

Processing (NLP) Artificial

Question Answering

Text Generation

Image Recognition

Intelligence

(Al)
Expert Systems /

Machine Vision

Vision /

Speech to Text

Text to Speech

Speech

VARV

Planning

Robotics
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Top Areas Where Businesses Are Driving Revenue

From Al Investments

Q: Which part of your organization is driving revenue from Al
capabilities today?

Product
/R&D
Service
Supply chain
operations
Security/RiSk _ 0%

Source: Teradata, Vason Bourne, 2017, n=209 IT and business execs

FIGURE 2 Enterprises Believe The Benefits Of Al Will Be To Improve Customer Experience And Support

“What are the biggest strategic/growth benefits Al will contribute to your
organization?”
(Please select up to three)

Improve customer experience and support [ 57°-
O ettt oo s actee, I +++
existing products and services 4%
Provide us with the ability to disrupt our industry _ 43%
with new business models, products, and services
Allow us to develop new products and services _ 41%
Increase customer satisfaction
I -
and Net Promoter Scores
Provide new revenue streams _ 22%
Increase customer lifetime value — 20%
Increase revenue streams _ 18%
Reduce customer churn - 10%
Other [l 3%
None . 3%

Base: 598 business and technology professionals
Source: Forrester's Q2 2016 Global State Of Artificial Intelligence Online Survey
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The RISE of Al (Part 3)

DEEP LEARNING IN ACTION

Classification Classification Object Instance
+ Localization Detection Segmentation

2723987635 7 6 775724753 B8
41917225 2 699 7338971 38 6
2528 63468 a 9981263 &7
289 77282 31 134 5436 7-3
8 3 4 1 3 6 8 7 197948 2
29186 9839353753133 293865988
27718 31 3 5891 56748743934
799 891 3729 954395198 a2
514 37833 2 16286 1524
7 85516293 38142394358247
9241593689 5 2947 81 1868 175
2884 364 745 8 248595 9434
41114 159 4432 8 73439659
869836815 154619 395 13 686
922894611 2284173613291 125
Scanned Digits

¢ throwing o fricboe i 2 oark CAT,DOG,DUCK  CAT, DOG, DUCK

Vision & Language Scene Recognition \ / \ /

The computer understands the picture and sees that Y Y
'a woman is throwing a frisbee in a park’ Smgle ObjeCtS MUltlple ObjECtS




Microsoft Vision of 2020
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https://www.youtube.com/watch?v=pL-c00M2CnI
https://www.youtube.com/watch?v=3z6YIlMbcTU

RPA AND Al: THE BRAWN AND BRAINS OF PROCESS AUTOMATION

Integration to your Suppliers and Customers Supply Chain

s
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RPA

(Robotic Process Automation)

Maritime Al

(Artificial Intelligence)

Systems based on rules:

* Acessing legacy system data

* Filling in web forms

* Copying data from one system
to another

Systems that learn:

* Learning from human decisions
» Making fast judgements
¢ Interacting with humans

Bots automate easy tasks and make Al learns to mimic and improve processes
broad data sources accessible to Al. based on data handed over from RPA.
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Applying Supply
Chain
Management
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Al Optimization



pa—

ENTERPRISE - PROCUC NON TRACIING

o G - —

E17-0004 YiP cusTOoMER

170002 JIANS Jik

€17-000 v wi

E16-0002 JiARS Jix

f£14-000 WANS L1t

€17 -0004/02
E17-0004/03
[17-0004/03
17-0004703
17-0002/02

LOWER cast rPrINY
HoLDER AssY
SCENTY FiLLING
LEAN PACKAGING
LEAN PACKAGING

FLOOR - RESOURCE TRACKING
4 v -~ -
oty o ' L
- O+ ) ? -
R ° ’ ]
spoudd o ’ -
——y e ’ - /
- s— o ’ -
— o ’ - :
3 o 3 -
> ° ’ -
-~ o ’ -
- e -
o ’ -
L) ’ -
- -~ L ]

100n
100n
1008
1008
Tees

——

el
14:200

09:25»
16:36 0
11:87 »

14:200

14:200
14:18 0
12:540
et 51 e

oK 7425 6785K 70.54K
T ————— S ———— s (]
73,182 1,331 o

TAGIK  1.888K

= SHOP FLOOR - RESOURCE TRACKING

e S Rl
1484K 1.688K
TUESDAY, APR 17 - 03:28:19 PM

55.84, 47.05

MAE 70 #300K B4
a2 70 CRoEn m

Wweroomer 38.80,



The Game Changer — Your Digital Journey

Digital
experiences
Deliver easy, effective,

and emotional
customer experiances.

Digital innovation

Innovate at the
intersection of
experiences and
operations.

Digital
operations

Focus operations
on things
customers value.

Digital ecosystems

Build platforms and
partnerships to
accelerate and scale.

137090 Source: Forrester Research, Inc. Unauthorized reproduction, citation, or distribution prahibited.

REINVENT YOUR BUSINESS WITH TECHNOLOGY ... OR FADE TO BLACK
Digital technology dramatically alters the balance of power
between customers and companies. While customers gain the
power of information and choice, digital technology also
dramatically improves the economics of business.

Digital natives like Amazon, Netflix, Tesla, and Uber understand
this. Their business paradigm focuses on using digital
experiences to always deliver on rapidly evolving customer
expectations and outcomes.

As Jeff Bezos, CEO of Amazon, says:

"You want to be customer obsessed, not competitor
obsessed. Customers are always dissatisfied, and they
always want more. If you're competitor obsessed and you're
a leader, you see everyone behind you, and you slow down a
bit. But customers pull you along."

https://www.youtube.com/watch?v=ozLaklIFWUI
DHL Smart WMS



https://www.youtube.com/watch?v=ozLaklIFWUI
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