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“It is not the strongest
of the species that
survives, nor the
most intelligent that
survives. It is the
one that is the most
adaptable to change.”

- Charles Darwin




How to find an incorrectly,
positioned or lost
container?

Will the Vessel arrive
on posted time?

How does external
/ factors (weather, traffic
= etc.) disrupt operations?

What happens if a
channel closure impacts
vessel departure?

What happens when
a container is not picked
on time?

What happens if an
equipment breaks down?

TETTEN  OPTIMIZATIONS

3  Transport Events : How Disruptive Technologies can Achieve Sustainable Port Development and Operations |QO Solutions



B -'/,
— y i

—
Disruptive Technol%gies

7

.‘Blg Data
e .
-‘Internet of Things

—Cloud Computing

Transport Events : How Disruptive Technologies can Achieve Sustainable Port Development and Operations |90 Solutions

4



5

Software as a Service (Saa$)

= The Terminal Enterprise Architecture in the Cloud.
= Qutsourcing your IT Complexity as a service.
"  Moving to Usage-Based charging

" Impacting on how IT is delivering this service to the patabase

business

= Testing new applications, it is much more cost-
effective to do so on the cloud than on existing IT

infrastructure.

= Resulting in Cyber Security architectures redefined.

Transport Events : How Disruptive Technologies can Achieve Sustainable Port Development and Operations

Facilitating the Storage of Big Data
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5G Netwo

A Game Changer For Ports and Terminals

= More capacity and faster connections with
High response times

= Improved foundations for automated
operations and artificial intelligence

= More connected terminal with less
infrastructure

AGVs will respond more precisely to remote
manipulation

Supports augmented and virtual reality—
based maintenance from remote locations.

Security By Design for 5G
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Generating more DATA
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_Internet of Things (loT)

5G is a strong enabler to implement loT

= |oT is a means of connecting physical objects
and for ports and terminals, it means that
equipment can transfer data through sensor
technology and make everyday operations
independent, automated and efficient.

= Many companies invest in developing Sensor
Technologies
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Generating more DATA
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‘More Big Da

1. Volume:
= 90 percent of all today’s data was
created in the past couple of years.
2. Variety
"  Big data seems to be unstructured (log
files, sensor, audio, image, video files
etc.)
3. Veracity:

= Veracity refers to the trustworthiness of

the data.
4. Velocity:

= Speed at which data is being generated.
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* Web » Structured

2 Sens?rs * Unstructured
Ik * Semi-Structured
¢ Videos

¢ Speech

* Social Media
* Digitazation

* Speed of

Generation e Trustworthy

¢ Uncleansed

Four V’'s Of Big Data
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Digital Transfo

/ Digital Twinning

Provide a tool for visualization of terminal operations
Improved internal and external communication

Qualification and analytics of operational data
Optimisation of terminal performance
No risk decommissioning of new equipment and software
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The Al factor...

Traditional Software Logic Artificial Intelligence
Manually Configure Engineering Rules Set Business Rules (Engineering rules are derived)
Human Heuristics Self-Learns Terminal characteristics ( penalties )
Assigns penalties for certain events Self optimizing or auto updates penalties or based on terminal

, . : . modifications
Difficult to modify and adjust parameters for optimality

) ) ) ) Learn from all contributing factors - weather, traffic, operator
Configuration parameters less effective or contradictory over time
performance

Manual update are limited (o preprogrammed set of parameters . .
Need minimal set of operational rules

Not adaptable ) )
Adapts in Realtime

Low Investment / Geniuses NOT Required
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Ai Impact...

| Customer Satisfaction = e ' Self Sustainability
* Increase Yard & Berth productivity . | | = Access deeper operational awareness
= Ensure SLA's conformance o N ' \ = Recommendations for intelligent
= Superior Quality of Service /" Intelligent Terminal ; el mng
{ | = Strategic and efficient workflows
| Improved productivity | |
. Loyal Customers .
2 Operational peak efficiency B | Growing Revenues i Adaptation to changes
= Terminal Focuses on the fundamentals \ > ™% 3 = Keep berthing opportunity windows
» Improve Berth & Yard utilization = By in check

' 3 = Accurately project vessel ATA & ATD
—— = Avoid disruptions to the operations

Increase CHE usage

Maximize moves per hour

Reduce Vessel turnaround time

‘Ai — Bringing Technology Closer to the Business, it is my eyes and ears’ — Quote from Terminal CEO
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Introducing-the AiCON ¢

ite...Powered by Ai

H EquipmentSig htj‘ H - PortSight ‘
, | -
Vesse|3i9ht _ Predicting equipment Exploring port |
failures to increase analytics for informed - NP
Contlnuous ETA/ETD H availability decision-making H GateSIght H
Vessel tracking. Keep ‘ :
berthing opportunities in | H Coordinating operations to.
check = i improve container pick-up
> u
JVAVAVAVAVAVAVAVAY,1 VAVAY, _IVV\ H
| : ] |
e n [ s | |=‘
| o |
:
‘ “* YardSight | “ - AlertSight |

| i ]
. Optimizing container = = Tz
‘ ~ BerthSight H stacking improving yard ‘ D'SPatChSight* |

efficiency

Monitoring log events to
predict application status

schedullng eqmpment
for efficient use

Real-time berth planning |
to maximize occupancy
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YardSightimproves operational efficiency .

Objective: expand the operational

efficiency of RTG’s by improving overall
work balancing from better input to
stacking based on fuller view of RTG work
queues.

Approach: Quantify and optimize specific
metrics centered on a base line and
targets to measure the improvement in
Productive moves.

SD

Reduced Standard deviation
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Objective: Expand operational efficiency

improving prime movers’ utilization to
reduce its number and/or improve current
25mph prod.

Approach: Use Al to improve laden trip
time for discharge and load. Quantify and
optimize key metric to measure the
improvement in Productive moves

13.5

mins

Reduced truck

trip average from 18 to

13.5 mins per trip.

Objective: reduce the number of

rehandles for import boxes which currently
stands at an average of 1.32 extra moves
per delivery based on 68.7%-yard
utilization.

Approach: Use Al to review stacking &
delivery history to help improve re-handle
ratio based on two-month base line.

10
reduction in re-handles,

proportional to the

utilization for each month.
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38%

Source: Kalmar Global 2020 Report

emissions (pleasant Side Benefit)

Average carbon dioxide (CO2) emissions of diesel-electric rubber-tired gantry (RTG) cranes

at ports worldwide in 2017, by consumption
(in 1,000 kilograms CO2e per year)
19 s hour
21 ttershoue

23 liters hour
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Anrusl emissions in thousand kilograms COZe

©Statista 2021 W

@ Additional Informatien Show source @

Source: Statista 2019 Report

DOWNLOAD
‘Qmi ths mem;ﬁml

Source
= Show sources information
= Show publisher information

Release date
2017

Region
Worldwide

Survey time period
2017

Supplementary notes

Assuming an average operation time of 5,000 hours
per year and an emission factor of 2.676 kg CO2e per
liter diesel.
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EquipmentSight : Al'Module for Equipment Failure Prediction

Client Profile:
= A fully automated terminal /\
with 59 AGV’s in operation. Results: Kﬁ_?/

Confidence Level in

Objectives: Predicting AGV

" Predict a critical AGV failure 2-8 hours in advance (?]:'} failures 2-4 hours in
advance

* Minimize operational impact

Approach: - High Risk AGVs identified

* Create a prototype that can predict failures with at least 75% /\/, to date - anomalies

precision

@@ validated by the Client

* |[ntegrate the solution with the existing standard operating Engineering team

procedures
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Thank You

As for the future, your task is not
to foresee it, but to
enable it"

Antoine de Saint-Exupéry
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