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Application areas of Al in maritime logistics

Edge
Sea Port Hinterland
A
Autonomous & MASS (Maritime AGVs (Automated Autonomous trucks
remote controlled Autonomous Surface Guided Vehicles)
vehicles Ships)
Monitoring, Vessel and container Cargo tracking and Automatic gate
situational tracking, smart fairways | monitoring, digital twins monitoring systems,
awareness vehicle tracking
Predictive asset Predictive resource and | Machinery health Predictive engine
energy management management health and energy
management
management
I’ ETA (Estimated Time of | Cargo operations ETA, JIT ‘,
1 Scheduling, Arrival) predictions, JIT prediction, RTA I
3 I optimization (Just In Time) arrivals (Requested Time of :
) Arrival) )
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State of the art in port call planning & optimization

> Just-in-Time (JiT)
scheduling

- Comprehensive
integrations for port
data ecosystem

- Visibility to all critical
schedules & services

- Automated monitoring,
warnings & notifications

= Integrated
communication tools

- Comprehensive
emission & scheduling
performance statistics

GOTHENBURG

Digital port call

The Port of Gothenburg are planning to implement a platform for information
sharing between the key players involved in a vessel call
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Seavoyage Approach Berthing & cargo

operation

FOC - Local & global collaboration

- Efficiency and reduced emissions
Us - In line with global standard
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PORT OF
GOTHENBURG
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Departure
traffic area

Departure

& awake.ai



CONFIDENTIAL

A awake.ai

("> Just-in-Time (JiT) '

State of the art in port call planning & optimization

scheduling
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- Comprehensive 2
\
integrations for port \‘ Digital port Call -
data ecosystem \ L e
- Visibility to all critical !

\
schedules & services B
——————————————— ——— = = - > =
> Automatedmonitoring, ™ v &y 3 » @
warnings & notifications i, B
_____________________ \
- Integroteq . ‘\ \ Seavoyage Approach Berthing&cargo
communication tools \ \ SRyation
9 Comprehen8|ve . ‘l “ \‘ FO - Local & global collaboration
em|SS|On & SChedullng k \ \ Us -Effl‘cnencyandreducedemissmns
. . I\ VA - In line with global standard
performance statistics ,*, \ |
_____________________ \ ‘ \

Ihcluding Al components
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Just-in-Time (JiT) scheduling

Situational JUSt-ip-Time
awareness planning and
communication

Collect & share data
for different
staokeholders

Improving planning by
using accurate and
reliable information

Data Planning tool &
collection data analytics
/ / \ \ EMISSION / / \ \
I data S
PILOT Emission
times & calculation
locations
MSW I port '.
TOWING calls Berth s Communication
locations \%ﬂ WZ’ZTJE“ planner " Restrictions tools

based rules,
warnings &
notifications

TERMINAL i oo
times  |ocations

negotiation

Decisions
based on data

Historical data
analysis, KPIs &
decision making

Statistics &
analytics

Emission
estimates &
reports (C02)
Berth level KPIs

Waiting times

Planning
accuracy

Traffic history

Evidence
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Analytics components for JiT

Data analysis, Analytics backend User interfaces, decision
modeling, machine learning services & APIs support tools
i e e ~ \ A e e ol e ~ \ Z e e L T ~ \
/ Data 7/ Schedule 7 Schedule

Ingestion, ML Predictions

Prescriptions
Current port call plans,

Port call, operations, g o
monitoring all arriving

cargo data

—— - - o ——
—— - ——

— o o e e o - -
— o e = =

I \
| |
| 1
I |
| |
I vessels :
1
| |
I Port congestion Berth/terminal Total port turnaround ||
Ports o o ,

I models availability optimization .
|
| y JV v 1 Just-in=Ti
1 . i . . . [ ust-in-Time
: MLOps pipeline Waiting time analysis Modified schedules [ arrivals
I A 1 A A 1
I [ 1
I : I -~ |

Vessel fleet | | Vesseloperations |- Ny oqqe fleet status FlasiCenizulSalhig s o
: prediction models Y optimization :
I o I
[ Vessel voyage logs, I I Planned leg schedules I
I cargo, weather, bunker ! I for the fleet, dynamic 1
I consumption & I 1 fleet selection criteria .
\ emissions data ! \ !
\ / \ /




CONFIDENTIAL

A awake.ai

JIT analytics - key stakeholders for Al

Ports

Vessel fleet

4

Port operations
modeling (ETC/ETD
predictions) - VTS
providers, terminal
operators

Port congestion
models

MLOps pipeline

Vessel operations
prediction models

”-

M\ Automating complex

1
1
1
1
I
1
1
I
N

vessel

scheduling/coordination,

RTA computation - port

traffic management

Berth/terminal
availability

Vessel fleet status

Vessel schedule prediction services -VTS
providers, TOS providers, traffic planners
Vessel fleet schedule analytics - shipping

companies

Y|
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Turnaround time
analytics and user
interfaces - port
authority, traffic
planners

Total port turnaround
optimization

Fleet cost/emissions
optimization

Bunker consumption

& emissions

analytics - shipping

companies
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JIT analytics - machine learning examples

Fleet Monitoring Map

Vessel route predictions are

Update Map

needed to estimate remaining "
travel time and time of arrival to =
destination; ML models are used to ---___
optimize these predictions S
Vessel destinations are not
reported in fully machine-readable
format; ML models are used to
improve classification accuracy
Fleet Information E So N \\\
B N _____ .
Ship Name mmsi ,/ Dest Locode\| /’Traj Remaining Time ETA Prediction
STOLT GREENSHANK 235096859: BEANR : ! 20:11:46 2023-11-13T09:42:59
STOLT OSPREY 235112065: BEANR : : 5:02:40 2023-11-13T715:30:02
STOLT SEAGULL 235112571: GBLIV : : 12:42:02 2023-11-13T18:29:52
ANNETTE ESSBERGER 255806303: PLSZZ : : 1 day, 17:12:46 2023-11-14T17:01:39
AMALIE ESSBERGER 255805370: ITLIV : | 1 day, 19:47:51 2023-11-15T06:09:58
WILHELMINE ESSBERGER 244961000 1 NLRTM : : 1 day, 20:00:31 2023-11-15T06:34:17
DUTCH EMERALD 246436000: SEHUS/I l\\ 1 day, 21:09:29 2023-11-15T07:46:28
11/09/2023 — 11/14/2023
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1 B meCo2(Avg,Analytic)
1 E meCo2(CurrentSpeed,Analytic)
: meCo2(ServiceSpeed Analytic)
1
1

meCo2(ML)

—

0 10 20 3 4 5 6 70 B8 9 100
Main Engine CO2 (MT)

Emissions are
continuously estimated
for schedule options
using ML-based and
analytical models
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JIT analytics - modeling port operations
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Simulated exit events

Departure
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Approaching vessels

=e= Simulated exit events per week
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Ingenious - Hinterland Traffic Prediction
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Truck Turnaround Time
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A key role of Al'in JiT
operations is to automate the
predictive monitoring of
complex interconnected
logistics processes and
schedules.

This can be extended to
multimodal operations across
the port. This example figure
shows a multimodal predictive
analytics application
developed for port of Valencia.
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