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A more connected supply
chain starts here
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Trends Changing the Business Climate 24
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Just In Time(JIT) supply chain Container vessel sizes have increased Supply chain disruptions in maritime
methods are putting more pressure on from 8000 TEUs to nearly 20000 TEUs trade causing major havoc in day-to-
terminals to perform better, quicker now day activities requiring data-driven

decisions
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miormatidAQMAY:S. SURRlY chain, everyone needs to see vessel operations clearly, driven by high expectations for performance and credibility
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User-friendly configuration: Easily setup and
integrate into your workflow

#i Nav s’ BWM Scenarios

0| Table IO TR Ao Non-requiar visit ‘Add Ad-hoc Visit e e

Yard Analysis
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Filters

Operational Optimization: Berth Optimization and
smart planning improve CAPEX

nnnnnnnnnnnnnnnn

ssssssss

Environmental Impact: Cuts carbon footprint via bay
plan digitization.

Improve Customer Service: Digitizing communication
and avoiding emails and phone calls

Cost-Efficient: Supports consumer devices through a
modern web app, reducing hardware expenses.

Operations Visibility: Gain insight into vessel
operations, including downtime and delays

Stakeholder Notification: Allow stakeholders access to
berth plans for pilot and tugboat activities
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Adding Al Capabilities

Berth Allocation Optimization
>> Reduce laden CHE travel by up to 20%,
save time & OPEX

Automated Crane Assignments
>> Maximize utilization, prevent over-
deployment, save time & OPEX

Auto Planner

Berth/Yard Impact Optimization
>> “Holistic” understanding of yard/berth
utilization to spot risks and identify opportunities

Information Classification: General
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20,40 & 45' containers
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Select date and hour O
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Optimization Results
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Berth Optimization Report (using EVP) e

=
:( KALERIS | navis Berth Optimization System Report | From Dec 2, 2021 to Dec 9, 2021

-
Load& Discharge ’r
&

4 1,534

Report made by Kaleris for Yilport GEBZE terminal based on your shared data:

Annual Capacity (TEU) 52,418
Annual Throughput (TEU) 4,312,312 2 5 % @ o °

Yard operation RTG .
TotalSavings km 167 $1,109 83,500 kg
Transport equipment Terminal Trucks
Diesel Consumption (Liter/km) 85
Electricity Consumption (kWH/km)* 10.5
Additional metrics
M&R spare part cost (USD/km) 3.588
CO2 emissions = 500 kg/km ‘ a\] I H I ‘f

31,243 $/year 26,538 $/year 8,707 km/year 4,353,928 km/year

Information

At Kaleris we have thoroughly analyzed your terminal's productivity and management data. Our custom solutions are
designed to optimize your operations, boost efficiency, and drive long-term success. Trust Kaleris as your strategic
partner for a more competitive and prosperous future. Visit our website www.kaleris.com and unnlock your
terminal’s full potential with Kaleris

*Average industry metrics will be used if data is not provided by customer.
**This report does not take into consideration labor saving costs.

Information Classification: General



Update ETAs from External Sources

+|* Edit Arrival & Departure of Kowloon Aras

ETA ETB
0 18:00

Challenges:

e Avoids inefficient
communication

® Increase reliability

e Need for an open platform to
integrate with Al Solutions

External Sources Standard
API Timestamps Updates

Increase Reliability and
Simplifies Communication

Information Classification: General

I Berth Position

Proforma ETS Maoves
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Terminal Stay 23:59hrs
Operations 22:44hrs

CMPH O cl @ BMPH
27 0.65 17.6

Apr23

Proforma ETC ETD O Proforma
- 17:29 17:59 -

33,13

Moves —'r Cranes

D Comments

ETA Source

ETA

’ External Source - l

l14 Apr 2023 l [ 16:00

Pilot On Board Source

Pilot On Board

’ External Source vl

l14 Apr 2023 l [ 17:00

ETB Source

ETB

’ External Source Vl

l 14 Apr 2023 l [ 18:00

ETC

ETD

by Settings (i)
14 Apr 2023 17:00

by External Source

14 Apr 2022 16:00

b\; External Source

14 Apr 2023 17:00

by Settings ®
14 Apr 2023 17:30

by External Source

14 Apr 2023 18:00

’ 15 Apr 2023

l l 17:29 l

[ 15 Apr 2023
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>20% Cost & Emissions Savings

Sharing situational
awareness and predictions
through user interface and
APls

Smarter decision making

with Al and machine
learning

Effective communication
across the port
community
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Reduced vessel
turnaround times
and CO2 emissions

Terminal operator
cost savings in port
operations

Port author cost savings
with less delays

Ship owner cost savings
with reduced turnaround
times

Cargo owner cost savings

with reduced lead time
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Al-Enhanced ETA

Predictions

o

5%
average relative
prediction error
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®formation Classification: General

0%

more accurate
predictions using

ML models
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OTAVA Alternating

TUNDRA Alternating

LADY CLARISSA Alternating
RUBY CONFIDENCE Alternating
HAFNIA SEA Alternating
KAATA Alternating

VENTA MAERSK Alternating
LADY MARIE CHRISTINE Alternating
FINNSUN Alternating

NORDIC ISTRIA Alternating
RUYTER Alternating

ROBLIN Alternating

© CELINA Buker

Voyage Ship Info

IMo 9368326
TYPE Bulker
MMSI 305256000
CALL SIGN V2DM3
FLAG AG

OWNER Krey

SHIP MANAGER Krey schiffahrt
DEADWEIGHT 1710

GROSS TONNAGE 11894

NET TONNAGE 5920
LENGTH 142m
WIDTH 22m
DRAUGHT MIN. 49m

DRAUGHT MAX. 10.1m

BUILD YEAR 2008



Initial Setup
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Waypoints to Anchorage,
Pilot Station and Berth are
analysed
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Fully Automated Predictive Analytics

Baseline
models

Optimization
(ML) models
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Destination

AlS destinations, NSW
port calls

Rule-based classifiers

v

Combiner models
(rule-based or ML)

)

ML models, e.qg.
time series prediction

f

Voyage history

®formation Classification: General

Trajectory Sea voyage Pilotage
duration
AlS positioning, predicted AlS speed, Tide, weather,
destination voyage history vessel particulars

Rules, restrictions
(e.g. tide windows)

v - v i v

Typical route maps Rules, heuristics

Combiner models Combiner models Combiner models
(rule-based or ML) (rule-based or ML) (rule-based or ML)
Vessel-specific deviations ML regression models ML regression models
Vessel particulars, Location, speed, destination, Vessel particulars,
voyage history vessel info, weather, etc. voyage history

—>ETA



MLOPS Workflow for Orchestrating
Analytics Computations

Production services

continuously process and label

global data sources

Workflow output (e.g. emissions data, ML
models, other performance data) can be
automatically output to internal services,
dashboards, or external consumers

Production Continuous data ingestion ] " Services updated to use
: ' Dashboards P
services (K8s) ETL, inference ‘ new models
————————————————————————— f-——-———+——————:--———————-———————-——————————-———————’———————’-——————'-————————-‘L————-—'
Cloud Partitioned datasets, Versioned datasets, models, Logs,
storage/database prediction service logs performance results graphs
—————————————————————————————— P e o e - e e e e e o e e e R
ML Training Orchastration ; 4 T : ' Model training, testing |, Performance metrics,
services (K8s) Rataingestion Rltering. preprocessing . ' (nested crossvalidation) visualization
______________ e e e R o e o e 7 T e e e e e o S S o s e e o S o o e e S o e S — e e By o e o e e s e e e e e i e s
Cl/CD Dependencies, scripts,
environment configurations Merge request —> Deployment
—————————————— o o e e e S e e e e e e e - R [l e e R R o o o o e e o o e e e e e e e
Local dev. Service and ML model Manual or

environment

Development

Setting up data
configurations, configuring
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models and filtering rules

automated review

Computations are orchestrated
and managed in Flyte
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Vessel-Specific Trajectory Optimization
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Maneuvering/berthing

Port approach/pilotage |

Anchorage



Performance in Antwerp
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Leading the industry towards sustainable and intelligent port operations

Meena Shah, Kaleris: meena.shah@kaleris.com

Karno Tenovuo, Awake Al: karno@awake.ai
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