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v" Autonomous vehicles / trucks in port yards: These N
reduce manual repositioning time and link container “'
movements more efficiently with berth and yard
operations.

v' Automation at container terminals: Robotic cranes, o s 108
. H — —__ o | L B#T 75t
remote—controlleq eql,.upment fand real-time sensor - ok T _,::_
networks reduce idle time and improve throughput. — y

v’ Digital twin / loT dashboards: Virtual models of the
terminal, combined with live data from sensors,
help anticipate bottlenecks, optimize flows and
integrate hinterland logistics.

_——_ . www.aiaconsultancy.com




PAKISTAN.CH; ,
o N -
ECONOMIC coaﬁ‘mog S —

www.aiaconsultancy.com




5. ASEAN Int

Dl oe

e Dl

S

INDIA
ASEAN
INNOTECH
SUMMIT

Accelerating Towands Innovative Development

-N\:m New Delhi

ISTERIAL MEETING ON
G OF ASEAN COMMITTEE ON SEES@ll TECHNOLY

3 RELATERS

7\

i !"'
I NASPCI

NATIONAL AIR AND SPACE PC NER CENTER OF IN
L | S—

DONESIA

!

P g O

www.aiaconsultancy.com



By automating and digitizing, ports boost throughput, reduce
vessel dwell time, reduce error and manual labor

PORTS re-shaping

dependencies, and better handle surge volumes. This makes
them more competitive in global trade flows.

» Ports are increasingly deploying automated guided vehicles (AGVs), robotic cranes, remote-controlled equipment, and 24/7
operations. For instance, research shows many new “green-field” port terminals are expected to be semi- or fully-automated.

» Digital twins : virtual replicas of port operations that use real-time data and simulation to optimize handling, scheduling and
maintenance are being adopted. For example, advanced ports are using loT sensors, big data and simulation models to predict
disruptions and optimize throughput.

» The automation & digital transformation is not just about equipment, but about linking different stakeholders in a
port-ecosystem (terminal operators, shipping lines, customs, inland transport) for smoother and faster operations.

Conventional Terminal
Manual operations - Paper-based documentation - Human-operated cranes If you're involved in logistics or supply-chain decisions, pay
and vehicles attention to port maturity in automation & digital integration that

Limited visibility - Siloed systems - Delayed data sharing ) i ] e )
Operational bottlenecks - Congestion - Inefficient resource allocation can hecome a differentiator in reliability, turnaround time and cost.
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PORTS INTRO

ﬂVhat is Ports 4.0?

ﬁilobal trade is evolving rapidly.

a) Port terminals are the critical nodes of the supply
chain.

b) Digitalization and automation are reshaping port
infrastructure.

c) Understand how Ports 4.0 transforms mobility and

\ a) Asmart, connected, and automated port ecosystem
b) Key Technologies:
a) loT (Internet of Things)
b) Al & machine learning
c) Robotics & autonomous vehicles
d) Digital twins
e) Blockchain

k logistics efficiency

ﬁedesigning Supply Chain Mobility
From Static to Dynamic Flow
a) Real-time cargo tracking
b) Predictive logistics
Intermodal Synchronization
a) Smart coordination with road, rail, and
inland waterways
Data-Driven Movement

K a) Al-optimized routing and scheduling / k

/ Q Goal: End-to-end visibility and real-time decision-making

~
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Key Components of a Ports 4.0 Ecosystem
Smart Infrastructure
a) Sensor-equipped cranes and gates
Digital Platforms
a) Port Community Systems (PCS)
Cyber-Physical Systems
a) Integration of digital control with physical assets
Collaborative Ecosystem

\

a) Stakeholder data sharing (customs, shipping lines, trucking)
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ﬁenefits of Ports 4.0

~

Efficiency Gains

Sustainability - Reduced emissions through optimized routes
and idle time

Transparency - Real-time updates and data sharing

Safety - Fewer human-operated machines, enhanced security
systems

Faster cargo turnaround
Lower operating costs

a)
b)

-

Challenges in the Transition

y \_

a)

b)
c)
d)
e)

Legacy system
integration

High capital investment
Cybersecurity threats
Skills gap in workforce
Regulatory compliance

Kl'echnologies Driving the Transition

a)
b)
c)
d)

Q)

loT Sensors: Track containers, monitor conditions

Autonomous Vehicles & Drones: Port patrolling, cargo movement
Al & Predictive Analytics: Forecast demand, reduce dwell time
Blockchain: Secure, transparent documentation and contracts
Digital Twins: Simulate operations, optimize layouts

Collaboration is Key

a) Private-Public
Partnerships (PPPs)

b) International standards
and protocols

c) Integrated ecosystem of

ports, carriers, and
shippers.

Gobal Examples of Porth

4.0
a)

b)

d)

Port of Rotterdam:
Digital twin of entire
port

Port of Singapore: Al-
powered vessel traffic
system

Port of Los Angeles:
Port Optimizer
platform for visibility
Hamburg Port: 5G-
enabled port

operations /

/
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echnologies Driving the Transition

a) loT Sensors: Track containers, monitor conditions /Roadmap to Ports 4.0 \

b) Autonomous Vehicles & Drones: Port patrolling, cargo movement 1.Digital Assessment & Planning

c) Al & Predictive Analytics: Forecast demand, reduce dwell time 2.Technology Pilot Projects

d) Blockchain: Secure, transparent documentation and contracts 3.Stakeholder Engagement & Training
Ke) Digital Twins: Simulate operations, optimize layouts / 4.Scalable Implementation

G.Continuous Monitoring & Optimization /

/The Future of Supply Chain Mobility \

a) Hyperconnected logistics corridors / \

b) Al-managed autonomous supply chains Conclusion

c) Climate-neutral smart ports a) Ports 4.0 is not just about tech it’s about transforming how we move

d) Seamless digital customs and compliance goods globally.

b) The shift demands vision, investment, and collaboration.

K / c) The future of global supply chains depends on smart, agile, and

K sustainable port ecosystems. /
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