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Scenario - Pickup from Manufacturing Site
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A  D I G I T A L  T W I N  F O R  W H A T - I F  S C E N A R I O
A N A L Y S I S  &  O P T I M I S A T I O N

Standardisation of IT/OT data &
operational workflows with ISA
95

Digitization of assets, processes,
operating parameters in their
interconnected semantic form to
create a digital replica of a
logistical process in the
maritime industry

Integration of data generated by
the physical counterpart with its
digital counterpart

Creation of a System of System
(SOS) DT that models and
integrates multiple DTs of
individual systems, subsystems
and components providing a
holistic, real-time view of the
entire system’s behaviour,  
performance & responses to
various scenarios & conditions

Implementation of a simulation &
optimisation framework on the
digital twin that enables project
stakeholders to run what-if
scenarios for improved planning
& execution



Semantic model to give higher order meaning to
data
Objects interacting within a system, consist of
attributes, relationships with other objects and
actionable methods
Objects can be directly infused as decision objects
in optimisation frameworks
Object interaction (relationships) can be modelled
as constraints and/or simulations
Real time data accessibility for dynamic decision
making and updates / dash boarding
Easy visualization for bottlenecks

D I G I T A L  T W I N S  &  P R O C E S S  O P T I M I Z A T I O N
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F I N D I N G  T H E  O P T I M A L  S O L U T I O N  W I T H  S I M U L A T E D  A N N E A L I N G ( S A )
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I N  A  N U T S H E L L . .

Build a hybrid digital twin to capture & simulate non linear interactions among
inventory levels, production rates & resource utilisation while concurrently
accommodating  the dynamic behaviors of human operators and decision making
protocols.

WHAT?

Production Planning & Optimisation is crucial to Manufacturing & Supply Chains 
What-if scenario analysis enables better decision making with multiple trade-offs
IT/OT convergence leading to granular digital replicas of production processes
Convergence of Data Driven Models (AI/ML) with Physics Based Models leading to
holistic decision support sytems 
Key business KPI is efficiency gains from an integrated system

WHY?



Ongoing Work



G R O U N D I N G  L L M S  I N  F O R M A L  S E M A N T I C S  ( P D D L )

The AI agent here is a transporter that can move 
equipment from one location to another. 
You are a PDDL assistant that is helping me 
design :types
End your final answers starting with "### TYPES" with the 
Python dictionary pair '{'name':'description'}'. T
he content must be enclosed with ``` ``` comment blocks in PDDL as so:

### TYPES
```
{
    "type_1": "description",
    "type_2": "description",
    "type_3": "description",
}
```

INPUT PROMPT LLAMA3.2:1b

{'type_1': '; TransportEquipment',
 'type_2': '; Load',
 'type_3': '; Location'}

OUTPUT



P D D L  F O R  H E M L



O P T I M I S A T I O N  -  R E I N F O R C E M E N T  L E A R N I N G  &
G R A P H  B A S E D  P R O B L E M  F O R M U L A T I O N

Comparison of model based and data-
driven approaches
Graph representation learning
Learned Heuristics vs Model-based
heuristics



a n i k e t @ c o m p u t a t i o n e l e w e t e n s c h a p s g r o e p . c o m

Thank you!
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