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Maritime Voyage Simulation 
Platform
Transforming Maritime Logistics Through Predictive Intelligence



The Challenge
A leading Indian steel conglomerate faced critical bottlenecks in iron ore 
transportation through a complex river-sea route with strict operational 
constraints.

Route Complexity
356 NM river section plus 400 
NM sea section with distinct 
navigation rules and restrictions

Time Constraints
Night navigation bans and tide 
waiting requirements severely 
limit operational windows

Capacity Limits
Critical river capacity restricts inner channel to maximum two vessels 
simultaneously



The Solution
Maritime Voyage Simulation Platform transforms reactive tracking into 
proactive, predictive maritime voyage management through advanced 
simulation technology.

Real-Time Tracking
Live dashboard monitoring all active vessels with instant 
operational metrics

Predictive Simulation
Discrete-time engine modeling entire voyage lifecycle in 15-
minute intervals

Scenario Testing
What-if analysis for risk assessment and contingency planning



Client Benefits

Predictive 
Capacity 
Planning

Revenue 
Forecasting

Utilization 
Optimization

Risk-Free 
Testing

Operational 
Constraint 
Management

Data-Driven 
Fleet 
Deployment

Automated 
Voyage 
Scheduling

Daily 
Performance 
Tracking

Financial 
Impact 
Quantification

Single-Click Scheduling



Platform Architecture

Modern Technology Stack

Frontend: React 19.1.1 with TypeScript and Tailwind CSS for 
responsive, intuitive interfaces

Backend: Django 5.2.7 with REST Framework for robust 
business logic and secure API

Data Science: Pandas, NumPy, and scikit-learn powering ML-
driven predictions

Database: PostgreSQL ensuring scalable, transactional data 
storage



Intelligent Decision Engine

Queue 
Optimization
Applies intelligent 
priority rules: FCFS, 
highest capacity first, or 
lowest capacity first to 
manage vessel queues

Smart Cargo 
Selection
Automatically selects 
cargo types and 
discharge ports based 
on vessel preference 
and availability

ML Integration
Predicts cargo capacity 
and event durations 
using historical data for 
accurate simulations



Core Features
1

Live Active Vessels Dashboard
Real-time monitoring with live operational and financial metrics using the 
same logic as simulation engine

2

Discrete-Time Simulation
Models entire voyage lifecycle incorporating all real-world constraints 
including river capacity, night bans, and tide waiting

3

Vessel State Machine
Tracks 12 distinct states from waiting at loading port to voyage 
completion for precise time-in-state analysis

4

Scenario Testing
Test delay and breakdown scenarios with instant delta metrics against 
baseline for risk assessment



Measurable Impact

40%
Reduced Idle 

Time
Significant decrease in 
non-productive vessel 
waiting time through 

bottleneck 
identification

35%
Increased 

Throughput
More consistent cargo 
flow ensuring reliable 
raw material supply to 

steel plants

25%
Lower Costs

Optimized logistics 
costs per metric tonne 

through efficient 
scheduling

30%
Better Utilization

Improved fleet 
performance with more 
completed voyages per 

vessel



Comprehensive KPI 
Tracking

Operational Metrics
Voyage counts and port utilization

Idle times and time-in-state breakdown

Queue management efficiency

Throughput Analysis
Total cargo moved and daily averages

Cargo distribution by type and port

Consistency metrics

Financial Performance
Revenue, costs, and profit margins

Revenue and cost per metric tonne

ROI tracking

Vessel Performance
Voyages completed per vessel

Cargo moved per vessel

Loading, sailing, and waiting time breakdown



Strategic Value

1

Risk Mitigation
Quantify financial impact of disruptions and 

develop pre-emptive contingency plans

2

Capital Planning
Reliable data for fleet sizing, port expansion, 

and infrastructure investment decisions

3

Operational Excellence
Single source of truth fostering alignment 
between operational and planning teams

4

Proactive Management
Transform from reactive tracking to data-driven 

predictive decision-making



Transform Your 
Maritime Operations
Maritime Voyage Simulation Platform delivers unprecedented control and insight into complex maritime supply chains, unlocking 
efficiency gains and cost savings in bulk commodity logistics.

Predictive Planning Real-Time Visibility Intelligent Optimization



The Transformation Journey
From manual chaos to automated excellence

Manual Excel Planning ³ Automated 
Simulation
Days to forecast capacity ³ 30-day forecasts in 60 seconds

Guesswork ³ Precise Predictions
~40 voyages, uncertain ³ 47 voyages with 94% confidence

Unknown Idle Capacity ³ Optimized 
Utilization
30-50% underutilized ports ³ System identifies gaps & 
schedules vessels

Reactive Handling ³ Proactive Planning
Disruptions discovered during execution ³ Restrictions 
factored into schedules upfront

No Revenue Forecasting ³ Accurate 
Projections
Financial outcomes unknown until completion ³ Revenue, 
costs, profit margins predicted

Trial-and-Error Optimization ³ Risk-Free 
Testing
Test configurations in production (costly) ³ Compare 
unlimited scenarios before committing

Opaque Vessel Performance ³ Clear KPIs
No visibility into individual efficiency ³ Track voyages, cargo, 
utilization, idle time

Disconnected Planning ³ Seamless 
Integration
Simulation results manually transferred ³ One-click 
deployment creates planned voyages
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