General Technical Guidelines & Expectations

Technology Stack (Recommended, Not Mandated):

To ensure clean architecture and long-term utility, we recommend using FastAPI for the backend and React or Streamlit for the frontend, with clearly defined APIs and JSON formats.

Note: This is not a mandate. Teams are free to use the tools and frameworks they are most proficient in for AI/ML, provided the final output meets the functional requirements.

Data Strategy:

Synthetic Data Generation: Teams are expected to generate their own synthetic datasets based on the "Sample Datasets" outlined in each theme (e.g., vessel logs, cargo declarations). The quality of this generated data is an integral part of the challenge and will be a key metric for judging.

External Feeds: Teams are encouraged to integrate real-world open data (e.g., AIS data, public weather feeds) to enhance the quality and realism of their solution.

Integration Mocks:

For themes requiring system integration (e.g., RFP Builder, Resume Screening), teams should use placeholders or mock integration points rather than connecting to live enterprise backends.

-------------------
Theme: PORT COMMUNITY SYSTEMS (PCS) 
1. 
Berth Planning & Allocation Optimisation 
· Background: Ports receive multiple vessels daily, each with different arrival times, cargo volumes, and service requirements. Even small delays can cause congestion and idle resources.
+1
· Problem Statement: How can AI be used to predict vessel arrival times and optimise berth allocation to minimise waiting time and improve port throughput? 
· Key Objectives:
· Reduce vessel waiting and idling time.
· Improve vessel turnaround time (TAT).
· Increase the number of vessels handled per month/year.
· AI Approach:
· Time-series forecasting for ETA prediction.
· Optimisation algorithms for berth assignment.
· Simulation models for what-if scenarios.
· Sample Datasets:
· Historical vessel arrival and departure data.
· Weather and tidal data.
· Berth occupancy logs.
· Expected Output:
· An AI system (featuring both Backend and Frontend) that recommends optimal berth schedules in advance and adapts dynamically to delays.
· Note: A visual frontend is highly recommended to effectively demonstrate the schedule and dynamic adaptations to the user.
2. 
Container Yard Optimisation 
· Background: Container yards often rehandle containers multiple times due to poor stacking strategies, which increases costs and fuel consumption.
· Problem Statement: How can AI reduce unnecessary container re-handling by predicting optimal stacking and retrieval patterns? 
· Key Objectives:
· Reduce unproductive container moves.
· Improve yard efficiency.
· Lower operational cost.
· AI Approach:
· Machine learning on historical container movement data.
· Pattern recognition for retrieval sequences.
· Optimization for yard layout and stacking.
· Sample Datasets:
· Container movement history.
· Yard layout data.
· Vessel stowage plans.
· Expected Output: AI-driven stacking recommendations that minimise reshuffles and improve terminal productivity.
3. 
Port Throughput Forecasting 
· Background: Port container volumes vary due to seasonality, trade patterns, and disruptions.
· Problem Statement: How can AI accurately forecast container throughput to enable better resource planning? 
· Key Objectives:
· Forecast daily/weekly/monthly volumes.
· Improve labour and equipment planning.
· Reduce congestion and idle resources.
· AI Approach:
· Time-series forecasting models.
· Regression and demand prediction.
· Sample Datasets:
· Historical container throughput.
· Trade and seasonal indicators.
· Expected Output: A forecasting dashboard that helps port planners prepare for volume changes.

Theme: AIR CARGO COMMUNITY SYSTEMS (ACS) 
4. 
Sustainability Engine for Cargo Operations 
· Background: Airport cargo terminals operate 24/7 and consume large amounts of energy and fuel.
· Problem Statement: How can AI reduce energy consumption and emissions in airport cargo operations without impacting cargo safety or service levels? 
· Key Objectives:
· Reduce energy and fuel consumption.
· Lower greenhouse gas emissions.
· Maintain cargo integrity and compliance.
· AI Approach:
· IoT + AI monitoring.
· Anomaly detection.
· Optimisation of equipment and truck movements.
· Sample Datasets:
· Energy consumption data.
· Equipment usage logs.
· Truck movement data.
· Expected Output: An AI system that provides real-time sustainability insights and actionable recommendations.
5. 
Demand Forecasting & Capacity Planning Engine 
· Background: Cargo volumes fluctuate due to e-commerce growth, seasonal demand, and disruptions.
· Problem Statement: How can AI help airport cargo terminals plan space, labor, and equipment proactively? 
· Key Objectives:
· Predict cargo demand accurately.
· Prevent warehouse congestion.
· Improve service reliability.
· AI Approach:
· Demand forecasting models.
· Agent-based planning recommendations.
· Sample Datasets:
· Cargo volume by airline and cargo type.
· Warehouse capacity data.
· Expected Output: AI-powered planning recommendations for space, labor shifts, and equipment usage.
6. 
Pre-Loading Advance Cargo Information (PLACI) 
· Theme: AI for Security & Risk Intelligence 
· Background: Regulators receive cargo data before loading, but the data is often incomplete or inconsistent.
· Problem Statement: How can AI analyze advance cargo data to identify security risks before cargo is loaded? 
· Key Objectives:
· Improve cargo security.
· Reduce manual inspections.
· Enable proactive decision-making.
· AI Approach:
· NLP for free-text cargo descriptions.
· Risk scoring and anomaly detection.
· Sample Datasets:
· Advance cargo declarations.
· Historical security alerts.
· Expected Output: An AI system that flags high-risk consignments and supports load/no-load decisions.

Theme: SALES & BUSINESS OPERATIONS 
7. 
AI Request for Proposal (RFP) Response Builder 
· Background: RFPs are long, repetitive, and time-consuming to respond to manually.
· Problem Statement: How can AI automate RFP analysis and response creation while ensuring compliance? 
· Key Objectives:
· Reduce response time.
· Improve accuracy and compliance.
· Increase win rates.
· AI Approach:
· NLP for document understanding.
· Retrieval-augmented generation (RAG).
· Sample Datasets:
· Past RFPs and responses.
· Company content library.
· Expected Output:
· An AI copilot that drafts high-quality, compliant RFP responses.
· System Evolution: The system should, over time, build a library of responses and provide a matching UX on the frontend.
· Integration: Integration points (e.g., fetching data from a CRM) can be hardcoded or represented by placeholders for this exercise.

Theme: TALENT & HUMAN RESOURCE 
8. 
AI-Powered Resume Screening & Candidate Matching 
· Background: Recruiters manually screen hundreds of resumes for each role.
· Problem Statement: How can AI identify the best candidates faster and more fairly? 
· Key Objectives:
· Reduce screening time.
· Improve candidate-job matching.
· Avoid missing qualified candidates.
· AI Approach:
· NLP for resume parsing.
· ML-based candidate scoring.
· Sample Datasets:
· Resume data.
· Job descriptions.
· Hiring feedback.
· Expected Output:
· An AI system that ranks candidates and supports faster hiring decisions.
· Integration: Teams should use placeholders for backend integrations. Sample resume templates/data can be used to simulate the input pipeline.


