Work Case: Safety Management System (SMS) for Aviation Operations

Project Overview

The project focuses on developing a comprehensive Safety Management System (SMS) designed for
aviation operations. This advanced platform integrates various modules to enhance safety through
data analysis, predictive modeling, and seamless communication. The SMS aims to improve safety
standards, ensure compliance with regulatory requirements, and provide actionable insights for risk

management.

Client Requirements

Comprehensive Safety Modules: The system should include modules for accident and
incident management, risk assessment, safety promotion, and more.

Data Integration and Analysis: Capability to import, export, and analyze data from
various sources, including internal reports and external databases like NTSB.

Predictive Modeling and Analytics: Use of advanced Al and machine learning
techniques to predict safety trends and prevent incidents.

User Management and Role-Based Access: Secure access control for different user
roles within the organization.

Regulatory Compliance: Adherence to standards such as ECCAIRS taxonomy for data
reporting.

Solution and Features

1.

Functional Modules:

o

Accident DB Module: Manages detailed accident reports, integrates data from
various sources, and uses LLM for analysis and recommendations.

Data Import/Export and API Manager: Facilitates data import/export,
ensuring data consistency and integration with external systems.

Quant Data Module: Handles quantitative safety data and employs advanced
statistical methods for analysis.

Reporting Module: Manages report submission and analysis, utilizing Al to extract
insights and match data with the ECCAIRS taxonomy.

FRAT/WORA Module: Supports risk assessments for flight and workplace
activities, including high-risk permissions.

Safety Analysis and Accident Analysis Modules: Conducts in-depth safety and
accident analysis to identify trends and best practices.

Bow-Tie and Hazard & Risk Analysis Modules: Utilizes bow-tie diagrams and
other tools for comprehensive risk assessment.

Safety Documentation and Risk Register: Manages safety documents and
maintains a risk register for ongoing assessment.

Best Practice Register: Catalogs and updates best practices using Al

Safety Cockpit: Centralized dashboard offering role-specific views and access to
different modules.

Safety Promotion and Change Management: Manages safety training,
communication, and organizational changes.



Emergency Response Plan (ERP): Develops and manages emergency response
plans, including training and execution.

Mitigation/Best Practice Development: Develops and refines mitigation
measures and best practices.

Authority Reporting and Data Exchange: Ensures regulatory compliance and
data sharing with external entities.

Safety Assurance, Audits, and Investigation: Defines safety objectives,
conducts audits, and manages safety investigations.

Safety Performance KPI and Predictive Safety Models: Tracks KPIs and uses
predictive models for proactive safety management.

2. Key Features:

o

Advanced Data Integration: Import and export functionalities with APT
management ensure smooth data flow and integration with external systems.

AT and LLM Integration: Leveraging Al for analysis, report generation, and data
extraction from large datasets.

Predictive Analytics: Use of Al and machine learning for predicting potential
safety issues and trends.

Real-Time Communication and Coordination: Supports real-time updates and
communication across all modules.

Comprehensive User Interface: User-friendly interfaces for all modules, with
mobile app support for on-the-go access.

3. Technical Specifications:

o

o

Backend and Frontend Technologies: Developed using Node.js with TypeScript
for the backend and React with TypeScript for the frontend.

Mobile Application: Built with Flutter, providing mobile access to key
functionalities.

Database Management: PostgreSQL for centralized data storage, ensuring data
integrity and security.

LLM Service: Python-based service for advanced analysis and content generation.

Impact and Benefits

The SMS provides a holistic approach to managing safety in aviation operations. It enhances the
ability to proactively address safety concerns, streamlines reporting and compliance processes, and
leverages predictive analytics for preventive measures. The system’s modular design and robust
architecture ensure scalability and adaptability to various operational needs.

Future Enhancements

Future developments include expanding the predictive analytics capabilities, enhancing user
interface features based on feedback, and integrating additional external data sources for more
comprehensive safety analysis.



