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%’ Spoiler Alert: Generic LLMs are NOT ready for prime-time in airport operations! &

In my latest article, “Why Biometric Hand Bracelets Need More: The Limits of Generic LLMs in Airports,” | break
down why traditional LLMs, impressive as they are, can't handle the complex demands of enterprise-level
systems like airports.

Managing an airport with 8,000 workers requires more than just fancy Al; it needs a hybrid model with
specialized, algorithm-driven LLMs. But here's the catch: even with all these divisions and Al magic, we stil/
need the language capabilities of an LLM to make these Al systems talk to us in a way we understand. Because,
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let’s face it, we humans like to chat with our digital brains. &%

So, we're not throwing LLMs out the window! Instead, we're upgrading them to make sure the Al divisions not
only think smartly but also speak our language. It's about creating Al that can act, learn, and adapt, but still
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keep things conversational for us mere mortals. &3 7

Check out the article for the full breakdown of our Al architecture vision!

#Al #GenerativeAl #LLM #AirportSecurity #Biometrics #DigitalBrain #HybridAl #AlArchitecture #EnterpriseAl
#ProcessOptimization #AlExcellence #Teamwork #MachineLearning #NLP #SmartAirports

After investigating the initial, simpler structure we discussed in my first article—comparing the approach of fine-
tuning an existing Large Language Model (LLM) versus building one from scratch—I’ve uncovered a startling reality.

The scale and complexity required for true enterprise-level solutions are far beyond what current generic LLMs are
equipped to handle.

In truth, the existing generative LLMs, though impressive, are not designed for the demands of specific enterprise
scenarios. They excel in areas like generating text, assisting in general queries, and even mimicking human-like
interactions. But when it comes to managing intricate operations in high-stakes environments—like an airport with
8,000 workers performing diverse tasks—these models fall short.

They simply aren’t enterprise-ready in a comprehensive way.

The popularity of LLMs, particularly those based on generative Al, has surged because they speak our language—
literally. They use Natural Language Processing (NLP) to engage with us in a way that feels intuitive and human.
Yet, while the concept of talking to a “digital brain” is revolutionary, we must remember that what makes this brain
tick is the algorithms underneath.


https://assemhijazi.me/

These algorithms are the true drivers of the LLM’s decision-making and understanding, determining how well it can
handle complex tasks and real-time demands.

To truly harness the power of Al for enterprise-level applications, we need to move beyond simple fine-tuning.
Instead, we must adopt a hybrid approach. This means fine-tuning existing generic LLMs to handle common
interactions and communication tasks efficiently, while also building specific LLMs from scratch.

These specialized models would incorporate algorithms tailor-made for optimizing workflows, managing
resources, and ensuring high levels of security and compliance.

In essence, we’re talking about constructing a layered Al ecosystem:

one where generic LLMs provide a solid foundation for natural language interactions, while purpose-built LLMs
manage critical, task-specific operations.

This dual strategy allows us to leverage the strengths of generative Al while also addressing the shortcomings that
generic models face in complex, enterprise environments. It’s about creating an Al infrastructure that functions
more like a well-coordinated, digital version of a human brain, where each “division” has a distinct role and the
whole system operates seamlessly.



Al Center of Excellence Architecture Overview

The Al Center of Excellence is designed to manage complex operations in high-stakes environments, such as
airports, using a robust and layered Al architecture.

The main component of this center is the Digital Brain, but unlike conventional Al systems, this Digital Brain is
divided into multiple specialized divisions, each equipped with tailored algorithms to handle specific tasks
efficiently. This multi-division approach ensures that each aspect of airport operations is managed with precision
and adaptability.

Quick List of Divisions in the Digital Brain:

1.

Operations Division LLM: Manages and optimizes all processes, workflows, and scheduling, using
specialized algorithms for efficiency.

Communication and Assistance Division LLM: Acts as the Al assistant for workers, providing real-time
support and handling natural language interactions.

Security and Access Control Division LLM: Focuses on monitoring security, managing access points, and
ensuring compliance with safety standards.

Resource Management Division LLM: Optimizes the allocation and utilization of resources, including
personnel and equipment.

Process and Workflow Learning Division LLM: Specializes in understanding and improving workflows
using deep learning and process mining techniques.

Integration and Command Division LLM: Serves as the central hub, coordinating data and tasks across all
divisions to maintain operational harmony.

Quality Assurance (QA) Division LLM: Monitors and audits the Al system to ensure accuracy, prevent bias,
and uphold safety standards.

Data Analytics and Reporting Division LLM: Analyzes operational data to generate insights, track
performance, and provide predictive reports.

Team Chatting Room Management Division LLM: Manages secure, Al-assisted chat rooms, facilitating
real-time collaboration and providing communication support for airport teams.



Detailed Breakdown of the Digital Brain’s Divisions

To address the complexity and operational demands of airport environments, the Al Center of Excellence
introduces a revolutionary approach to Al architecture.

At the heart of this system is the Digital Brain, a highly specialized Al structure that moves beyond the limitations
of generic Large Language Models (LLMs). Instead of relying solely on a fine-tuned, off-the-shelf LLM, the Digital
Brain comprises multiple, carefully designed divisions. Each division serves a specific function, equipped with
tailored algorithms to manage processes, workflows, communication, security, and resource management
effectively.

This multi-division architecture is crucial for handling the intricacies of airport operations, where tasks are diverse,
high-stakes, and require real-time precision. By breaking down the Al system into specialized components, we
ensure that each division can operate with maximum efficiency while seamlessly integrating into a unified whole.

Overall, this approach creates a hybrid Al model:

One that leverages fine-tuned generic LLMs where quick, adaptable natural language interactions are needed and
builds specific LLMs from scratch to handle tasks that require deep specialization and optimization. This hybrid
setup ensures a balance between flexibility and precision, making the Al system both comprehensive and scalable
for enterprise-level challenges in airport management.

Here’s a detailed look at these divisions, their unique roles, the algorithms they use, and how they integrate with
one another.



1. Operations Division LLM
Role:

e This division is responsible for managing and optimizing workflows, processes, and scheduling tasks
across the airport. It ensures that maintenance, cleaning, and operational duties are performed efficiently
and in the correct sequence.

Algorithms Used:
e Process Mining: To analyze and refine workflows based on historical data.

e Scheduling Algorithms: Such as Genetic Algorithms or heuristic methods to allocate resources
effectively.

¢ Reinforcement Learning: For adaptive optimization based on real-time feedback.
Integration:

o Works closely with the Resource Management Division to align schedules with available
personnel and equipment.

o Communicates with the QA Division to ensure workflows are compliant and error-free.
LLM Type:

o Specialized LLM. This division requires a custom-built model trained specifically for understanding and
optimizing airport workflows.

2. Communication and Assistance Division LLM
Role:

Acts as a conversational assistant for airport workers, providing real-time support, answering questions, and
offering instructions. It handles natural language queries and gives guidance based on established protocols.

Algorithms Used:

¢ Natural Language Processing (NLP): For understanding and generating human-Llike text.

o Contextual Learning Models: To retain context across multiple interactions.
Integration:

e Interfaces with the Operations Division to provide up-to-date task information and schedules.

¢ Collaborates with the Security Division to inform workers of security alerts or changes in access control.
LLM Type:

e Fine-Tuned Generic LLM. Based on a model like ChatGPT, this division can be fine-tuned for domain-
specific tasks and communication styles.

3. Security and Access Control Division LLM

Role:



e Manages security operations, including monitoring access to restricted areas, analyzing behavior for
suspicious activity, and ensuring compliance with airport safety standards.

Algorithms Used:
e Biometric Analysis: For facial recognition and fingerprint verification.
e Anomaly Detection: To identify and flag unusual behavior patterns.
Integration:
¢ Collaborates with the QA Division to ensure that all security measures are functioning correctly.

e Shares data with the Integration and Command Division for coordinated responses in case of a security
breach.

LLM Type:

e Specialized LLM. Built from scratch to handle complex security protocols and integrate with biometric
systems.

4. Resource Management Division LLM
Role:

e Optimizes the allocation and utilization of resources, such as personnel, equipment, and facilities. It
forecasts demand and adjusts resources in real time to maintain smooth operations.

Algorithms Used:
o Predictive Analytics: To anticipate resource needs based on historical and real-time data.
¢ Inventory Optimization: For managing equipment and supply levels efficiently.
Integration:
o Works closely with the Operations Division to ensure that resources are aligned with scheduled tasks.
¢ Reports to the Integration and Command Division to maintain overall resource efficiency.
LLM Type:

e Specialized LLM. This division needs a model trained specifically to understand and predict resource
usage patterns in an airport setting.

5. Process and Workflow Learning Division LLM
Role:

e This division focuses on understanding, modeling, and continuously improving workflows. It uses deep
learning techniques to refine processes and suggest optimizations.

Algorithms Used:
e Deep Learning Models: For analyzing complex workflows and suggesting improvements.

¢ Reinforcement Learning: To test and learn from different workflow configurations.



Integration:
o Interfaces with the QA Division to ensure workflow changes are monitored and validated.
e Communicates with the Operations Division for implementing improvements.

LLM Type:

Specialized LLM. Requires deep learning capabilities tailored for process optimization.

6. Integration and Command Division LLM

¢ Role: Acts as the central hub that coordinates all other divisions, ensuring data flow and task execution are
seamless. It provides strategic oversight and makes high-level decisions based on aggregated data from
other divisions.

e Algorithms Used:
o Data Integration Models: To ensure smooth data exchange across all divisions.

o Command and Control Logic: For orchestrating coordinated actions in response to real-time
events.

¢ Integration:
o Interfaces with every other division to ensure cohesive operations and data consistency.
o Monitors the overall system’s performance and adjusts strategies as needed.
LLM Type:

e Specialized LLM. Needs a robust model to handle multi-source data integration and high-level
coordination.

7. Quality Assurance (QA) Division LLM
Role:

e Monitors and audits the performance of all other divisions to ensure accuracy, prevent bias, and maintain
compliance with safety standards. It acts as a safeguard against errors and inefficiencies.

Algorithms Used:

o Bias Detection Algorithms: To identify and mitigate bias in decision-making.
e Performance Auditing Tools: For continuous monitoring and quality assurance.

Integration:

o Works with every division, especially the Operations and Security Divisions, to ensure all processes
meet quality and safety requirements.

o Provides feedback and corrective measures to the Integration and Command Division.
LLM Type:

e Specialized LLM. Focuses on monitoring and auditing rather than executing workflows.



8. Data Analytics and Reporting Division LLM

Role:

o Analyzes data collected from all divisions to generate insights, create performance reports, and provide
predictive analytics for decision-making.

Algorithms Used:

e Data Mining: To uncover patterns and trends.

e Statistical Analysis and Visualization: For generating easy-to-understand reports.
Integration:

e Shares insights with the Integration and Command Division for strategic planning.

e Provides data-driven recommendations to all other divisions for continuous improvement.
LLM Type:

e Fine-Tuned Generic LLM. Can be based on existing data analysis models, enhanced for airport-specific
reporting needs.

9. Team Chatting Room Management Division LLM

Role:

e Thisdivision is responsible for creating and managing secure, Al-assisted chat rooms for teams. It
facilitates real-time communication and collaboration among airport workers, with Al playing an active role
in monitoring conversations, providing updates, suggesting optimizations, and supporting task execution.

Algorithms Used:
e Secure Messaging Protocols: To ensure encrypted and safe communication between team members.

e Contextual NLP Models: For understanding the dynamics of group conversations, retaining context, and
providing relevant suggestions or alerts.

e Collaboration and Workflow Assistance: Algorithms that track task progress and recommend actions
based on current team activities.

Integration:
o Works closely with the Operations Division to aligh real-time task updates and schedules.

o Interfaces with the Security and Access Control Division to handle alerts and inform teams of any
security-related changes or incidents.

o Collaborates with the QA Division to ensure that conversations and data exchanges adhere to
security and compliance standards.

LLM Type:



¢ Fine-Tuned Generic LLM. Utilizes a generic LLM, fine-tuned for team-based interactions and
communication, to ensure effective and intuitive assistance while supporting complex collaborative
environments.
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