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I (B CHALLENGES
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B Why TAM?

* Preparing the Airport Side for TBO;

« Among the global TOP 100 airports, as many as 82% of airports have a base airline with a
market share of less than 60%; thus, airports need to play a leading role in digitalisation and
intelligence,;

« The challenges of civil aviation safety are increasingly concentrated on airports;

» Flight regularity decreases as the scale of the airport increases;

« The efficiency of ground operations decreases as the scale of the airport increases; and

« Challenges from unmanned vehicles and drones.

Copyright©2025 VariFlight. All rights reserved.



I y4 TECHNICAL PATHWAY
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Jll Al Opportunities
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. VariFlight’s Technical Approach to Achieving TAM

Al Agents
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Bl Relationship Between Agents and LLMs
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. Key Technologies in the Intelligent Era
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|l Al Agent Technical Principles

Al is fundamentally the capacity to acquire and utilise knowledge in order to achieve

objectives.

Perception

Use sensors to perceive the environment

and record data.

Decision-making

Utilise manual and machine learning to
memorise and summarise data in order

to generate new knowledge.

Execution

Understand planning by managing
execution and engaging with the real

environment to attain the desired goal

Feedback Loop
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. Integrating Digitalisation, SWIM/DataSpace, and Al Agents
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Components Raw Data

Flight Support Milestones, Safety Incidents, Flight Schedule, Flight Status, Flight Trajectory, Parking

Airspace Traffic, Ground Traffic, Stand, Vehicle Position, Video Data, Aircraft Position,
Passenger Traffic, ETA, TOBT, etc. Passenger Arrival and Departure Data, Baggage Data, Safety

Regulations, Weather Observations and Forecasts, etc.
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Jll Al Professional Capability Building in Aviation

Agent Application

Delivers aviation-focused
user experiences by
plugging domain-enhanced
Al into real-world
workflows.

Domain Enhancement

Al Infrastructure

Provides the core offline
LLMs, data pipelines, and
compute that power large-
scale reasoning and
generation.

Provides civil-aviation
glossaries, ontologies, and
rule-based knowledge
graphs that inject
authoritative industry
context into the LLM.
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PRACTICE
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VA Agent
Visual Analyse Agent



| The Importance of Data for Future Al

Public

Investment from
more to less |

Operations (Flight, Flight Management, l
Operation Control)
Non-public
Safety (Legal Standards, Safety Supervision, Safety Corpus

Committee)
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Jll Enhancing Airport Perception Capabilities

Utilising Technologies such as loT and Intelligent Video Analytics

Vehicle Collection Video Collection System Key Data
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Airport without =
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VA Agent — Automatic Detection of Flight Handling Events

1 Airbridge operator in position
2 Maintenance in position
3 Aircraft in position

4 Chocks on

5 Placing reflective bucket
6

7

8

Cargo door open
Baggage cart in position
Airbridge approach
9 Cabin door open
10 Airbridge air conditioning connected
11 Loading and unloading begins
12 Catering service begins
13 Fueling begins
14 Catering service ends
15 Fueling completed
16 Loading and unloading ends
17 Cargo door closed
18 Airbridge air conditioning disconnected
19 Baggage cart departure
20 Cabin door closed
21 Airbridge retraction
22 Airbridge reset
23 Reflective bucket removed
24 Tug in position
25 Wheel chocks removed
| 26 Aircraft departure
27 Pushback complete
28 Taxi starts
29 GPU in position
30 GPU removed
31 Passenger stairs in position
Y| 32 Passenger stairs removed
33 Follow Me vehicle arrived
| 34 Vehicle unauthorized stay
f 35 Stand suitability check
36 Airbridge reset
37 Pushback supervision
38 Vehicle removal before pushback

Copyright©2025 VariFlight. All rights reserved.



] VA Agent — Detection and Identification of Aviation Safety Events

A,.2025-06-23'00:”10“.08".- ek * e, - - 1 Guardrail of passenger stairs: OK

2 Command of passenger stairs: OK
3 Push-out monitoring: OK
4 Reflective cones: set up
5 Reflective cones: not set up
6 Stand suitability: inspected
7 Taxiway intruded when aircraft passes
8 Taxiway OK when aircraft passes
9 Vehicle illegally parked
10 Equipment not removed
11 Overlapping crossing area intruded
12 Stand OK when aircraft arrives

| eikee= 13 Stand OK when aircraft departs
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SURF Agent

Surface Management Agent



. Converting Voice Commands into Digital Maps

TAM-SURF

E/F-E7-L11-L12
1058 ETT: 6min

=
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. Enabling Support for Autonomous Vehicles

Chapter 6 - Enforcement of Airside Driving and Safety Regulations

Table 2

Causing aireraft damage by

Causing traffic accident wit

Driving without companior
obtaining solo driving stat.

designated area

Using hand-held mobile phe
device while the Vehicle are
Reversing without a look-ou
* Towards any part of an air
* Mot towards any part of ar
or exempted conditions as
Handbook
Driving without headlamp il
darkness and/or in poar visi
Failure to fasten a seat belt w
route

Causing obstruction to vehic

Driving too close
(failure to keep two-second

Failure to stop before joinin

stands

Failure to secure the baggag
being on tow

Failure to secure the plastic
cart while being on tow

Overtaking from the left

Failure to give way to passe
vehicle

Failure to comply with the r
Stands” (ather than those a
latest issue of Alrside Drivin

Driving and/or operating on
emission G5E inside the Gre

permission

Driving without appropriate
vehicle before obtaining sol
* Plus immediate suspensi
** Plus immediate revocati
of Imported Labour under t
Retake of “D” endorsement

Chapter 2 - General Rules and Procedures for Alrside Driving

Chapter 2 - General Rules and Procedures for Arside Driving

253 AETsOperations on Parking Stands at TIM and West Cargo Apron

With AET operations extended to some frontal parking stands at TIM and West
Cargo Apron, drivers driving in these areas shall observe and follow ground
markings related to AET operations.

Stop |
Red lj,
compl T1 Midfield West Cargo Apron
/
254 Other AETs Operation Areas in Airside
“Give Airside drivers should pay special attention to AETs operations when driving in
the below listed areas, which includes but not limited to:
*  AET operating on main Cargo Apron;
e  AET operating between main Cargo Apron and West Cargo Apron
including sirfield tunnels;
“Stop e AET operating between T1 and T1 Midfield including underpasses;
e Autonomous Electric Shuttle Bus operating between T1 and T1 Midfield
areas; and

e APCoperating on the main Cargo Apron.
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Taxi Route Optimisation
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Alerts for Safety Conflicts and No-Go Zones
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Aircraft Taxiing Surface Heat Map
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[l Connecting Aircraft and Autonomous Vehicle Systems

TAR-118
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.8 BENEFITS
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Jll Value Matrix: Multidimensional Benefits from TAM

Value Dimension  Specific Outcome Key Metrics / Description

Reduced ground conflict; Improved emergency

Operational Assurance Enhanced Safety Margin :
responsiveness

2 Improve erational Efficienc orter taxi times; Reduced departure/arrival delays

& Improved Operational Efficiency Sh i ti Reduced dep /arrival delay 0
Higher Temporal Precision for Flight Handling Accurate pushback, taxi, gate-in/out; Enabler for TBO &

Service Capability Increased Value of Scarce Resources (runways, taxiways, stands, etc.) (I;I;)%P;sirz’:;irgrl:ghput per unit resource; Peak-hour o~
Enhanced Stakeholder Service Capacity Better support for airlines, ground handlers, and o

coordination

Cost & Sustainability Lower Operating Costs & Carbon Emissions via Taxi Time Reduction Reduced fuel burn and CO,; Green airport operation &

Labor Cost Reduction via Autonomous Vehicle Deployment 40-50% reduction in ground vehicle drivers e
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I 5 SUMMARY & RECOMMENDATIONS
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ll Summary

« Digitalisation: A-CDM uses digital technology to give airports access to a wealth of essential

foundational data.

« Agents: TAM applies intelligent technologies to build specialised Agents that tackle complex

problems, continuously improving airport safety and efficiency by enhancing human expertise.
« SWIM/DataSpace: Agents rely on large volumes of real-time, accurate data; advanced data

exchange and transaction technologies are needed to connect Agents with the data they

require seamlessly.
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Jll Recommendations

TAM is one of the ASBU Blocks where Al Agents can be implemented earliest. We hope to -
Encourage more countries to enhance airport digitalisation through A-CDM.

Promote the development of SWIM by focusing on practical application, upgrading data
exchange and transaction technologies with reference to DataSpace concepts.

Encourage the civil aviation industry to start applying Al technologies, including Al Agents, as
soon as possible.
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FUTURE

TAM

Digitalisation + SWIM/Date
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