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(ll A-CDM Theory and Development
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ll ICAO ASBU A-CDM

ACDM-BO/1 Airport CDM Information Sharing (ACIS) Operational B < O
ACDM-B0/2 Integration with ATM Network function Operational B <O
ACDM-B2/1 Airport Operations Plan (AOP) Operational B <O
ACDM-B2/2 Airport Operations Centre (APOC) Operational B <O
ACDM-B2/3 Total Airport Management (TAM) Operational B < O
ACDM-B3/2 Advanced total airport management (TAM) Operational B < O
ACDM-B3/3 Extension of Advanced TAM to integrate Al/ML Operational B <O

ACDM-B3/4 Extension of Advanced TAM to integrate new entrants Operational B <O

ACDM-B4/1 Full integration of ACDM and TAM in TBO Operational B <O

https://www4.icao.int/ganpportal/ASBU
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| CAO Regulation and Standards

I ICAO DOC 9971 I ICAO DOC 9750

Flight and Flow Information for a Collaborative Environment, FF-ICE The "Global Air Navigation Plan” (GANP), which outlines the Aviation System Block

. . ) . ) ) . Upgrades (ASBUs) as part of ICAO's strategic approach to increase operational and
Provide guidance on information exchange for collaborative air traffic flow

environmental efficiency and capacity of the global air navigation system.
management.

- . _ _ , _ , 1. The GANP introduces the ASBU methodology, which is a set of modules
1. Defining the technical environment and requirements for flight and flow information

. . . organized in flexible and scalable blocks that can be implemented based on the
in a collaborative environment.

operational needs of a State or region.
2. Introducing information needs for pre-tactical operational planning and

collaborative decision-making processes. 2. The ASBU modules provide a comprehensive systems engineering

modernization strategy for the aviation community to ensure coherent and

3. Detailing technical specifications for information exchange, such as trajectory data . . L
g P g ) y harmonized development of the air navigation system.

elements, performance parameters, etc.

4. Providing technical recommendations to enable system interoperability.
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Jll A-CDM Addresses Operational Challenges

—

Digitization of time nodes in the flight operational lifecycle
Data sharing

Management of key milestone time nodes

Ground and airspace coordination

Minimizing losses during widespread delays

Enhancing temporary runway capacity

Accurate pre-departure sequencing

Reducing change of aircraft stand allocation

O o N o vk W N

Taxiing time prediction
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|l The Development of A-CDM Standards for CAAC

« Based on rich practical experience, VariFlight, with the support and

1CS 03.220.50

guidance of CAAC, took the lead in drafting the industry standards MH
for Airport Collaborative Decision Making (A-CDM), which were i AREHNERBG S bR

MH/T 6125—2022

officially implemented in March 2022.

» In September 2024, cooperate with CAAC to revise the ICAO

Manual on Collaborative Air Traffic Flow Management (Doc 9971).

HUIAHEIR R R G R AT
Technical specifications for airport collaborative decision making system
Mandatory Timenode Timenode
c Milestones
Milestones The standard of A-CDM j
Europe
2022-02-18 £ 2022-03-01 5CHE

The standard of A-CDM in China

FERMBMER £ %
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Bl Guarantee the Organizational System of OMC

A system can not get the value without a supporting management structure

Operational decision- Ops Management
making level Committee
.
Operational coordination OMC office
level
¥
AIRLINE/GH
UL AGENT/FUEL

b

Operational
organization level

Operational
implementation level

Member units for operational control departments

OMC: The Operations Management Committee
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ll Improve On-Time Performance by Securing SLOT

Calculated Take-Off Time ATC

|k

Airport/Airline

Digitization+ TAM Agent TOBT

Target Off-Block Time

Copyright©2026 VariFlight. All rights reserved.



Jll Diagram of A-CDM Digitalization Principles

By digitizing each stage and enabling seamless collaboration between air traffic control and airlines at key
moments, on-time performance can be improved, ultimately expanding airport slot capacity.

Departure from pre—airport

Traffic
Management

Schedule
Traffic
Management

Crew
Management

(=

Stand Allocation

6

ATFM

S

TOBT COBT DOBT AOBT
-

Takeoff Landing

VerFight Rader ” awan " ISIM;N “

SMAN ]l DMAN ][ VariFlight Radar
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PERCEPION
- Enhance Airport Capability for Visualized Monitoring

« Establish connectivity among multiple users and systems by integrating underlying data, thereby breaking down

"information silos" between different elements.

« By leveraging visualization technologies, establish an integrated platform for operational activities, enabling
comprehensive displays of the entire airport operation scene, complete restoration of all elements, and end-to-end
process tracking. Data is presented in sync, encompassing both temporal and spatial dimensions, to gain a

comprehensive understanding of the changing trends in data.

2 [01F2 4] folfTY foipm mER 12:486:20

BRERRR

Operational Situation Overview Flight Zone Terminal
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]l PERCEPION
- IOT Self-built Data System
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]l PERCEPION
- Enhancing Airport Perception Capabilities

Utilising Technologies such as IoT and Intelligent Video Analytics

Vehicle Collection Video Collection System Key Data

“Airport with ACDM

Manual

| Airport without -
L SETRCOM T
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Digitalization capabilities keep growing

Flight operation & security x
Milestones Planning

- 200.
R&D in process

5100

2015 § . ~
: : Successful :
2005 60 Practice :
I 6 16 China
: : : Standards

Flight times data Etuarr?ggpégmé



] PERCEPION
- Ensure the Type of Node Collection

' P”hllt‘h 108 =

Passengers
start
disembarking

Disembarkation
completed

Open the
cabin door

Complete

boarding

Monitoring Monitoring

evacuation

Cargo and
ba ge
unloading
begins

Cargo and
baggage
unloading
completed

Cargo and
baggage
loading

completed

in position

Open the
cargo door

Ground staff
in position

begins Ground staff

evacuation

Take off from the ) : ! ) connection / ; Boarding bridge / € md handover

prewious Etation d Taxi in On block . e Off block Push s Take off
o car attac

PAX stair car separated

Start cleaning plete cleaning

De-icing
completed
ey ¢ Startdis charging pollutants Complete sewage discharge 1
e Start adding water Complete adding water
M olart meal prepartaions Complete meal prepartaions 1

Data can be obtained through video analysis techniques

Data can be obtained through vehicle GPS techniques

Video analysis/Vehicle GPS

Currently not supported forvideo analysis technology toobtain data
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] PERCEPION
- Algorithm Recognition Ability Indicators

« The comprehensive accuracy of identifying nodes with objects (such as aircraft and bridges) is over 98%

« Identifying nodes related to targets and characters (such as clothing) with a comprehensive accuracy rate of over 95%
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ll Automatic Identification of Facility and Equipment
Connection

Realize automatic identification of connection status of equipment such as air conditioners
1. Early warning of high energy consumption connections such as aircraft overnight air conditioning

2. Automatic identification and docking of charging guarantee nodes for financial settlement

— —_—

2023506 068 ZE” 19:55:33 | 202306 A06F ZE 20:29:58
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] PERCEPION

- Apron Safety Incident

05 15:1

Place the reflective cone bucket in time

313 At AL 1 ~7 I = 12023-07-26 20:22:27

W

Evacuate the corridor bridge to the return point

RIS BEERIE

Personnel wearing reflective vests

Supervised during the docking of passenger
elevator vehicles
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Decision Making
- Management of Key Milestones in A-CDM

& Intl-Flight

Arrival Details On time ® Timeout @ Timeout without starting Scheduled 1) Notes & Multiple inputs

Arrival/Departure RFC Stand Baggage carousel/Boarding gate STD/Landing ETD/Landing ATD/Landing Aircraft type Reasons (delay) Scheduled/Actual turnaround Front court weather Forefield traffic
308710 VTE - KMG 109 1130(29) / 1255(29)  1131(29) 7 1249(29)  1133(29) / 1251(29) - 32°C = N/A

3/23 B1886 A320 252m / 80m
3U8273 KMG - CAN 109 1725(29) £ 1935(29)  1725(29) / 1858(29) -~/ -- = 26°C T ® % of flights delayed

Node diagram Gantt chart

Ground handling milestone  Unit Scheduled Actual operated flight by airli30 12:35 12:40 12:45 12:50 12:55 13:00 13:05 13:10 13:15 ees  16:30 16:35 16:40 16:45 16:50 16:55 17:00 17:05 17:10 17:15 17:20 17:25 17:30 17:35 174
Guardian Standby Escort 12:46 (29)  -- *
maintenance 12:46 (29) 12:55 (29)
Aircraft Guard Standby Escort
Landing - 12:55 (29)
Pack in maintenance 12:57 (29)
Chock In maintenance 12:58 (29)
Bridge Connected Escort 12:59 (29)
ground service 12:59 (29) 13:03 (29)
Cargo Door Opened Logistics 12:59 (29)
ground service 12:59 (29) 13:03 (29)
Debark finished ground service 13:09 (29)
Baggage Unload Started Logistics 12:59 (29)
Baggage Unload Finished Logistics 13:09 (29)
Cleaning Started ground service 13:09 (29)
Cleaning Finished ground service 13:24 (29)
Belt Loading Started Logistics

Belt Loading Finished Logistics
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Decision Making
- Collaborative Release

TOBT automated calculation

Based on complete flight process data, TOBT can be automatically
calculated. After manual confirmation, it can then interact with CDM to
obtain the COBT and CTOT. These timings are used for visualizing the

sequencing of flight clearances, ensuring smooth operations.

(== ]
i == |
2 = |
|
- [El
57 |
=

Enhanced on-time clearance rate

The system automatically analyzes the affected flights based on the
restrictions information provided by CDM. Additionally, the system
calculates the critical threshold for departure delay based on pre-
set criteria for flight punctuality assessment. For flights predicted to
potentially experience delays, automated alerts are generated, and
prompt manual coordination and resolution to take place. The aim
is to salvage critical flights, thereby improving overall flight

regularity and departure efficiency.
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[l Decision Making
- Enhanced Capability to Adjust Flight Schedules
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| Execution
- Enhanced Operational Mobility
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Support mainstream mobile
operating systems
Harmony OS, Android, and iOS

Mobile-enabled production and
operational data

Provide functionalities such as quick flight search, flight group
messaging and task reminders, message subscription
notifications, airport weather inquiry, operational data
statistics, flight radar monitoring, etc., to achieve mobile-
enablement of production and operational data. This addresses
the issue of comprehensive coverage in two-way information

transmission.
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[l Execution
- CDM Progress

A-CDM Platform Q SEARCH Release Rule

Time  Schedule ActEst  Release(New)  TAPEN (6/114) AND (56/49) H24/A599 (4/122) A470 (7141) Delay Publish (9)

il U - Actual Estimated 74.0% Actual Estimated Actual Estimated Actual 63.4% Estimated 61.5 ZH9882 ECAT

S§ZX 328 B738

Route monitoring

71116 41113
Flow Control(32) Time Flow Control(3) Time Flow Control(22) Time Flow Control(14) Time
Over ALGAK point headin. . 05/23 20:24 Departures from Z._. 0523 13:-10 A-OVTAN (High Altitude F__.  05/23 18:31 ZGSZ-Shenzhen/Baoan: . 05/23 20:15 €Z6480 Check-in closed
Departures from ZSHC ov... 05/23 18:45 Over VEVED poin... 05/23 07:25 A-OVTAN (Nanchang Traf.. 05/23 18:31 ZSAM-Xiamen/Gaoqi Arri... 05723 17:26 SZX 412 A3
Release Monitoring ZWWW-Urumqi/Diwopu: ...  05/23 17:41 Over XDX pointh...  05/23 07:10 From OLPAB over ZGGG 05/23 18:31 Departures from ZSHC ov... 05/23 15:34 HU7396 ECAT
ZUCK-Chongging/Jiangb...  05/23 16:55 Over LJG pointheading t...  05/23 18:31 Over BZ point headingfo ...  05/23 15:33 SZX 324 B789
07 SCA4764 TAO 2027 -23 ZUCK-Chongging/Jiangb. 05/23 16:51 East China departures an. 05/23 17:26 A-DOTMI: Flights over D...  05/23 15:31

CA1735 EFUT
9CB919 Urge board 01
6 Gussss CA2836 AOBT 1940 {461 ge boarding HU7384 Urge boarding 213710 MF8596 AGBT 16015207  Szx 402 A321
= SHE 329 A320 07 62 89

I8 cassss cTU 202946 TSN 409 B738 +61 SYX 317 B738 07 42 59 |+ XMN 325 B738 07 +288
07 GJB054 2153 (54)
i w2 28852 AEBT [ CASSSESEN 23502 Urge boarding 2005 ZH9880 CGCT 1953 %87
DLC 413 B738 67 75

PKX 421 A333 +94 CAN 423 BT7E 07 SZX 335 B738 07 +160 MF8596 AOBT

XMN 325 B738

2716121 26/8/18
3715132 3174127

Hourly capacity
monitoring

TOBT
management

C2Z8636 210
8§ cat726 07 CZ8860 PKX 2033 -22.  caq727 ECAT +89 ol 3U3155 ECAT 2133 HU7396 ECAT 2316 63

HRB 408 A321 2 92
PEK 417 A321 +89 CAN 405 A319 07 37 55 SZX 324 B789 07 158 #108 ZH9880 CGCT

MF8707 Departured 1440 1510
07 SC4769 GS7854 EFUT +26 Departin ZH9884 Checkiin closed 0030/%35|  Cz6480 Checkin closed 2310/ 46 S0 BRRLTES
KX 429 B738 07 1445

07 CZ6406 CGQ 2037 31 TSN 321 E192 +26 SZX 338 A321 - 107 232 #160 SZX 412 A321 07 152 #164 ZH9882 ECAT
02360 Departured 1510 1556
Ll CA1729 ECIT +58 — Sk 0888

ZH9882 ECAT 2035 +120
- ICN 4 .
o7 MF8720 07 MU5496 TFU 2039 -27 e o A R S o R 1215  CZ6480 Checkin closed
o7 MF8708 07 3U8916 CTU 2040 -25

MUB877 Departured 1655 1738
CA2836 TSN 2041 +61 MU9688 EFUT -20 s CA1735 EEUT 2100 141 SZX 412 A321
AKL 430 A332 07 1709

PKX 320 B737 +22 SZX 402 A321 07 22 +141 CA2836 AOBT

771 & 2210 2241 4 T;
SCA4776 Start check-in MF cl - 2328 453 SN 09 B738
' GJ8200 AO 319 B738

SZX 325 B738 07 22 170 #2001 GJ8232 Apply
$C7640 Start check-in 2215 2245 HRB 313 A321
YNT 337 B738

Delayed flight
Mmanagement

07 SCA775
. MU5458 CZ8852 AEBT
SC4770 Start check-in 2220 2250 PKX 421 A333

07 SC7639 TAO 312 B738 C€Z3502 Urge boarding
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[l Execution
- Digital Apron

Important node information
EW7886

TOBT 10:35
-22

=] Chock
¥ GPU
(] PBB
] PCA

Aircraft occupancy status, aircraft
entry/departure time, up/down
block time

ACTIONS = ACTIONS W

WELCOME TO BLOCKED
0osLo

Push-out management
alarm is not pushed out after
timeout
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I y4 A-CDM Case Study in China
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Case Study 1: China first A-CDM enabled smart airport
Kunming International Airport (KMG)

Achieved highest Ground Handling Time

for >10M class airports in China
Airport reports

Airport receives in phone call enquiries
(where 97% of arrivals

fall within +/-1min)

{ Support ,
far exceeding 16 milestones

on recommended by EuroControl

Airlines’ Diversion & Air Turnback
Reduced aircraft taxiing

{ Up to



Case Study 2: Benefits of A-CDM
Shanghai Pudong International Airport (PVG)
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Runway Monitoring Resources Monitoring Operational Situation ADS-B Apron Monitoring

Gate Conflict Warning Milestone

Intelligent DiSpatChing Collaborative Departure Management
Collaborative Operations

Tug Dispatching

Intelligent Stand

Runway Sequencing
Allocation

Pre-Tactical
Management

Statistical Analysis

Normal Release Rate Efficien Ccy Coordinating Flight Delays
Ground Handling Time Safet y Extra Preparation Time

Flights' ETA Discrepancy EXP erience Airport PLB rate



Case Study 3: Benefits of A-CDM
Hangzhou International Airport (HGH)

/ A°) TOBT automated interaction 99% & Revise short-delay flights 1,892 Optimized 5 flight schedules
\/ \") during seasonal transition
Enhancement of operational efficiency 30% Enhancement of flight punctuality 5.5 % Enhancement of flight

re-timing punctuality by 10%

Developmg an integrated command and control pIatform for operatlons

o s

‘ Coorglmatlon between“ T =

T :qirspace and- g:‘bund I

o i v,

HIERRRE

Pre-ta‘cmtiﬁa“nagement

: . | OBT automated calculation to
connect different domains such as enhance fliaht ounctualit
flight, passengers, weather.. - gt p y

PRODUCTION
NTFM AIRLINE ADS-B DEPARTURE —




Case Study 4: First Airline to adopt GMAN
SiChuan Airline (3U/CSC)

<,| \ Taskidling time Q Production efficiency
$ reduced by improved by

Communication efficiency

1ESS

improved by

Ground handling tasks

Coverage
Data Accuracy

90% ETA error
Data Latency



I k¥ Future TAM Outlook
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Al Opportunities

This site quizzes 9 Verbal & 4 Vision Als every week | Last Updated: 11:08AM EDT on September 14, 2024
IQ Test Results I Show Offline Test ” Show Mensa Norway | =

Score reflects average of last 7 tests given

Metaverse

Construction Industry
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Automotive Industry
lloT

S .
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| Data Center | | Data Center |

Cloud services (closed source)
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Jll Data — The Indispensable Fuel for Civil Aviation Al

40 =N | IR

Al Agent DS Connector SWIM/DS DRC Digitalization
: Data Resource Curation

S e

% L4
;‘I"‘»%&y} Fa
77
4

Fuel vehicle Petrol station Oil Transportation Network Oil Refinery Oil Well

&R L -
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Jll Total Airport Management (TAM)-Technical Roadmap

. Electronic Surface
Interline Guidance

gent Agent

SWIM/DataSpace o <o °

L)

A
o L . o
Dlgltallzatlon 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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Bl Achieve the Goal

Digitalization + Al Agent
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Jl Al Agent Technical Principles

Al is fundamentally the capacity to acquire and utilize 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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[l Professional Capacity Building of Al in Civil Aviation

Agent Application =
Delivers aviation-focused «
user experiences by
plugging domain-enhanced
Al into real-world
workflows. 4
Domain Enhancement g
Provides civil-aviation : 3 8 / 4
glossaries, ontologies, and | @Y e // &
rule-based knowledge g : _ | AR =
graphs that inject
authoritative industry
Al Infrastructure context into the model. Dword ¥ ¢ [Ddescription V

. Flight A flight refers to the operation of a..
Provides the core offline < : o = b ‘
LLMs, data pipelines, and

compute that power large-

scale reasoning and
generation. Flight Date The specific calendar date on which a..

Departure Airport IATA.. The three-letter IATA code that uniqu..

Flight Information Flight Information refers to the comp..

Arrival Airport IATA C.. The three-letter IATA code that unigu..

Airport Glressta y;atirjn with facilities..

Flight Number A unique alphanumeric code assigned t..

Flight ID A Flight ID is a unigque internal iden..
Stand Number Stand Number is a unique identifie
Aircraft Registration .. unique alphanumeric code assigned t..

Stand A designated parking position at an a.

Aircraft machine capable of atmospheric flight,

Copyright©2026 VariFlight. All rights reserved.



ll TAM-RM Agent

KY8221

Aircraft Rotation

CUR 8m | PLN 65m

Kv8222

Kv8211

STD 1455

K¥8253
STD 0815

ATD 0842

€z3487/8

P Kv8221

ETA18:01

€26519/20

Copyright©2026 VariFlight. All rights reserved.



TAM-RM Agent
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TAM - SURF Agent - Taxi Route Optimisation
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TAM - RIPAS

Runway Incursion Prevention and Alerting Systems
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I .8 Company Overview
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[l About VariFlight

VariFlight, a global leading Aviation Data intelligence company
VariFlight has spearheaded the realization of flight data transparency

Covered over 94% of the global commercial flight data

Trusted by over 300 million travellers and thousands of class-leading

businesses around the world

Member of

Civil Air Navigation Services Organization (CANSO)
Airports Council International (ACI)

China Air Transport Association (CATA)

China Civil Airports Association (CCAA)

Observer of
International Civil Aviation Organization (ICAO)




Jll Dual Headquarters & One Global Mission

Hefei
(China HQ)

Shanghai

: Montréal,
Singapore Canada
(International HQ)
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] Our Achievements

1 'OOO -4  Global Customers

3 0 1,000+ partners from more than 30
+ countries & regions

1.5
Billion

1 200 + Unrivaled Data Coverage
[

1 O OOO + Data covering 1,279 airlines
[ |

and 10,968 airports

Profound Experience
20+ years in Civil Aviation

20+

A Professional Team

A team of over 400 professionals
providing 24/7 services

400+

Advanced Data Centre

VariFlight Data Center processing 1.5 billion
pieces of raw data each day (time, status, gate,

belt, position, schedule, stand, aircraft, engine,
etc.)

Flight Tracking

ADS-B system monitors over
170,000 flights daily

170,000+
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] Our Milestones

2011 2014 2017 2024
VariFlight App Launched the first A-CDM 180 million app downloads Shared VariFlight
released system for Kunming A-CDM installed in 81 airports TAM framework at ICAO
Chang Shui Airport
o o o [ [ o [ o
p \
L
T 2005 2013 2015 2018 2025-2026
- Founded Our first 10 million App Started aviation data Co-authored the CAAC Support CAAC to establish
users services for businesses A-CDM Standards. TAM standards & to
develop a TAM model at
PVG

Legends:
TAM: Total Airport Management; CAAC: Civil Aviation Authority of China; A-CDM: Airport Collaborative Decision Making; PVG: Shanghai Pudong International Airport
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Jll Excellent R&D Capabilities

« 2019 World Manufacturing Conference (WMC) Innovative Product Gold Award
« CMMI 5 certification for integrated maturity model capability
« IS027001 (safety system certification), ISO37001 (anti-bribery management certification)

« IS09001 (Quality Management System Certification), ISO20000 (Information Technology Service Management), ISO14001

(Environmental Management System Certification)

« VariFlight's Trusted Civil Aviation Data Space Connector (TCADSC) has been certified by the International Data Spaces
Association (IDSA).

» Partnership with research centers and renowned university like Tsinghua University, National University of Singapore
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Jll Our Global Partners

| PN
dl] eEer  canso 2= aMapeEus  Ezbre
e IATA -
AIRBUS BOEING .( EMBRAER macau -‘é‘-— ¢
'1":" mln SHANGHAI AIRPORT AUTHORITY
. g—
UF AIR CHINA & Lufthansa oo Sty SMeARgRE (SF) exeress

Anianz@ AVIS DiDi é’lé Tencent f5ifl

HUAWEI

Our innovative aviation data and technology services are trusted by players within the aviation industry, and beyond.
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Supporting ICAO Standards Formulation

VVVVVVVV

From Digital A-CDM to
1 Intelligent TAM

Joseph Xia

sssssss

VariFlight showcases Total Airport
Management Solution at the 42nd
ICAO assembly and innovation fair.
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Future
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