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Practical Needs for Enhancing Efficiency through
Integrated Air-Ground Operation
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Bottleneck 1: Inability to precisely sense the real-time operational situation of

aircraft in flight, resulting in difficulties to dynamically obtain accurate flight
arrival time and abnormal status
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Poor real-time performance and interactivity of ATC

Lack of analysis and warning of flight abnormalities
notification and messages and radio broadcasting
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CAST Bottleneck 2: Lack of flight arrangement and planning capabilities, leading to

extended ground taxiing time for aircraft

SZEERIEINS B TRYENS

Long waiting time Long taxi time
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CAST : : : .
Bottleneck 3: Poor collaboration among aircraft, vehicles, pavements, and facilities,

resulting in persistent and high risks of ground conflicts
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Complicated surface traffic with multiple parties High risk of conflicts at the airports
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CAST Bottleneck 4: Lack of intelligent resource allocating approaches, leading to

unstable resource allocation and support capabilities
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Low efficiency of manual task scheduling Manual data input, false reporting, inaccurate data
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Innovative Practices In Integrated Alr-
Ground Operation by CAST
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CAST 1. Global real-time monitoring and alerting of flights to solve in-flight situational awareness
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Realize global real-time monitoring and tracking of flights, monitoring and alarming of abnormalities, and
real-time prediction of estimated time of arrival based on ATC messages, ADS-B, radar position data and airline

ACARS data, combined with digital aviation map and high-resolution airport map
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CAST 1. Global real-time monitoring and alerting of flights to solve in-flight situational awareness
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The estimated time of arrival within 30 minutes before landing is no more than 3 minutes. The system is applied by 50

airlines and more than 40 airports, generating nearly 2,000 valid alarms per day.
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CAST 2. Intelligent assistance in apron control decision-making to effectively reduce taxiing time

4 4

RDY P&S  ATX DEP vhHE PREIZER 1, +-3558h PR&IZER2,+-755h PRI, (T1-T2)

BT RhEENE, SESHALT B, RRGHESSRIRHTIEENY, TSRS SRR B
R ERMIE, BRTBEMIHELREE . RS RREK AR EHKAMER

Based on the principle of "proximity of takeoff and landing by dynamic arrangement”, we developed an Apron Control
Decision-Making Assistance System, which can optimize the taxiing path in seconds, and substantially reduce the taxiing

time.
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CAST 2. Intelligent assistance in apron control decision-making to effectively reduce taxiing time
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Since its implementation an airport in 2023, 15% reduction in average taxi-out time, 2.4% increase in flight regularity,
9% increase in CTOT. These improvements have significantly reduced holding time during taxiing, airport carbon

emissions and aircraft fuel consumption.
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CAST 3. Real-time monitoring of aircraft-vehicle positions to ensure runway operational safety
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The intelligent monitoring and early warning system for runway incursion can monitor runways, vehicles and aircrafts in

real time, and automatically alert drivers and controllers once the runway incursion risk is detected.
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CAST 3. Real-time monitoring of aircraft-vehicle positions to ensure runway operational safety
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In 2023, this system has been deployed to operate at 18 airports. The system has processed over 20 million flight
records and 200 million vehicle records. It has issued 130 valid alerts, and there have been zero runway incursion incidents

at any of the deployed airports throughout the year.
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CAST 4 Intelligent ground support to enhance effectiveness and efficiency
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Leveraging on Al and advanced algorithms, we intelligently schedule resource allocation and support task operations
based on factors such as task nature, priority, and resource requirements. Tasks are allocated properly to respective

operational staff. Meantime, various technological approaches are employed to achieve the automatic collection of ground

support node data.
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CAST 4 Intelligent ground support to enhance effectiveness and efficiency
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This system has been applied at some airports. Since its
implementation, the time for manual scheduling was reduced
from 2h to 10min, voice communication decreased by 70%,
and the accuracy and integrity of critical node data

collection exceeded 95%.
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1. Application of next generation communication technology
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Application of 5G in Application of satellite network in

aircraft-vehicle-airport-facility in-flight Internet services, air situational awareness and emergency
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2. Application of new information technology
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Apply big data analysis to accurately predict flight traffic, NLP for passenger inquiries and complaints, RL to optimize
optimize route networks, improve operational efficiency aircraft taxiing routes and stand allocation, and MML to

Improve situational awareness
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3. A Comprehensive Transportation System Led by Civil Aviation
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civil aviation will be combined with ground and water unmanned transportation will gradually integrate with
transportation, and realizes a seamless, efficient, integrated, current transportation, and eventually be dominant

Interconnection transportation
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