
Investigation into ‘irrational’ airline strategies
Exploring ground operations as crucial control element in airline networks
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Kirby & Pilon (2017) – ATM Seminar

Airline Behavior is rational
→might only seem irrational 

viewed from outside (‘black box‘)

We believe:

UDPP
to provide appropriate 

measures ?
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Network Operations
Airlines’ Value of Flight: The Origin-Destination-Perspective (Connections)

FRA

LHR

TXL
JFK

MAD

BKK

ATH

Block Time
vs. 

Ground Time

CPH

Gate-to-Gate: 
block times controlled by ATFM 
→ disturb ground times (AUs)

Air-to-Air: 
ground times controlled by AUs
→ disturb block times (ATFM)
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Network Operations
Performance Review

Gate-to-Gate: 
block times controlled by ATFM 
→ disturb ground times (AUs)

Air-to-Air: 
ground times controlled by AUs
→ disturb block times (ATFM)

Source: Eurocontrol PRR (2018)

Research heavily focused on ATFM
although ground operations cause 
larger share of average delay
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Air-to-Air Perspective on Network Operations
Focus on Business Trajectories (Aircraft Rotations) Instead of Single Flights

Turnaround 1 (B748)

Turnaround 2 (A319)

Turnaround 3 (A320)

Turnaround 4 (A321)

Turnaround 5 (A320)
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Turnaround 4 (A321)

Turnaround 5 (A320)
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Air-to-Air Perspective on Network Operations
Integration of Passenger, Crew, Resource and Maintenance Dependencies

PAX Itineraries
(OnD Connections 

via Hub)

Airport Constraints
(Aircraft Stands)

Resource Schedules
(Servicing Crews)
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IFL Research Focus on Airport Operations
Stochastic and Microscopic Process Modelling

❖ Fricke & Schultz (2009) – Delay impacts onto turnaround performance

❖ Schultz et al. (2013) – Boarding on the critical path of the turnaround

❖ Oreschko et al. (2014) – Turnaround prediction concept: proofing and control options by microscopic process modelling

❖ Schultz (2018) – Implementation and application of a stochastic aircraft boarding model

❖ Evler et al. (2018) – Stochastic control of turnarounds at hub airports

❖ Asadi et al. (2019) – Coping with uncertainties in predicting the aircraft turnaround time

A320 GOM
MinGT = 45min
Seems simple?!
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𝐸𝑂𝐵𝑇 = 𝐸𝐼𝐵𝑇 + 𝑓 𝐷𝑈𝐷𝐸𝐵 +max 𝑓 𝐷𝑈𝐹𝑈𝐸 , 𝑓 𝐷𝑈𝐶𝐴𝑇 , 𝑓 𝐷𝑈𝐶𝐿𝐸 + 𝑓 𝐷𝑈𝐵𝑂𝐴
𝐷𝑈…𝑆𝑡𝑜𝑐ℎ𝑎𝑠𝑡𝑖𝑐 𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛

𝑆𝑜𝑙𝑣𝑒𝑑 𝑏𝑦 𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔 𝑴𝒐𝒏𝒕𝒆 𝑪𝒂𝒓𝒍𝒐 𝑺𝒊𝒎𝒖𝒍𝒂𝒕𝒊𝒐𝒏

IFL Research Focus on Airport Operations
Stochastic EOBT Prediction with Inbound on-time/delayed

Ground Manager GMAN Concept
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IFL Research Focus on Airport Operations
Stochastic Control of Multiple TOBTs

SOBTSIBT

Q Q

Q

Q

PAX-TRF

BOA OBFIN

Connection 
Cancelled

SOBT

Q … Quick Process Execution
dependent on avail. resources

Ground Manager GMAN 2.0

෍

𝑎∈

(𝐷𝑒𝑙𝑎𝑦 𝐶𝑜𝑠𝑡𝑎 +෍

𝑘∈

𝑅𝑒𝑐𝑜𝑣𝑒𝑟𝑦 𝐶𝑜𝑠𝑡𝑎𝑘) → 𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒

𝑆𝑜𝑙𝑣𝑒𝑑 𝑏𝑦 𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔 𝑴𝒊𝒙𝒆𝒅 − 𝑰𝒏𝒕𝒆𝒈𝒆𝒓 𝑳𝒊𝒏𝒆𝒂𝒓 𝑷𝒓𝒐𝒈𝒓𝒂𝒎𝒎𝒊𝒏𝒈

Aircraft Recovery Actions
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Dissertation Topic Jan Evler
Airline Operations Recovery in Hub-Networks
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Ground Manager GMAN 2.0 in SESAR 

Arr Dep

Dep

Reduce    
IB Delay

Delay Cost
Profile 1

Delay Cost
Profile 2

Q
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(𝑫𝒆𝒍𝒂𝒚 𝑪𝒐𝒔𝒕𝒂 +෍

𝑘∈

𝑹𝒆𝒄𝒐𝒗𝒆𝒓𝒚 𝑪𝒐𝒔𝒕𝒂𝒌) → 𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒

𝑆𝑜𝑙𝑣𝑒𝑑 𝑏𝑦 𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔 𝑴𝒊𝒙𝒆𝒅 − 𝑰𝒏𝒕𝒆𝒈𝒆𝒓 𝑳𝒊𝒏𝒆𝒂𝒓 𝑷𝒓𝒐𝒈𝒓𝒂𝒎𝒎𝒊𝒏𝒈

Aircraft Recovery Actions

… Quick Process Execution
dependent on avail. resources

UDPP
DFlex
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Dissertation Topic Jan Evler
Ground Operations as Crucial Control Element in Airline Networks
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Delay Cost
Profile 2

Ground Manager GMAN 2.0 in SESAR 

Q … Quick Process Execution
Depended on Avail. Resources

෍

𝑎∈𝐴𝐶

(𝑫𝒆𝒍𝒂𝒚 𝑪𝒐𝒔𝒕𝒂 + ෍

𝑘∈𝑅𝐴

𝑹𝒆𝒄𝒐𝒗𝒆𝒓𝒚 𝑪𝒐𝒔𝒕𝒂𝒌) → 𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒

𝑆𝑜𝑙𝑣𝑒𝑑 𝑏𝑦 𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔 𝑀𝑖𝑥𝑒𝑑 − 𝐼𝑛𝑡𝑒𝑔𝑒𝑟 𝐿𝑖𝑛𝑒𝑎𝑟 𝑃𝑟𝑜𝑔𝑟𝑎𝑚𝑚𝑖𝑛𝑔

Cost of Extra Fuel Burn

Inbound Delay

Cost of Delay

Outbound Delay

IB Delay

IB Delay Integrated Control = Cost Minimal Delay Control

Situation Without Control = 100% Reactionary Delay

Situation with GMAN 2.0 = Reduction of Outbound Delay

TurnaroundGMAN 2.0

Inbound Delay

Inbound Delay

Situation with FDR & SFP (UDPP) = Reduction of IB & OB Delay

Over n partially parallel aircraft rotations this prioritization process
may appear irrational from outside
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Prioritization Process of Flights from Airline Perspective

Last Moment of
Control

Approach 
Sequencing

Ground Operations

Departure 
Sequencing

Flight to Outstation

Prioritization 
Process Outstation

Passenger 
Connection

Approach 
Sequencing 
Outstation

Cost of Delay

Outbound Delay

Estimated Delay
Without Control

Estimated Delay
With Control/Prio

Prioritization based upon Cost Profile

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty

Uncertainty
Look-Ahead Time of Prioritization

Compare Benefit
Expected vs. Achieved

Estimated Benefit
With Control
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Research Design

Implementation

Curiosity

Integration of All Airline Operations Recovery Actions 
into One Stochastic Control Model

Research 
Objective

Different Approach to Airline Operations Management –
Flexible Buffer Times and Standardized Operations Recovery

Use Case
Definition

Research 
Question

Scenario Techniques for Hub-Airline Network:
Variable Inbound Delay and Available Recovery Resources

Development of A Decision Support Tool for Airline 
Ground Operations Controllers (GMAN 2.0)

Does the Integrated Control Model Improve the Airline 
Operations Recovery Performance under Uncertainty?

Analysis Dissertation 
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IFL TU Dresden
hartmut.fricke@tu-dresden.de

Investigation into ‘irrational’ airline strategies
Exploring ground operations as crucial control element in airline networks

Airport Operations Trajectory Optimization Safety


