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Abstract 

Airports are intermodal hubs and natural interfaces between ground transport and air transport. In a recent DLR project, an 
innovative approach is being developed to extend the concept of A-CDM and TAM not only to airport landside and terminal 
processes but to go even further and incorporate feeder traffic in the management of airport processes. Thus providing travelers 
with a real door-to-door service and letting airport stakeholders benefit from efficient airport management. The research 
prototype developed in this project will be depicted in detail and functional principles will be explained. 
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1. How to incorporate door-to-door travel in proactive airport management 

Airports are not just places where airplanes land and take-off but they are also natural interfaces between ground 
transport modes and air transport. In the door-to-door travel chain it is not sufficient to just focus on a small part of 
the journey. Attention must be paid to the interlinking of transport modes and different phases of the journey. In 
recent years substantial improvement could be generated in the field of airport management especially for landside 
and terminal processes. Concepts like A-CDM (Airport Collaborative Decision Making) and TAM (Total Airport 
Management) show tangible potentials of improving efficiency and punctuality.  

The Advisory Council for Aviation Research and Innovation in Europe (ACARE) has formulated ambitious goals 
for aviation research in their Flightpath 2050 (European Commission 2011). One of the goals directly affects the 
door-to-door travel time by claiming that 90% of travelers within Europe shall be able to complete their journey, 
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Figure 1 shows a schematic illustration of the Passenger-Trajectory. The Passenger-Trajectory is initialized with 
scheduled times within the process chain and provides and monitors target, estimated and actual times accordingly. 
This is in analogy of the Milestones Approach defined in the A-CDM Implementation Manual (see Eurocontrol 
2012). The system uses real time integrated information and short term prediction regarding the actual airport flight 
schedule, the travel time of the various modes and the terminal processing time (i.e. time spent at the terminal to go 
through check-in, passport control, security check etc.). The scheduled times are available e.g. from reservation 
details and historical observed patterns, whilst the updates of actual times can be collected from geolocation data of 
passengers’ mobile devices combined with real time data from transport operators, thus allowing the calculation of 
accurate estimated times. Such information services are voluntarily for the passenger but will be of added value both 
for the passenger, who will be able to optimize the journey in terms of time and travel experience, and for air 
transport stakeholders and transport operators, who will be able to optimize the use of resources and offer improved 
services to the passenger. In addition, the system will have the capability (through short term forecasting and 
simulation) to develop look-ahead strategies for airport terminal and airport accessibility transport service resource 
allocation and passenger information. 

1.2. Proactive Passenger Management 

Modern airport management requires a more holistic approach to the whole travel chain and aims at a better 
situational awareness of airport landside processes and an improved resource management. Main keys to this are a 
proactive passenger management, as introduced by Classen and Rudolph (2015), and capitalizing on the Total 
Airport Management (TAM) approach. Unlike common passenger management’s reactive approach, a proactive 
passenger management utilizes an early knowledge about the passengers’ status and the expected situation in the 
terminal along with resulting system loads and resource deployment. An appropriate and modern management 
compatible with the TAM approach will also be considering dependencies of airside and landside operations as well 
as costs and performance.  

Proactive passenger management means an operational approach where the management and control of airport 
terminal infrastructures, services and passenger processes are conducted based on knowledge about the dynamic 
system status more in advance. Today passenger management at airports is rendered on an ad hoc basis, see Helm et 
al. (2014). Apart from planning ahead based on experienced data during the weeks before the actual day of 
operations and some last adjustments the day before there is no or only little knowledge about the actual situation to 
be expected. Therefore current passenger management can only react. Proactive Passenger Management will act 
rather than react. 

It is a concept where planning and control of the terminal processes is facilitated by a decision support system 
that provides a situational awareness not just of the actual moment but also about the expectable future of the actual 
day of operations. For this purpose DLR developed a complex forecast system that provides the operations 
management staff with information about  

• actual and future status of the passenger flow 
• passengers’ waiting times 
• passengers’ timeliness at the gate 

 
This forecast, which was specifically developed within DLR, calculates an estimate of the number of passengers 

who reach the gate at a certain time. Ideally, this time should be set x minutes prior to the off-block time of the 
flight. In addition, the forecast calculates a time where all passengers reach the selected flight subject to the actual 
and expected situation at the airport (e.g. actual number of passengers on flights and in building, delayed incoming 
flights, resource availability, gate changes etc.). This time was introduced by Classen and Rudolph (2015) as a new 
milestone called "Estimated Passenger at Gate Time (EPGT)" and helps determining a reliable off-block time at an 
early point in time prior to a flight’s departure. 

The forecast functionality described above can be enriched with the sampling points of the Passenger-Trajectory 
(e.g. via mobile devices or stationary sensors) resulting in more accurate feedback about the actual status of each 
passenger. In addition this real time information can be used for an improved short term prediction of the airports’ 
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door to door, within 4 hours. However, the situation travelers have to face in today’s reality is very different from 
that. Services of airports, airlines and ground transport providers are not yet linked and there is a potential for 
improving the overall travel experience of the passenger and at the same time gaining efficiency of airport 
operations. 

In a recent project called Optimode, an innovative approach is being developed at the German Aerospace Center 
(DLR) to extend the concept of A-CDM and TAM not only to airport landside and terminal processes but to go even 
further and incorporate feeder traffic in the management of airport processes. Thus the traveler gets a real door-to-
door service and a reliable travel experience whereas airport operators and airlines benefit from a more appropriate 
and efficient resource management. 

A research prototype system is developed within the Optimode project to provide advanced situational awareness 
of airport processes and passengers’ status in relation to their individual trajectory and the flights operating at the 
airport. The management system is validated within a virtual airport environment and a control center for managing 
processes by airport stakeholders. 

1.1. Passenger-Trajectory 

To incorporate the door-to-door travel chain of the individual passengers into the operational airport 
management, a concept was developed, introducing the “Passenger-Trajectory”. The Passenger-Trajectory takes up 
the principles of the trajectory based operations concept developed in the SESAR initiative (SESAR 2007) and puts 
the individual passenger at the center by monitoring and supporting the individual door-to-door journey. The 
introduction of the Passenger-Trajectory concept optimizes the movement of passengers in time and space by taking 
into account the constraints imposed by ground transport and airport schedules (i.e. rail arrival times, aircraft 
departure and arrival times) and the desirable departure and arrival times of the passengers from/to their 
origin/destination.  

The Passenger-Trajectory defines the 4-dimensional points in space and time during the passengers’ travel chain 
for each individual traveler. This will require disclosure of travel plans by the traveler. In return he or she could 
receive more precise and reliable information about changes in schedules or interruptions. Moreover, the passenger 
can even be provided with a real-time connection management via an automated interface, e.g. via a mobile device.  

 

 

Figure 1: Principle of the Passenger-Trajectory 
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