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1. Abstract 

The State of The Art in Operating Systems and new human machine interfaces are moving forward 
quickly. Flight Test Data Processing Department has developed new tools for monitoring Flight Tests 
using new computer technologies like .NET virtual machines, “on-the-fly” compilation, intelligent 
behavior, multi-touch capabilities and high performance vector graphics libraries. 

 All these new techniques allow to the user to optimize the Flight Tests reducing the time for 
take decisions, helping to make complex calculations in real time and adapting the visualization 
displays to FTE requirements in real time. 

Key words: Flight Test, Data Processing, Monitoring, Expert Systems, Automatic Maneuver 
Detection. 

2. Introduction 

25 years ago only a few hundred parameters 
were monitored during the Flight Test 
Campaign. Today, the A400M Flight Test 
Program monitors over 200,000 parameters in 
real time. With the evolution of computers, flight 
tests should improve productivity per flight hour. 
With the improvement of processors 
performances and the parallel computing and 
the new human-machine interfaces it’s possible 
to regenerate and develop graphics 
representations previously unthinkable. 

Flight Test Data Processing Department in 
Airbus Defence and Space establish to use the 
top of the technologies for the test 
optimizations. For that reason, software 
developers inside Flight test have attempted to 
establish alternative forms of visualization and 
interaction with the information in real time. 

Through this document new ways of monitoring 
and the basis of the development will be 
explained.  

2.1. New ways of Monitoring 

Since last years it is possible to manage tactile 
portable devices like mobile phones, tablets 
and laptops with multi-touch capabilities. 
Besides, operating systems support these new 
interfaces and ways of interaction. The best 
known examples are Android, Microsoft 
Windows 8 and iOS platforms. 

Flight Test Spain in Airbus Defence and Space 
uses Microsoft Windows technologies based in 
the .NET Framework and High Performance 
graphics libraries like vgdotnet[1] and Lightning 
charts[2]. 

For that platform, following new techniques has 
been developed: 

• Behaviour Code. Designed to give the 
user the capability of changing the 
behavior of a display in real time. 

• Smart Objects. New kind of monitoring 
tools that give the user the capability of 
make complex calculations and aid to 
take decisions. 

• Document Oriented Monitoring and 
Analysis Tool (DOMA) have been 
designed to give capability to fulfill 
digitalized documents in real time. 
Acceptance Manuals, check-list and 
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Fig. 6. Fragment of  PATM Document in Word format 

Fig. 7. Fragment of Fig. 6. In the document 
digitalized in DOMA 

DOMA has been developed using MVVM[5] 
pattern and WPF[6] as display technology. This 
technology is largely used on successful 
projects.[7] 

2.4.1.MVVM and DOMA 

The Model View ViewModel (MVVM) is an 
architectural pattern used in software 
engineering originated from Microsoft as a 
specialization of the Presentation Model design 
pattern introduced by Fowler. Largely based on 
the model–view–controller pattern (MVC) 
MVVM facilitates a clear separation of the 
development of the graphical user interface 
from the development of the business logic or 
back end logic known as the model  The view 
model of MVVM is a value converter meaning 
that the view model is responsible for exposing 

the data objects from the model in such a way 
that those objects are easily managed and 
consumed. In this respect, the view model is 
more model than view, and handles most if not 
all of the view’s display logic. 

DOMA has been designed using MVVM 
pattern. This allows producing self contained 
modules consisting of Model and ViewModel 
parts for a certain object in the system, fully 
testing it using testing harnesses. ViewModel 
exposes properties and command objects a 
GUI (a View in the MVVM pattern) can display. 
GUI changes or modifications do not require 
any changes of the ViewModel. 

2.4.2.WPF and DOMA 

Windows Presentation Foundation (WPF) is a 
graphical subsystem for rendering user 
interfaces in Windows-based applications by 
Microsoft. WPF attempts to provide a consistent 
programming model for building applications 
and separates the user interface from business 
logic. WPF employs XAML[8], an XML-based 
language, to define and link various interface 
elements 

DOMA has been designed using WPF for 
running in a Tablet running Windows 8.1. The 
View in the MVVM does not have any code 
behind. It is pure XAML having only GUI look 
design declaration and data binding 
specification. This feature could benefit for 
future implementations in another platforms like 
smart phones. 

Conclusions  

With the aid of the new technologies, 
Flight Test Data Processing in Airbus Defence 
and Space has developed a new set of tools 
which gives the user new possibilities for the 
real time monitoring. This new tools are the 
previous step to use expert systems in the near 
future.
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