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SYNTHESE:

Le projet européen TRAPPIST vise à construire les briques de base pour
combiner différentes méthodes de contrôle non destructif (CND). Les composants-clés
pour atteindre cet objectif sont un format de données standard multi-methodes et un
environnement logiciel indépendant des plates-formes matérielles. Une autre
caractéristique importante est la communication des données CND et de leur expertise,
entre des stations éloignées, via un réseau européen large bande à intégration de
services (RNIS). Un prototype à l'échelle 1 est en développement, afin de prouver la
faisabilité du système. Un survol de la littérature récente montrant l'originalité de
TRAPPIST est inclus dans la note.
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EXECUTIVE SUMMARY :

The European CEC-funded project TRAPPIST aims to provide the
pre-requisites to combination of various NDT-methods. The key components to
achieve this goal are a multi-method NDT standard data format and a
platform-independent software environment. Another important feature is
communication of both NDT data and expertise between remote workstations through
state-of-the-art European ISDN broadband network. A full scale prototype is under
development to demonstrate feasibility of this system. A survey on recent literature
showing originality of the TRAPPIST features is included in the paper.
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THE EUROPEAN PROJECT TRAPPIST :
TRANSFER, PROCESSING AND INTERPRETATION OF 3D NDT DATA
IN A STANDARD ENVIRONMENT

B. GEORGEL ' C. NOCKEMANN
Électricité de France Bundesanstalt fur Materialforschung
Dir. des Études et Recherches, und -prtifùng (BAM),
dépt. Surveillance, Diagnostic, Maintenance
6 quai Watier Unter den Eichen 87,
F-78400 CHATOU, FRANCE D-IOOO BERLIN 45, DEUTSCHLAND

Introduction : thé TRAPPIST consortium

The TRAPPIST consortium is bom on the first of January, 1992 in the framework of the
Commission of the European Communities (CEC) R&D program funding (RACE program
for advanced communications in Europe). It aims at demonstrating the feasibility of
transfering, processing, displaying and interpreting 3D NDT data through a standard
environment.

It gathers the following companies and research institutions (see fig. 1) :

- Électricité de France, R&D Division (Paris, France),
- Bundesanstalt fur Materialforschung und -prûfung (Berlin, Germany),

- Force Instituterne (Copenhagen, Denmark),
- the University of Strathclyde (Glasgow, United Kingdom),

- Deutsche Airbus (Bremen, Germany),
- Lufthansa and Philips (Hamburg, Germany),

- VTT (Helsinki, Finland).
- De Te Berkom (Berlin, Germany), project manager
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fig 1 : the partners of TRAPPIST

1. General description of the TRAPPIST prototype

The TRAPPIST prototype has been specified by the NDT experts of the different partners
according to the SADT1 methodology.

1 SADT for Structured Analysis and Design Technique is a general method aimed to better
communication between the designer and the user of a software. Originately recommended by the DOD of
the USA, it is now widely used in all sectors of industry. It is mainly a graphical representation with boxes
and links which are obtained by careful iterative review cycles between experts. It avoids
misunderstandings and imprecision in designing a program.
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fig 2 : SADT block-diagram of the TRAPPIST prototype

It is decomposed into 4 main functional boxes (see fig.2) :
- administer and communicate data,

- prepare data,
- visualise data,

- aid interpretation.
The keywords of TRAPPIST are communication, multi-method management, 3D,

standard data format, inclusion of CAD data, data base management, image
processing.
The acquired data are geometrically transformed into a common spatial reference system
and displayed using appropriate visualisation techniques. Dedicated 3D image processing
and interpretation algorithms serve as an aid in restoring images and identifying component
defects from the single and combined NDT information [6]. This method of combination
can be applied with great benefit whenever a single NDT method is unable to detect a



given defect with sufficient reliability or under very high safety requirements, such as in
nuclear power plants and aerospace industry.
The TRAPPIST pilot application deals with ultrasonic testing, X-ray computerised

tomography, multi-angle radiography, Compton backscattering and eddy current
inspection.
Another challenge of TRAPPIST is also standardisation : participation of big NDT centers
and customers in the consortium ensures a good acceptance of the standard data format
and of many choices that have been made.
The TRAPPIST demonstrator will be tested on manufactured samples with flaws. It Js

under development with the following requirements and commercial products : UNIX2

workstation with X-Window3 and MOTIF4, SET5 format for CAD data, INGRES6 data
base management system, AVS7 graphical system, SMPA8 signal and image processing
software package.

2. State-of-the-art survey about automatic diagnosis systems

Although signal processing and computer techniques in general have become vital to NDT
[1]>[2],[3],[4], not so many developments are known which aim the same issues as
TRAPPIST. A world wide literature survey, mainly based on the 13th Conference on NDT
Proceedings (Brazil, Oct.,'92) show that only a limited number of the TRAPPIST features
are addressed to by the authors (either 3D or multi-method fusion or CAD integration or
data base management or aid to interpretation, etc but not all together). We will sum up a
number of interesting developments that involve at least two of the above features (ie we
wont comment on numerous automatic systems for radiography or ultrasonic testing).
The EXTRACSION software [5] is being updated in a multi-probe eddy current system.
The testbench of [6] concerns only ultrasonics but includes 3D visualisation and many data
processing algorithms and an expert system. In [7] three NDT methods are involved
(ultrasonic holography, electromagnetic ultrasonic flaw detector, linac computer
tomography scanner), in 3D, with use of a T)JbIiOgTaPWc1 data base. In [8] two types of
sensors are accepted as inputs : X-ray films and real time video. Automatic classification is
implemented, together with knowledge based management. A 3D eddy current inspection
system is described in [9]. The UltraSIM system of [10] combines CAD and 3D-
simulation/display modules for ultrasonic inspection preparation. SUMLAD [11] covers all
the range from acquisition to display of ultrasonic signals. In [12] not only 3D and CAD
are included, but also data bases for US testing complex samples.

2 TJNK is a trademark of ATT
3 X-Window is a trademark of MTT
4 MOTIF is a trademark of OSF
5 SET is a CAD standard format
6 INGRES is a trademark of INGRES Corp.
7 AVS is a trademark of Stardent Computer Inc.
8 SIMPA is propriety of CNRS Groupement de recherche TdSI, Paris, France



3. Standard data format and format conversions

A common format enabling to manage data coming from different I, 2 or 3-D NDT
techniques is the central part of TRAPPIST. This format include not only the measured
values (for example A-scans) but also numerous parameters describing the context
(apparatus, probe, experimental set up, scanning process, etc).
Different converters from and to the formats presently used by the partners have been
realised.

4. Data Base Management System in TRAPPIST

Once the data have been acquired, a crucial issue is to ensure and to guarantee an efficient
management and access to them in the TRAPPIST workstation. Moreover, TRAPPIST is
dealing with heterogeneous data and broad variety of information such as material
description, acquisition and sensor characterisation.
In this framework, it has been decided to use a relational DBMS in order to achieve a fast

and reliable access to any useful piece of information, and to extract NDT-meaningful data
value subsets.
On the one hand, INGRES and WINDOWS 4 GL (its man-machine interface generator)

give you information answering to a broad number of more or less sophisticated queries.
The queries are links with the various actions performed during an NDT diagnosis stage
(to know the past acquisitions on an object, to compare the acquisition performed with the
same probes...). The queries can be one of the following questions :

• what are the data corresponding a name of an inspected object ?
• what are the acquisitions using the computer tomography technique ?
• give me the ultrasonic data values acquired by Mr. Dupont in 1992 with the probe

number STX23.

In fact the key point of the TRAPPIST DBMS is the inspected object which should be
unique. CAD drawing, NDT data values and various acquisition parameters are attached
to the object. The results of processing and even the reconstruction performed are plugged
to the object. Any processed data is associated with a description of the processing history,
allowing reiteration of the overall chained processes.
In the DBMS, only the information useful for the queries is stored in conjunction with
links. These links enables us to find the rest of the information which is stored elsewhere
using the TRAPPIST standard format. It avoids overloading the DBMS system with vast
amount of data.
On the other hand, a second data base is in charge of managing the scripts available in the
TRAPPIST environment. What is a script in TRAPPIST ? It is a chained list of actions in
the TRAPPIST environment. Let us consider the simple script called "visualise 3D
reconstructed data". This script will first call the DBMS of NDT data so that you will be
able to send your queries. Then, it will call an adapted visualisation module.



The great advantage of having the script stored in a database is an easy calling mode. It is
also easy to update the script, add new ones. Moreover, the scripts list can be adapted,
changed according to the use of the TRAPPIST environment without any problem.

5. Image processing

Classical image processing (1 and 2-D) will be performed by the routines in SIMPA
through a 'toolbox' mechanism. More sophisticated 3D routines are under development by
the Consortium. They include averaging, median and low pass filtering, histogram
stretching, edge detection, segmentation (split and merge, histogram relaxation, flood
filling, texture analysis) and measuring algorithms.
An important feature of the architecture designed is its versatility : new routines can be
incorporated easily at any time.
Some compression (LZW, JPEG) will be carried out before communication.

6. Visualisation

It is important to provide to the end user easy to interpret graphics. Several features are
under development in the prototype : change of point of view, adjustment of light sources,
slicer, excavation, wrapping and elevation, ray-tracing, isosurface, and also combined
visualisation (ie visualisation of a combination of two or more images).

Conclusion

A demonstration software named TRAPPIST is under development in the framework of
the CEC RACE program. It aims at efficient communication, processing and visualisation
of NDT data stored in a standard format. 3D, CAD and combined display are the
keywords of TRAPPIST. The partners involved in the project believe that wide acceptance
of the format and of the choices made is possible and it will enhance reliability and
productivity of in service inspection in a near future.
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