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Abstract 

High rate production of composite parts can be a challenge in terms of ultrasonic inspection time but also in 
terms of analysis time. Composites Aquitaine has recently invested in a new fully automated NDT system to 

inspect elementary parts, where the ultrasonic data analysis is performed also fully automatically by the NDT 
kit® software. Airbus Group Innovations has been developing this software in order to fasten and automatize 

Non Destructive Testing data analysis. One of the assets of this software is the capability to run automatically 
tasks or actions that have been predefined in a process, and keep manual intervention from the inspector only 

when his skill is required. This paper will present the NDT kit® automation module and its use in a real 
production environment. 
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1.  Introduction 
 

As regularly mentionned in papers now, composite materials are getting common in 

aeronautics in order to save weight and reduce scheduled maintenance tasks. All structural 

composite parts of Airbus aircraft are 100% inspected in production, in most cases by 

ultrasound, with very binding quality criteria. It is quite challenging for the manufacturing 
plants to cope with the production ramp up while assuring the quality of the products. That is 

why Airbus Group Innovations has been developing its own software, NDT kit®, for 

ultrasonic data analysis that includes dedicated tools, compliant with Airbus criteria [1].  

However, automation is the key of success; automation in terms of robotics but also data 

analysis. Composites Aquitaine S.A.S., which manufactures elementary parts for Airbus, is 
ahead on this approach and has recently invested into a full automated system of ultrasonic 

inspection for which Airbus Group Innovations has developed a solution for the full 

automated analysis. 

 

2.  Challenging environment 

 
Composites Aquitaine S.A.S. is one of the Airbus’ suppliers which manufactures many 

elementary parts for the A350 for instance, with 350 different references. With a production 
throughput of 13 aircraft per month it will represent 11500 parts per month to be 

manufactured and inspected. 

These parts have relative simple shape though; and with limited size (see Figure below). 
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Figure 1: examples of elementary parts by Composites Aquitaine S.A.S. 

 

It has the advantage that the parts can be carried and handled easily, and the evaluation 

process can be run by simple steps in a repetitive way, which are two requisite elements for 

automation. 
Below is presented the automated inspection process set at Composites Aquitaine S.A.S. 

followed by the automated analysis process set through the NDT kit® software by Airbus 

Group Innovations.     

 

3.  Automated solution 

  
3.1 Robotics 

The objective was to minimise the operator intervention as much as possible in order to fit 

with the inspection rate. So, several automation systems have been combined and coordinated 
to reach this target. 

 
Figure 2: Global view of the mechanical system 

 

Conveyors are used to carry the specimen in and out the chain. A digital vision system is used 

to recognise the shape of the part and identify it through its bar code. 



Once idenditified, the handling robot takes the part accordingly and put it in the right position 

in the immersion tank. The ultrasonic inspection is run while the robotised arm is acting 
already for the next part to be positionned on the other hand of the tank. Once the inspection 

is over, the same robot takes the part off and put it on the exit conveyor. The part’s bar code is 

scanned by the operator and the ultrasonic analysis is run automatically, delivering a report to 

be finally validated by the operator.  

 
3.2 Analysis 

 

2.2.1 Input data 

First of all, automated analysis requires very repetitive and high quality inspection. A basic 

requirement for automation analysis is that the parts to be inspected must have repetitive 
geometry to avoid artefacts in the analysis.  

The advantage of the 3D elementary parts by Composites Aquitaine is that they can be 

analysed in a single 2D representation thanks to their simple shapes and the SAUL inspection 

technique by M2M [2] to cover angled areas. 

 

 
Figure 3 : a 3D real part and its 2D c-scan representation 

  

3.2.2 Analysis software introduction 

With use increase of composite material in years 2000, Airbus Group Innovations started 

developing its own advanced ultrasonic analysis software called NDT kit® for Airbus Group 
entities. It has the advantage to be compatible

*
 with data files coming from the main 

acquisition systems manufacturers like Olympus, Areva iNDT, GE, M2M, Sonatest… and 

compliant with Airbus defect characterisation criteria.  

NDT kit® includes various post-processing tools for a/b/c-scans for improving evaluation 

quality but also for preparing data to an automated evaluation. Indeed, most of the actions 
possible in the software can be run automatically through the automation tool. The level III 

just has to define all requested actions one by one to perform the analysis, and then this 

sequence can be run automatically by an NDT operator level II for instance, or even like in 

Composites Aquitaine, where the sequence is launched in a “silent mode” automatically by a 

script when the part ID is scanned. Most of the actions provide results that can be saved or 
compiled in a report automatically. 

 

* compatibility level may depend on the data type, system configuration or file format version. 

 

 3.2.3 Analysis automation 
The different evaluation phases to go through to finally give a diagnosis are the following: 

• Detection and sizing of defects (intermediate indications) if any on first peak Time of 

Flight (ToF) c-scan 

• Detection and sizing of porosity if any on the maximum peak amplitude c-scan 



• Thickness measurement on maximum peak ToF c-scan to validate the geometry 

conformity 
 

These evaluation phases have been defined and saved in an xml file using the automation tool 

of NDT kit®, depicted on the figure below. 

 

 
Figure 4 : automated tasks definition in NDT kit® 

 

3.2.3.1  Phase 1 : Detection and sizing of defects 

As the inspected parts have no sudden thickness change (no step), the NDT kit® BackWall 

Echo (BWE) filter feature can be used to remove all echoes corresponding to the backwall’s. 
This filter is based on local standard deviation or gradient computation. As a result, only 

intermediate echoes outside the tolerance factor are kept (see example below). 

 
Figure 5: 1st Peak ToF before and after BWE filtering 

 

Intermediate flaws can be then automatically measured and fitted, like above, by rectangle 

outlines according to specific criteria (minimum size to be considered, choice of outline 

shapes… as defined below). 
 



 
Figure 6: Defect detection criteria definition 

 

Usually, defects grouping criteria is also applied in order to group all defects closed to each 

other according to proximity law and are then considered as unique defects. Finally, only 

sufficiently large defects can be registered and reported with related information like position, 

surface, length, width, value… 
 

 
Figure 7: defects grouping criteria 

 



Figure 8: Grouped defects and the corresponding information table 

 

3.2.3.2  Phase 2 : Detection and sizing of porosity 

Amplitude attenuation may be due to various phenomena like porosity but also geometry 

variation (slope, radius, added sacrificial plies, lightning strike protection…) or edge effect. In 

order to not consider amplitude attenuation due to geometry variation or edge effect in our 
case, it was decided to normalise the amplitude c-scan by another amplitude c-scan 

(reference) rather than using one unique reference value for the dB conversion. This can be 

done by using the c-scan calculator tool. 

 

 
Figure 9: Normalisation of amplitude c-scan by its reference using the calculator 

 
Porosity evaluation may depend on different thresholds linked to the part thickness. So, the 

criteria are applied through the amplitude/ToF representation where all pixels outside the 

amplitude and ToF ranges are deleted. Then the defect detection algorithm can be applied on 

new filtered and normalised amplitude c-scan to report the porous areas.  

 

 
Figure 10: Amplitude / ToF representation with selection of ranges in dB and mm 



 

 
Figure 11: Normalised amplitude and ToF c-scans, and the resulting c-scan from Amp/ToF filtering 

 
3.2.3.3  Phase 3: Thickness measurement 

From a list of points and coordinates (Excel file) usually defined by the design office, it is 

possible to perform automatic measurement at specific positions and report the values at those 

positions or even the mean or median values taking into account the surrounding. Tolerances 

can also be set to highlight automatically the points that are outside the expected thickness 
range. The output Excel file can be also saved in a predefined path automatically. 

 

 
Figure 12: ToF c-scan with crosses at measurement coordinates 

 



 
Figure 13: List of measurements, with red cells when outside tolerances 

 

3.3 Report and validation 
The output results from the automated tasks are then merged within a single Word document 

according to a predefine template and saved in a predefined folder, it corresponds to the last 

automated task. Tags can be associated to tasks outputs and repeated into the Word template 

in order to customize the report accordingly. 

So, at the end of the analysis process, the report is completed and displayed on the screen. The 
final tasks are finally done manually by the Level II which consists in checking the document, 

adding comments if necessary and validating it. 

 

 
Figure 14 : example of reported indications in Word document 

     



4.  Conclusion 
 

Composites Aquitaine SAS faced a big industrial challenge to cope with A350 throughputs 

and its elementary composite parts inspection and evaluation. By automating the ultrasonic 
inspection (handling included) and the evaluation with NDT kit® and its automation module, 

the objectives have been met successfully. Through this process, the mean time of inspection, 

evaluation and reporting is 5 minutes per part only. 
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