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Abstract:  
Direct Field Acoustic Noise testing (DFAN) is becoming a common practice to qualify spacecraft 
components and full satellites against the acoustic environments of the launch. Its advantages in terms 
of flexibility, scalability and overall cost make this testing approach very appealing for the space 
industry, which used to rely on large reverberant chambers to perform acoustic qualification tests. The 
way these two methods achieve quasi diffuse fields is fundamentally different: whereas the 
reverberant chamber relies on the superposition of many acoustic room modes and wave reflections, 
DFAN superimposes direct fields radiated from independent loudspeaker sources which are driven by 
a Multiple-Input Multiple-Output (MIMO) controller. How these acoustic environments excite the 
spacecraft structure remains an object of active research, as typically the experimental proof of the 
vibro-acoustic couplings is only based on the data acquired at a limited number of sensors. This paper 
aims at investigating in detail the correlation between the acoustic fields and the response of the 
spacecraft during a DFAN test using full-field optical measurement techniques. In particular, Digital 
Image Correlation (DIC) enables in this context to obtain 3D full-field displacements, strains and 
accelerations of the device under test using the images taken from a set of digital cameras. This data 
can be combined with acoustic measurements obtained in the vicinity of the structure to gain more 
insight of the interaction between the sound fields generated by the multi-channel controller and the 
excited structural modes. The execution of the proposed multi-field test campaign is described and the 
findings from the vibro-acoustic coupling analysis are discussed.  
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