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Conventionally the dynamic characteristic of the structure is obtained using modal analysis techniques. The 

structure is excited with a known force and the response is measured using an accelerometer. The Frequency 

Response Function computed based on the input force and the measured response define the vibration 

characteristics of the structure. However, the use of an accelerometer provides information only about few 

discrete locations being measured. Additionally, it may also induce the mass loading effect. Thus, the 

obtained result may not show the true dynamics of the structure. Digital Image Correlation is a non-

contacting technique that is recently gaining popularity to obtain the dynamics of the structure. This 

technique provides the full-field three dimensional results of a structure and further do not induce any mass 

loading effect. However, a stereo camera system has a line of sight and hence only a certain part of a 

complex structure can be seen each time. Therefore, to obtain the dynamics of the entire structure either 

multiple cameras needs to be used or a system of stereo cameras can be moved around the structure. The 

use of multiple cameras involves excessive cost and hence may not be a feasible option. For a semi-static 

measurement, the roving stereo camera technique may be used to capture the deformations in each field of 

view and then stitch them together to obtain the vibration characteristic of the entire structure. But, this 

technique fails for the dynamic measurement since, the response is transient and the deformations of the 

structure may change when the camera system moves. In this paper, a new technique is proposed that can 

be used to stitch the views captured during the dynamic measurement. This technique is based on stitching 

the views in frequency domain rather than in the time domain and uses a uniform scaling factor that 

facilitates the stitching of the obtained operating shape by roving the cameras around the structure.  

 

 

Figure: Experimental setup to obtain the response of a tire using a stereo system of high speed cameras  


