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Abstract 
Dr. Beiderman will present his research on the different aspects of laser–tissue and laser–body interaction 
using speckle-based analysis of the backscattered light, enhanced by AI analysis of the reconstructed signal 
from the speckle pattern. 
The speckle-based body movement monitoring approach is very modular and does not impose any 
constraints regarding the relative position of the body and the detection device. The optical setup used for 
detection is very simple and versatile. The setup consists of a laser and a small camera. The principle is to 
observe the movement of the secondary speckle patterns that are generated on the target when it is 
illuminated by a spot from a laser beam. These secondary speckle patterns are self-interfering, and 
therefore, movement detection based on phase extraction of the optical wavefront does not require an 
external interferometer. The temporal trajectories of the speckles captured by the camera are proportional 
to the temporal information. Various sound or vibration sources are imaged in different spatial pixels, 
making voice or movement separation a very simple task using the proposed concept. 
In this talk, I would also like to introduce an AI technique for classification, recognition, and identification of 
the reconstructed signal obtained from the objects' reflected light. The main approach proposed is to use 
the uniquely extracted signature from the speckle-based signals in relation to different medical conditions 
of a subject using related AI-based manipulations. The real advantage of the proposed approach is that 
identification and classification can be achieved even in cases where the spatially captured image has low 
resolution and does not on its own allow the above-mentioned operations. 
Among the possible medical conditions to be identified by the proposed technique, it was possible to obtain 
a connection to coagulation problems, diabetes, abnormal heart sounds, and other chronic conditions. 
Moreover, it could also be interesting to apply the proposed technique to identify acute conditions such as 
heart attacks, strokes, etc. 
There are also some industrial applications applicable to this technique, like remote vibration monitoring, 
or microscopic movement extraction for various industries. 

 


