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Study of the process of blood clotting by speckle-correlation of images 
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Laser is a source of coherent and monochromatic light, which often used for monitoring the 

changes of the object. Laser speckles produced by reflected or transmitted light, which is free to 

mix in the space, and produce the interference space with varying brightness. If shoot a photograph 

of this area in some plane, we obtain the image with speckle, called speckle image. Due to the fact, 

that the scattered coherent light forms it, in a sense, a change in the speckle image corresponds to 

the change of the object properties.  

As an optical method, in the recent years researchers in different fields have studied 

speckle correlation. The method is based on the analysis of speckle images generated by 

transmitted and reflected coherent light from object under observation, and then obtain the 

corresponding parameters to describe the dynamic changes of object. 

  The sample can be a body fluid, particularly blood. Time of blood coagulation is an 

important parameter to characterize the blood diseases. Too strong or too weak clotting capacity 

can indicate about such diseases. Thus, development of fast and easy method of the clotting time 

measuring is very important and necessary task.  

The aim of the present work is to investigate the clotting process of known sample, using 

laser speckle correlation method; and compare the statistical parameters of the speckle images with 

the characteristic prothrombin time of the reagent.  

In the present experiments, we assess the clotting time of reagent by means of digital 

speckle correlation. The solution consists of two separate parts - reference serum of human blood 

and Tekhplastin from Tehnologia-Standart firm, Russia. Tekhplastin is soluble calcium-

thromboplastin reagent of cadaver brain, standardized by the international sensitivity index (ISI) - 

analogue rabbit thromboplastin.  

In this experiment we use two types of plasma: with normal and pathological clotting time. 

The test was designed to assess the prothrombin clotting time of citrated plasma obtained from 

venous blood by the Quick method manually or using coagulometer. Determination of 

prothrombin time is used to test the prothrombin complex factors (II - prothrombin, V, VII, X) and 

monitor treatment indirect anticoagulants. 

Object can be illuminated directly by laser beam and by partly diffused light. He-Ne laser 

beam is directed on the diffuser using a rotating mirror. The diffuser is used for pre-diffusing light. 

The pre-diffused light transmitted through the solution in the reactor and diffused again. The 

scattered light interferes in space and forms a speckle image, which recorded by high-speed 

camera CMOS HiSpec FastCam 1. 

The analysis of correlation coefficient of speckle images shows that it can be used for 

measuring of the clotting time of human blood. Time dependence of correlation coefficient 

corresponds to the typical prothrombin time for the reagents used in the experiments.  

In the future, further research on actual blood is imperative, in particular study the 

dependence of measuring accuracy on the experiment parameters, such as blood samples, speckle 

size, and exposure time of camera, etc. 


