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CLAIMS 

 

1. A method for characterizing material in which a surface is formed, comprising the steps 

of:  

− projecting a coherent light beam onto the surface to generate on said surface speckles 

resulting from interferences of the light beams diffused by said surface,  

− acquiring an image of said surface on which the speckles appear,  

− processing said image to compute at least one characterization criterion of the 

material, and  

− from criteria, determining the material constituting the surface,  

− in which the processing step of the image comprises:  

− computation of an autocorrelation function of the light intensity on the image and 

computation of the value of at least one criterion set up from said function, said 

computation comprising:  

o setting up an autocorrelation matrix of the light intensity of the image,  

o computation of the discrete cosine transform of said matrix, and 

o computation of the value of a characterization criterion such as the average on 

the image of the matrix trace obtained by the discrete cosine transform of the 

autocorrelation matrix, and  

− computation of the value of at least one representative criterion of a phase shift 

distribution of the light beams diffused by the surface, said computation comprising 

computation of a wavelet transform of the image, and computation of the value of at 

least one criterion from the following group:  

o average of the phases of the wavelet coefficients on the image, or  

o standard deviation of the phases of the wavelet coefficients on the image.  

 

2. The characterization method according to claim 1, wherein computation of the value of at 

least one characterization criterion from the autocorrelation function of the light intensity 

comprises:  

− computation of the value of at least one criterion set up from the Fourier transform of 

the autocorrelation function, and  

− computation of the value of at least one criterion set up from the discrete cosine 

transform of the autocorrelation function.  
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3. The characterization method according to claim 2, wherein the criterion set up from the 

Fourier transform of the autocorrelation function comprises at least one from the following 

group:  

− average of the Fourier transform of the autocorrelation function on the image, or 

− standard deviation of the Fourier transform of the autocorrelation function on the 

image. 

 

4. The characterization method according to claim 1, wherein processing of the image 

comprises setting up an autocorrelation matrix of the light intensity of the image, and 

computation of the value of a characterization criterion equal to the square root of the sum of 

the average eigenvalues of said matrix on the image. 

 

5. The characterization method according to claim 1, wherein the determination step of the 

material constituting the surface comprises computation of an overall score from the values 

of the criteria, and classification of the material by comparison of the overall score with a 

plurality of predetermined ranges corresponding to respective materials.  

 

6. The characterization method according to claim 5, further comprising a preliminary step of 

preparing ranges of scores, said step comprising:  

− for a plurality of surfaces formed in determined materials, performing steps of:  

o projecting onto the surface a coherent light beam to generate on said surface 

speckles resulting from interferences of the light beams diffused by said 

surface,  

o acquiring an image of said surface on which the speckles appear,  

o processing said image to compute at least one characterization criterion of the 

material, said processing comprising computation of an autocorrelation 

function of the light intensity on the image and computation of the value of at 

least one criterion from said function, computation of the value of at least one 

representative criterion of a phase shift distribution of the light beams diffused 

by the surface, and setting up an overall score from said values,  

- implementing a learning mechanism on all the overall scores and all the 

corresponding materials to obtain the ranges corresponding to each material.  



18 
 

 

7. A biometric control method, comprising executing the method according to claim 1 on a 

surface presented by an individual during biometric control, the method further comprising 

emission of an alert in the event where the characterized material does not correspond to 

biological tissue.  

 

8. A system for characterizing a material comprising:  

- a coherent light source ,  

- an image sensor, and  

− a processing unit, comprising a processor adapted to:  

o process an image of a surface on which speckles appear, said processing 

comprising computation of an autocorrelation function of the light intensity on 

the image,  

o computing, from said images, the value of at least one characterization 

criterion of the material forming the surface, comprising at least one criterion 

computed from the autocorrelation function, said computation comprising:  

� setting up an autocorrelation matrix of the light intensity of the image,  

� computation of the discrete cosine transform of said matrix, and 

� computation of the value of a characterization criterion such as the 

average on the image of the matrix trace obtained by the discrete 

cosine transform of the autocorrelation matrix,  

and at least one representative criterion of a phase shift distribution of the light beams 

diffused by the surface, computation of said criterion comprising computation of a wavelet 

transform of the image, and computation of the value of at least one criterion from the 

following group:  

� average of the phases of the wavelet coefficients on the image, or  

� standard deviation of the phases of the wavelet coefficients on the 

image, and  

o from values of criteria, determining the material constituting the surface. 

 

9. A non-transitory computer readable medium of a processor comprising the processing of 

an image of a surface to compute the value of at least one characterization criterion of the 

material constituting the surface, said processing comprising:  
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− computation of an autocorrelation function of the light intensity on the image and 

computation of the value of at least one criterion set up from said function, said 

computation comprising:  

o setting up an autocorrelation matrix of the light intensity of the image,  

o computation of the discrete cosine transform of said matrix, and 

o computation of the value of a characterization criterion such as the average on 

the image of the matrix trace obtained by the discrete cosine transform of the 

autocorrelation matrix, and  

− computation of the value of at least one representative criterion of a phase shift 

distribution of the light beams diffused by the surface, comprising computation of a 

wavelet transform of the image, and computation of the value of at least one criterion 

from the following group:  

o average of the phases of the wavelet coefficients on the image, or  

o standard deviation of the phases of the wavelet coefficients on the image,  

when executed by a processor. 

 


