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CLAIMS 
  

1.  An authentication method, comprising: 

 obtaining a reference image, wherein the reference image is an image of an 

identification (ID) document; 5 

 obtaining a first image for comparison with the reference image, wherein the first image 

is an image of the ID document tilted at a first angle;  

 generating a first difference image, wherein the first difference image is based on a 

comparison between the reference image and the first image; 

 identifying a region of interest based on the first difference image, wherein the region 10 

of interest corresponds to a multi-angle security feature on the ID document;  

generating a binary image based on the identified region of interest, wherein a first 

area of the binary image corresponding to the region of interest is associated with a first pixel 

value, and a second area of the binary image outside a boundary of the first area is associated 

with a second pixel value, and wherein the first pixel value is different from the second pixel 15 

value; and 

 authenticating the ID document based on the  generated binary image. 

 

2.  The method as claimed in claim 1, further comprising: 

 obtaining a second image for comparison with the reference image, wherein the 20 

second image is an image of the ID document tilted at a second angle;  

 generating a second difference image, wherein the second difference image is based 

on a comparison between the reference image and the second image; 

 identifying an additional region of interest based on the second difference image, 

wherein the additional region of interest corresponds to an additional multi-angle security 25 

feature on the ID document; and 

authenticating the ID document based on the identification of the region of interest and 

the additional region of interest.  

 

3.  The method as claimed in claim 2, wherein the reference image is an image of the ID 30 

document tilted between -10 degrees and 10 degrees about a tilt axis, and wherein the tilt axis 

corresponds to a width of the ID document or a height of the ID document. 

 

4. The method as claimed in claim 3, wherein the first angle which the ID document is 

tilted at is between 15 degrees and 45 degrees in a first direction about the tilt axis. 35 
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5. The method as claimed in claim 4, wherein the second angle which the ID document 

is tilted at is between 15 degrees and 45 degrees in a second direction about the tilt axis, and 

wherein the second direction is opposite from the first direction. 

 

6.  The method as claimed in any one of the preceding claims, wherein: 5 

 sizes of the reference image and the first image are same; and  

the comparison between the reference image and the first image to generate the first 

difference image is based on a pixel-by-pixel comparison between the reference image and 

the first image. 

 10 

7.  The method as claimed in any one of the preceding claims, further comprising: 

 performing image processing, using an image erosion method or an image dilation 

method, on the first difference image. 

 

8.  The method as claimed in any one of the preceding claims, wherein the multi-angle 15 

security feature on the ID document is a hologram. 

 

9.  An authentication system, comprising: 

 a reference image obtaining device to obtain a reference image, wherein the reference 

image is an image of an identification (ID) document; 20 

 a first image obtaining device to obtain a first image for comparison with the reference 

image, wherein the first image is an image of the ID document tilted at a first angle;  

 a first difference image generating device to generate a first difference image, wherein 

the first difference image is based on a comparison between the reference image and the first 

image; 25 

 a region of interest identification device to identify a region of interest based on the first 

difference image, wherein the region of interest corresponds to a multi-angle security feature 

on the ID document;  

a binary image generating device to generate a binary image based on the identified 

region of interest, wherein a first area of the binary image corresponding to the region of 30 

interest is associated with a first pixel value, and a second area of the binary image outside a 

boundary of the first area is associated with a second pixel value, and wherein the first pixel 

value is different from the second pixel value; and 

 an authentication device to authenticate the ID document based on the generated 

binary image. 35 
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10.  The system as claimed in claim 9, further comprising: 

 a second image obtaining device to obtain a second image for comparison with the 

reference image, wherein the second image is an image of the ID document tilted at a second 

angle;  

 a second difference image generating device to generate a second difference image, 5 

wherein the second difference image is based on a comparison between the reference image 

and the second image; 

 an additional region of interest identification device to identify an additional region of 

interest based on the second difference image, wherein the additional region of interest 

corresponds to an additional multi-angle security feature on the ID document; and 10 

the authentication device to authenticate the ID document based on the identification 

of the region of interest and the additional region of interest.  

 

11.  The system as claimed in claim 10, wherein the reference image is an image of the ID 

document tilted between -10 degrees and 10 degrees about a tilt axis, and wherein the tilt axis 15 

corresponds to a width of the ID document or a height of the ID document. 

 

12.  The system as claimed in claim 11, wherein the first angle which the ID document is 

tilted at is between 15 degrees and 45 degrees in a first direction about the tilt axis. 

 20 

13. The system as claimed in claim 12, wherein the second angle which the ID document 

is tilted at is between 15 degrees and 45 degrees in a second direction about the tilt axis, and 

wherein the second direction is opposite from the first direction. 

 

14.  The system as claimed in any one of claims 9 to 13, wherein: 25 

 sizes of the reference image and the first image are same; and  

the first difference image generating device comprises a comparison device to perform 

a pixel-by-pixel comparison between the reference image and the first image to generate the 

first difference image. 

 30 

15. The system as claimed in any one of claims 9 to 14, further comprising: 

 an image processing device to perform image processing, using an image erosion 

method or an image dilation method, on the first difference image. 

 

16. The system as claimed in any one of claims 9 to 15, wherein the multi-angle security 35 

feature on the ID document is a hologram. 
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17.   A computing system comprising:  

at least one processor;  

a non-transitory computer-readable storage medium coupled to the at least one 

processor and storing programming instructions for execution by the at least one processor, 

the programming instructions instruct the at least one processor to:  5 

obtain a reference image, wherein the reference image is an image of an 

identification (ID) document; 

obtain a first image for comparison with the reference image, wherein the first 

image is an image of the ID document tilted at a first angle; 

generate a first difference image, wherein the first difference image is based 10 

on a comparison between the reference image and the first image; 

identify a region of interest based on the first difference image, wherein the 

region of interest corresponds to a multi-angle security feature on the ID document;  

generate a binary image based on the identified region of interest, wherein a 

first area of the binary image corresponding to the region of interest is associated with 15 

a first pixel value, and a second area of the binary image outside a boundary of the 

first area is associated with a second pixel value, and wherein the first pixel value is 

different from the second pixel value; and 

authenticate the ID document based on the generated binary image. 

 20 

 

 




