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« Original image is the gray scale image read from a file (256 levels).
 Using adaptive thresholding, the gray scale image is converted to a binarised image (2 levels).
 Using thinning and pruning processes, the binarised image is converted to a skeletonised image.

« Algorithm detects the bifurcations and breaks (shown in red)





O  b   j  e  c  t  i  v  e  s


To create an integrated system which can -

· Read & verify fingerprints without the help of any external



hardware or software.

· Store fingerprint profile of users & provide profile managing 


facilities. 

· Report verification results to a PC using parallel port link. 


Also activate an external output for any fingerprint verified.

· Recognize fingerprints even if they are rotated or offset from


those stored in profile.

· Complete verification in under a second.

· Provide service in absence of power.

· Minimize cost & space requirements while achieving above 


objectives.
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T  h  e  o  r  y

Among all the biometric techniques, fingerprint-based identification is the oldest method, which has been successfully used in numerous applications. Everyone is known to have unique, immutable fingerprints.[image: image4.png]


 Minutiae are the discontinuities that interrupt the otherwise smooth flow of ridges & are the basis for most fingerprint authentication. 

Many types of minutiae exist –

Breaks : the points at which a ridge stops

Bifurcations : the points at which one ridge divides into two 

Dots : very small ridges

Island : ridge slightly longer than dots, lying in middle of two temporarily divergent ridges

Ponds or Lakes : empty spaces between two temporarily divergent ridges 

Spur :  a notch protruding from a ridge

Bridges : small ridges joining two longer adjacent ridges

Crossovers : two ridges which cross each other 

T  h  e  o  r  y

Once an image is captured, several steps are required to convert its distinctive features into a compact template (called profile). This process, known as feature extraction, involves following steps -
Binarisation : In a grayscale image, areas lighter than a particular threshold are discarded,


and those darker are made black . 
Skeletonisation : The ridges are then thinned from 5-8 pixels in width down to one pixel, for 


precise location of endings and bifurcations. 
Minutiae Localization : Involves detection of the points at which ridges end, and the points 

where  bifurcations begin.
Point Mapping : Once a point has been detected, its location is indicated by the distance from 


the core, with the core serving as the origin.
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B  l  o  c  k      D  i  a  g  r  a  m
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P  r  e  s  e  n  t     S  t  a  t  u  s

· Basic Image Processing theory studied

· Commercial software has been studied for functionality 

· Preliminary program for feature extraction completed

· Image sensor finalized

· Preliminary hardware architecture designed

F  u  t  u  r  e      T  a  s  k  s

·  Identify & implement a faster, accurate and memory efficient algorithm

· Finalize the microcontroller to be used depending on the algorithm

· Design and implement the final hardware

· Program the hardware and verify functionality

· Field test the system and fine tune the algorithm parameters

· Generate documentation. 
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