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Abstract

Fingerprints are the most used biometrics in applications where a high level of
security is required. This project will implement the identification procedure: it
matches one fingerprint among N fingerprints. The two key words are perfor-
mance and accuracy. Performance will be obtained by using C language, classifi-
cation and optimised functions. The goal is to grant or refuse access to the user in
a reasonable time (about 1 second on a large database). The accuracy will be im-
proved using state of the art algorithms, and by modifying the program according
to the results of the tests on the whole database.

1 Introduction

The main objective of this research project is to create a performing and accurate program for finger-
print identification. I choose the subject of fingerprints because it involves different fields: pattern
recognition, statistical tests, minutiae detection, performing algorithm programming. This project
will allow me to discover computer vision field through a classic computer vision application. Fin-
gerprint recognition stand for me as a stereotype in patternrecognition and detection. Techniques
used in this field can be reused in other applications. Added to that, high security issues led to a lot
of research on fingerprint recognition, meaning that the techniques used are advanced. Beyond the
scope of this project, a complete identification application involves much more fields: we need to
design a sensor, crypt the data, and write a driver for the authentication application.

2 Qualifications

I take the courses CSE 166 and CSE 167. I worked during a 3 months internship on JPEG 2000,
modifying it for hardware implementation on a satellite.

3 Milestones

Christmas holidays, Week 1-2Read bibliography, collect state of the art algorithms, learn new
matching and detection algorithms, watch presentation on Fingerprint Matching at MI-
TACS Annual General Meeting by Dr. A. K. Jain [2].

Week 3 Create the program architecture by creating the interface of the different functions. Include
the library to load images. Create the database (may evolve to add different features).
Prepare automatic tests for the next two parts.

Week 4-6 Perform minutiae detection and characterisation. Storageof the features in the database
using Gabor filters (for the first try). Run tests on syntheticfingerprints of different quality



(plus some natural fingerprints). Adapt slightly the algorithm to manage bad quality images
(dry fingers, low contrast image). Classify the fingerprintsaccording to their type (Arch,
Left Loop...) to eliminate unlikely matches and increase speed. May add other classifica-
tion used in state of the art algorithms (counting the numberof rigdes between two points
may be useful).

Week 7-9 Write the matching algorithm, using RANSAC for the first try. Experimentally determine
the limit between acceptance and rejection. Examine limit cases in order to optimise the
accuracy.

Week 10 Run tests on the entire natural database. Try some optimisations in the detection and/or in
the matching part (if I have time).

Week 11 Write the report. Get the conclusion on the performance of thealgorithm (bottleneck,
timings, error rates, limit cases).

4 Questions

• How can we reduce computation time of the identification (classify prints, improve match-
ing algorithm)?

• What is the requirements of the program (image quality, size,depth)? What are the limits
(e.g. rotation of the finger, scan surface, bad quality prints...)?

• How can we measure the performance of an identification algorithm? How can we say this
algorithm is better than another one? What is the error rate ofthe algorithm?

5 Existing software and data sets

5.1 Software

I will build in C a program that allows doing identification process. I will use bmp or tiff libraries to
load uncompressed fingerprints images. I will use wsq library to load compressed images.

5.2 Data sets

• I am planning to use SFinGe program [3] (Synthetic Fingerprint Generator), which allows
generating realistic synthetic fingerprints. Those printswill be used to test and improve the
detection of minutiae points, since a lot of parameters can be set (type, quality, dryness...).

• There is also a competition called FVC (Fingerprint Verification Competition), where dif-
ferent algorithms accuracy and performance are compared using the same natural data sets.
On the web page of FVC [3], the data sets of the 3 pasts contestsare available (3 years× 4
data sets× 21 persons× 8 prints≈ 2000 natural fingerprints). I will keep half of this data
set (evenly distributed among all the database) to test the program at the end of the project.

• The other half will be used to improve matching algorithm andminutiae detection. Others
free data sets are available on the NIST web page [4], about 100 fingerprints compressed
with WSQ algorithm. They will be used to see if the program works on those FBI images,
but may not affect it since the database is not big enough.
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