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Fingerprint Image Enhancement can be seen as a scale-space problem. Dense finger
print images could sufficiently be analyzed by decomposing each division of image
into a set of simpler images at different scales. This purpose can be achieved by the

use of appropriate scale space operators. Once image is decomposed, it can be
addressed by employing an explicit shape adaptation algorithm as proposed by
Almansa and Lindeberg. The whole process has two phases. One has to do with
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selection of scale for given fingerprint image. the other has to do with adaptation of
the local features. However, these two processes need to be optimized jointly. The
report deals with the detail of this whole process along with objective results.
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1. INTRODUCTION

Fingerprints have been utilized for over a century and
are the most generally utilized type of biometric
recognizable proof. Unique mark distinguishing proof
is generally utilized in measurable science to help
criminal examinations, and in biometric frameworks,
for example, regular citizen and business recognizable
proof gadgets [1]. Notwithstanding this broad
utilization of fingerprints, there has been minimal
measurable work done on the uniqueness of unique
mark details. Specifically, the issue of what number of
particulars focuses ought to be utilized for
coordinating a unique mark is uncertain [2].

The Fingerprint of an individual is one of a kind and
stays unaltered over a lifetime [3]. A Fingerprint is
shaped from an impression of the example of edges on
a finger. An edge is characterized as a solitary bended
portion, and a valley is the locale between two
contiguous edges [4]. The details, which are the
neighborhood discontinuities in the edge stream
design, give the highlights that are utilized for
distinguishing proof. Points of interest, for example,
the sort, introduction, and area of details are
considered when performing particulars extraction [5].

It was reported that, Galton [6] characterized an
arrangement of highlights for unique finger impression
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ID, which from that point forward, has been refined to
incorporate extra kinds of finger impression highlights.
However, the greater parts of these highlights are not
ordinarily utilized in unique mark recognizable proof
frameworks. Rather the arrangement of particulars
composes are limited into just two composes, edge
endings and bifurcations, as different sorts of details
can be communicated as far as these two component
composes. Edge endings are the focuses where the
edge bend ends, and bifurcations are the place an edge
parts from a solitary way to two ways at a Y-
intersection.

A standout amongst the most broadly referred to
unique finger impression improvement systems is the
technique utilized by Hong et al. [7], which depends
on the convolution of the picture with Gabor channels
tuned to the neighborhood edge introduction and edge
recurrence. The primary phases of this calculation
incorporate  standardization, edge introduction
estimation, edge recurrence estimation and separating.

Unique mark improvement techniques in light of the
Gabor channel have been broadly used to encourage
different finger impression applications, for example,
finger impression coordinating [8] and unique finger
impression characterization [9]. Gabor channels are
bandpass channels that have both recurrence particular
and introduction specific properties [10], which

4044


mailto:hshahid@effatuniversity.edu.sa
mailto:mohammad_a_khan@yahoo.com

"TIEST

Engineering & Management

implies the channels can be adequately tuned to
particular recurrence and introduction esteems. One
valuable normal for fingerprints is that they are known
to have all around characterized local edge
introduction and edge recurrence. Accordingly, the
improvement calculation exploits this consistency of
spatial structure by applying Gabor channels that are
tuned to coordinate the neighborhood edge
introduction and recurrence.

An alternative way to deal with upgrading the
highlights in a unique finger impression picture is the
strategy utilized by [11] called directional Fourier
separating. The previous approach was a spatial space
system that includes spatial convolution of the picture
with channels, which can be computationally costly.
Then again, working in the recurrence space enables
one to effectively convolve the unique mark picture
with channels of full picture measure.

Fingerprint Images are rarely of perfect quality.. They
might be debased and corrupted with components of
clamor because of numerous elements incorporating
varieties in skin and impression conditions. This
corruption can result in countless particulars being
made and certified details being overlooked. A critical
venture in concentrate the insights of unique mark
details are to dependably remove particulars from
unique finger impression pictures. In this manner, it is
important to utilize picture improvement strategies
preceding details extraction to acquire a more solid
gauge of particulars areas.

Thus in this work, the intention is to reduce the
impulsive  noise in fingerprint images. The
conventional approach is to use an intelligent
smoothing operator that aligns itself with the size and
orientation of the feature present at that location. In
image processing, the approach of averaging with
Gaussian is a smoothing operation. However, one
needs to take care of the fact that this approach would
cause loss of important features within the image. The
two independent stages of intelligent smoothing are:
First stage is to decompose the image using automatic
scale selection in order to get the best scale for each
pixel. Second stage is to adapt to the local features
using second moment matrix.

2. METHODOLOGY

This project is based on two main mechanisms for
enhancing the finger print image: Shape-Adaptation
smoothing process in view of the second minute grid
descriptors and programmed scale determination in
light of standardized subsidiaries. The Shape
adjustment method adjusts the smoothing activity to
the nearby edges structures, which enables intruded on
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edges to be joined without decimating basic
singularities, for example, fanning focuses and
implements congruity of their directional field. The
strategy depends on the estimations of second minute
descriptors and shape adjustment of scale-space
administrators with programmed scale determination
[12]. This method, which has been effectively utilized
with regards to shape-from-surface and shape from
uniqueness inclinations, has a few points of interest
when connected to finger impression picture upgrade,
as seen by [13]. For instance, it is fit for joining
interfered with edges, and implements congruity of
their directional fields. In this work, these previously
mentioned general thoughts are connected and reached
out in the accompanying ways: Two strategies for
evaluating neighborhood edge width are investigated
and tuned to the issue of unique mark improvement. A
ridgeness measure is characterized, which reflects how
well the nearby picture structure concurs with a
subjective edge display. This data is utilized for
managing a scale-determination instrument, and for
spreading the aftereffects of shape adjustment into
uproarious zones. The consolidated methodology
makes it conceivable to determine fine scale structures
in clear territories while decreasing the danger of
upgrading clamor in obscured or divided zones. To a
substantial degree, the plan has the attractive property
of joining intruded on lines without pulverizing
fundamental singularities, for example, fanning
focuses. Consequently, the outcome is a solid and
adaptively nitty gritty gauge of the edge introduction
field and edge width, and in addition a smoothed dim
level adaptation of the info picture. The reality about
the unique mark picture is that it is anisotropy picture
which has slanted survey edges. It has the property of
being directionally needy, instead of isotropy, which
infers indistinguishable properties every which way. It
very well may be characterized as a distinction, when
estimated along various axes.

3. RESULT AND DISCUSSION

The assessment of shape adaptation algorithm has been
performed through minutiae extraction process which
employed minutiae extraction algorithm for fingerprint
image i.e., to detect terminations and bifurcations. On
the other hand, minutiae points obtained through
algorithm were correlated with the set of minutiae
locations that has been marked by an expert thereby
formulating a quantitative analysis of effective ridge
measures. Following steps were followed while
implementing the algorithm for minutiae extraction:
The raw fingerprint image was obtained from the
sensor and processed using enhancement algorithm
since minutiae extraction algorithm strongly relies o
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quality of the fingerprint image. This processing was
also performed in order to make the fingerprint
identification system more robust with respect to
image quality. Figure 1 shows the enhanced image.

Figure 1: Enhanced Image
The image was binarized thereby assigning two values
for the image, fingerprint ridges were highlighted with
black while white for the furrows as shown in Figure 2

e e

Thinning operation was performed in order to
compute the ridges of one pixel width. The process
iteratively thins the image until it reaches unit width,
usually called skeletons. One of the crucial
characteristic of thinning operation is the preservation
of connected ridges and overall topology of the image
as shown in Figure 3.

S

S
Figure 3:Thinned image

Minutiae detection operation is initiated by
detecting the minutiae from binary thinned image
using 3x3 pattern masks where the elimination of false
detected minutiae needs to be considered as shown in
Figure 4. One type of minutiae detected could fall in
the category of termination, which would be detected
if the central pixel is 1 and 3 one-valued neighbor. The
second type falls into the category of bifurcation where
the central is 1 and has 2 one-valued neighbors. It
could be observed that there are minutiae points
overlapping one another. In order to represent these
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points as one, threshold was set to 4 and distance was
computed between any two points. If the computed
distance between termination and bifurcation is less
than the threshold, the minutia gets removed. If the
computed distance between two bifurcations is less
than the threshold, the minutia gets removed. If the
computed distance between two terminations is less
than the threshold, the minutia gets removed as shown
in Figure 4

fr

Figure 4: Detected minutiae

There were minutiae points appearing on the edges of
the image for which we determined the region of
interest and suppressed extreme minutiae points to this
region of interest as shown in Figure 5.

Orientation of the image was determined for each
minutiae point by analyzing the location of termination
and bifurcations as shown in Figure 6.

Figure 6:lmage representing extracted minutiae

Using the techniques described above, the database of
true minutiae was generated which is used to evaluate
the orientation and scale-matched filters to produce
improved input image along with the techniques
described above. The table compares the result
obtained using the above method. The row refers to the
results obtained using algorithm while the column
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refers to the results obtained with manual-set.
Following set of eight bad images was taken into
processed and their classification rate was computed.
The results of the analysis are shown in Table
1.0bserving the result obtained, it was made clear that
there were certain points which were interpreted in
another manner by the algorithm.

Table 1 : Analysis results

Our Correct | False | Missing | Misclassified

Algorithm

set/Manual

check

20 8 7 4

16 4 5 10
22 7 6 6
19 7 8 12
20 5 9 5
15 6 4 9
23 4 11 6
20 5 4 12

Mean 19.4 5.8 6.8 8

Total 155 49 54 64

4. CONCLUSION

In this work, author searched for various methods
to enhance fingerprint image and found the shape
adaptation as a suitable means to start our research
with. Shape adaptation algorithm was implemented
for fingerprint image enhancement and performance
Graphical User Interface was implemented and
interfaced with scanner to provide real time
processing.
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