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Abstract: - Handwritten signature image is normally used as a mark of endorsement of written document.
Signatures of the same person vary and they can be forged by imposters. Effective feature extraction algorithm
is needed in off-line signature verification. Robust features capable of increases interpersona variation and
decreases intra persona variation are required. This work presents robust signature feature that can be used to
build effective off-line signature verification system. Signature processing is performed and the preprocessed
signature image is verticaly divided into sixteen smaller image blocks through the center of gravity. Three
features are extracted from these smaller image blocks. Feature vector is formed and are passed to Support
Vector Machine (SVM) for training and classification. The proposed signature feature vector increases the
accuracy of tested off-line signature verification system.
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1 Introduction
Handwritten  signature  verification  involves

authentication of person using signature images
written on a paper. Handwritten signature is used
al over the world as mean of legal approval of
paper document. Many day to day transactions
involve the use of signature for authentication.
Signature is a behavior biometric tract. The
variation that exists in same person signatures
makes it difficult to verify signature signed by
authentic users. Verification of handwritten
signature can be done manually or by computer.
Computerized signature verification is different
from the manually method. Manual verification of
signature is prone to more error and takes longer
time than computerized ones. There are two types of
computerized signature verification namely off-line
and on-line. Off-line signature verification is more
difficult to achieve compare to on-line signature
verification. In on-line signature verification,
availability of dynamic features is added advantage
[11[2].

Many researchers had proposed different off-line
signature verification systems based on different
type of feature extraction methods. In some cases
features are extracted from the whole signature
image using wavelet transform [3]. On other hand it
involves extraction of shape and geometric features
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from whole signature image [4][5][6][7][8].
Whereas some researchers splitted signature image
into smaller sub-images before feature extraction
was carried out. In many cases signature are splitted
into smaller image of equal size with no foreground
pixels [9] [10][11][12][13]. Also it is reported that
five geometric features are extracted from signature
image which include center of gravity of whole
signature and the dope of the line join center of
gravity of two sub-signature images of equal
size[14][15]. In the past, many features had been
extracted from either whole signature image or
block signature image. Those features include
energy density, angle, pixel mass, normalized area,
number of local maxima and directional feature
[16][17][18][19]. In this work, three new signature
features are extracted from vertical signature image
blocks and they are fused together to obtain a robust
feature vector. Also unlike the previous works, the
proposed feature extraction method put into
consideration the image pixel postion. Each
signature image block is divided into smaller ones
through the image center of gravity in consecutive
order. Sixteen vertical signature image blocks of
different structural sizes are produced .The feature
vector generated from these vertical signature image
blocks is able to eiminate variation exhibit within
person signatures during classification using
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Support Vector Machine. The rest of the paper is
organized as follows: Section 2 describes input
signature image and preprocessing.  Section 3
presents the feature extraction steps, and section 4
describes verification result based on Support
Vector Machine. Findly, conclusion is presented in
section 5.

2 Input Image Signature
Preprocessing

Signature images were collected from 50 people,
each person contributed six signature image
samples. Users signed their signatures on white
paper. Signature image is acquired at 300 dpi.
Signature image preprocessing is done via filtering
and binarization. The input gray level signature
image is passed to gaussian filter . Noise free image
is obtained from the output as shown in Fig.l.
Thereafter thesholding operation is performed on
the filtered gray level signature image to obtain
binary image as shown in Fig.2. the binary signature
image is thinned to one pixel wide image as shown
in Fig.3. Findly the bounded binary signature
image is obtained as shown in Fig.4.

Fig.1. Filtered gray level signature image.
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Fig.2. Binary signature image.

Fig.3. Thinned signature image.

Fig. 4. Bounded signature image.

3 Vertical Feature Extraction Block
Algorithm.

Signature feature extraction technique describes in
this section produce feature vector that is able to
represent  signature  of  different  people
notwithstanding the level of variation within the
signatures of the same person. The feature
extraction steps are stated as follows:

Step 1: Determine the centre of gravity of the
whole bounded signature images using (1).
Perform vertical splitting on the whole bounded
signature image through point X and y to obtain
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two signature images block1 and block2 as shownin
Fig.5

Step 2: Determine the centre of gravity of each of
the signature images block 1 and block 2 using (1).
Perform vertical splitting on signature image block1
and block2 through their X and Yy points

respectively. Four smaller signature images:
blockla, blocklb, block2a and block2b are formed
asshowninFig. 6.

Step 3: Determine the centre of gravity of each of
signature images block 1a, block 1b, block 2a and
block 2b using (1). Perform vertical splitting on
signature images: block 1a, block 1b, block 2a and
block 2b through theér X and Yy points

respectively. Eight smaller signature images: block
lal, blockla2, blocklbl, block1b2, block2al,
block2a2, block2bl and block2b2 are formed as
shown in Fig. 7.

Step4d: Determine the centre of gravity of each of
the signature images: blocklal, block1a2, block1bl,
blocklb2, block2al, block2a2, block2bl and
block2b2 using (1). Perform vertical splitting on
signature images. blocklal, blockla2, blocklbl,
blocklb2, block2al, block2a2, block2bl and
block2b2 through their X and Yy points
respectively. Sixteen smaller signature images: B1,
B2,83,B4,B5,86,87,88,89,810,B11,B12,B13,B14,
B15and B16 areformed as shownin Fig. 8.

Step5:  Extract three features from each of the
sixteen vertica blocks. Calculate the deviation of
the centroid of connected pixels. Calculate the city-
block distance. Calculate signature image block
size.

Step6: Concatenate the three set features from each
of the sixteen blocks to abtain feature vector of 48
elements.
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Block 1a Block 2a

Block 1b

Fig.6. Four vertica signature image blocks.

Block 1a2
Block 2b2

Block 1b2 Block 2a1 Block 2b1
Block 1a1 Block 1b1

! Block 2a2

Fig.7. Eight vertical signature image blocks.
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Fig.8. Sixteen vertical signature image blocks

4 Signature Verification Results

Using Support Vector Machine.

Support Vector Machine (SVM) has the capacity to
train and test features derived from signature
images. It classify images into two major classes.
These two classes are separated by large margin
called optima hyper plane. The support feature
vectors are the subset of the training feature vectors
that lie on the margin [20]. SVM trains signature
image based on the feature vectors that comes from
all registered users. The verification of test signature
image is obtained by classifying each of user test
signature image as belong to any of the two classes.

The result obtained from this work is better compare
to the one obtained in [9] and [15]. Fig. 9 and Fig.
10 show the examples of stem feature plot of
verified signature images that matched with users
signatures. The implementation of the work is
carried out using MATLAB 2012a platform [21]
[22].
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Fig. 9: Stem plot of test feature for userl.
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Fig. 10: Stem plot of test feature for user2.

5 Conclusion

In this work, robust features are extracted from
vertical signature image blocks for off-line signature
verification. Splitting of signature image into
smaller ones using center of gravity on consecutive
order is able capture the variation that exist within
signature images of the same person. It aso gave
way to obtain predominate features that describe
signature completely. Test signature images
matched corresponding genuine users signature
images correctly. Further work is to test the strength
of the feature vector in widen inter- persona
variation for skilled forged signatures.
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