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Abstract— In this paper certain parameters of an image (mostly 
signature image) are taken into consideration and then various 
methods are applied on the image to get various results. 
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I.  INTRODUCTION           

Multiple methods are applied on the image to get various 
outputs from the image. The treatments of images have been 
done on the following basis. 

1. Size 

2. Connectivity 

3. Intensity Difference 

4. Margins 

6. Placing single or two dots after signature 

7. Signature Placing 

II. SIZE 

 The signature is divided into a grid of 6×10 which contains 
60 segments. If a considerable amount of pixels as compared to 
the total signature pixels (which are calculated) present in all 
the segments then the signature are said to be large. Similarly if 
significant signature pixels are present in lesser number of 
segments then we consider the handwriting to be of medium 
size. If the signatures are present in very less segments then it 
is considered to be small. The analysis of signatures is quite 
simple and intuitive. The size happens to be a very important 
characteristic as far as signature analysis is concerned. It is 
known that the characteristics that are found from the size 
parameter are quite reliable. It is also true that finding size is 
relatively easy and hence is more accurate. As accuracy related 
with this parameter is more, it is a very important parameter. 
People with large sized signatures are Socially Extrovert, 
expansive with their movements and unwilling to concentrate 
or confine their energies to small details. People with medium 
sized signatures are normally social, have got average ability to 
concentrate and are general people who don’t do any 
exceptional things. 

 
Figure 1 Image showing signatures of large size 

 

 
Figure 2 Image showing signatures of medium size 

 

 
Figure 3 Image showing signatures of small size 

III.  CONNECTIVITY 

Connectivity is a parameter which we measure if the 
signatures done by a person are connected to each other or not. 
The level of connectivity determines the characteristics of a 
person. The leftmost signature point is analyzed and its 
neighboring pixels are traversed and made white. This is done 
by the use of breadth first search. The connected components 
are made white. Once a discontinuity comes the counter is 
incremented by 1 and the next starting point is found by again 
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finding the leftmost signature point. People whose signatures 
are not connected are people with bad handwriting in childhood 
who instead of cursive found printing better option. People 
with connected handwriting are highly sequential in thought 
and action; they usually rely on practical methods rather than 
hunches.  

Below is brief concept of Breadth First Search which has been 
applied here to get connected components or neighbor pixels. 

Breadth-first search 

Breadth- first search is one of the simplest algorithms for 
searching a graph and the archetype 

for many important graph algorithms. 

Given a graph G = (V, E) and a distinguished source vertex 
s, breadth-first search systematically explores the edges of G to 
"discover" every vertex that is reachable from s. It computes 
the distance (smallest number of edges) from s to each 
reachable vertex. It also produces a "breadth-first tree" with 
root s that contains all reachable vertices. For any vertex v 
reachable from s, the path in the breadth-first tree from s to v 
corresponds to a "shortest path" from s to v in G, that is, a path 
containing the smallest number of edges. The algorithm works 
on both directed and undirected graphs. 

Breadth-first search is so named because it expands the 
frontier between discovered and undiscovered vertices 
uniformly across the breadth of the frontier. That is, the 
algorithm discovers all vertices at distance k from s before 
discovering any vertices at distance k + 1. To keep track of 
progress, breadth-first search colors each vertex white, gray, or 
black. All vertices start out white and may later become gray 
and then black. A vertex is discovered the first time it is 
encountered during the search, at which time it becomes 
nonwhite. Gray and black vertices, therefore, have been 
discovered, but breadth-first search distinguishes between them 
to ensure that the search proceeds in a breadth-first manner. If 
(u, v) _ E and vertex u is black, then vertex v is either gray or 
black; that is, all vertices adjacent to black vertices have been 
discovered. Gray vertices may have some adjacent white 
vertices; they represent the frontier between discovered and 
undiscovered vertices. 

BFS(G, s) 

1 for each vertex u _ V [G] - { s} 

2 do color[u] ← WHITE 

3 d[u] ← ∞ 

4 π[u] ← NIL 

5 color[s] ← GRAY 

6 d[s] ← 0 

7 π[s] ← NIL 

8 Q ← Ø 

9 ENQUEUE(Q, s) 

10 while Q ≠ Ø 

11  do u ← DEQUEUE(Q) 

12   for each v _ Adj[u] 

13    do if color[v] = WHITE 

14    then color[v] ← GRAY 

15 d[v] ← d[u] + 1 

16 π[v] ← u 

17 ENQUEUE(Q, v) 

18 color[u] ← BLACK 

The operation of BFS on an undirected graph. Tree edges 
are shown shaded as they are produced by BFS. Within each 
vertex u is shown d[u]. The queue Q is shown at the beginning 
of each iteration of the while loop of lines 10-18. Vertex 
distances are shown next to vertices in the queue. 

The procedure BFS works as follows. Lines 1-4 paint every 
vertex white, set d[u] to be infinity for each vertex u, and set 
the parent of every vertex to be NIL. Line 5 paints the source 
vertex s gray, since it is considered to be discovered when the 
procedure begins. Line 6 initializes d[s] to 0, and line 7 sets the 
predecessor of the source to be NIL. Lines 8-9 initialize Q to 
the queue containing just the vertex s. The while loop of lines 
10-18 iterates as long as there remain gray vertices, which are 
discovered vertices that have not yet had their adjacency lists 
fully examined. This while loop maintains the following 
invariant: 

At the test in line 10, the queue Q consists of the set of gray 
vertices. 

Although we won't use this loop invariant to prove 
correctness, it is easy to see that it holds prior to the first 
iteration and that each iteration of the loop maintains the 
invariant. Prior to the first iteration, the only gray vertex, and 
the only vertex in Q, is the source vertex s. Line 11 determines 
the gray vertex u at the head of the queue Q and removes it 
from Q. The for loop of lines 12-17 considers each vertex v in 
the adjacency list of u. If v is white, then it has not yet been 
discovered, and the algorithm discovers it by executing lines 
14-17. It is first grayed, and its distance d[v] is set to d[u] +1. 
Then, u is recorded as its parent. Finally, it is placed at the tail 
of the queue Q. When all the vertices on u's adjacency list have 
been examined, u is blackened in lines 11-18. The loop 
invariant is maintained because whenever a vertex is painted 
gray (in line 14) it is also enqueued (in line 17), and whenever 
a vertex is dequeued (in line 11) it is also painted black (in line 
18). The results of breadth-first search may depend upon the 
order in which the neighbors of a given vertex are visited in 
line 12: the breadth-first tree may vary, but the distances d 
computed by the algorithm will not. 

Our Implementation algorithm to check the connectivity: 

1) The leftmost signature pixel is found. This is done by 
finding the pixels’ intensity horizontally. The pixel 
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values are found along horizontal line to get the 
leftmost signature pixel. 

2) Breadth First Search is applied at the leftmost 
signature pixel. The points neighboring to the leftmost 
point which are close to black are traversed and their 
coordinates are stored in the array. The color of the 
traversed point is changed to whitish so that it is not 
traversed again. If we have a threshold t of intensity 
value below which we consider the pixel to be 
blackish we assign the traversed parts an intensity 
value of t+1 so that they are not traversed again. After 
one connected component is traversed a counter 
(initially initialized to zero) is incremented. 

3) Again the same process is repeated, leftmost point is 
found and BFS is applied.  

4) The value of the counter gives the number of 
connected components. 

If the value of connected components found out is more than 1 
the signatures are considered to be not connected. 

 

 
Figure 4 Shows connected signatures 

 

 
Figure 5 Shows printed signatures. 

IV.  INTENSITY DIFFERENCE 

Intensity difference is another very important parameter 
which determines the characteristics of a person. For the 
calculation purposes the intensity at each signature point (dark 
intensity point) is calculated. The maximum and the minimum 
intensity found in the signature points are stored. Difference 
between these two quantities is found. If a considerable 
difference appears it means that the person in inconsistent and 
does not stick to harsher decisions. Less difference means that 
the person is confident, not jerky and sticks to harsher 
decisions. 

 
Figure 6 Shows signatures with varying intensity 

V. MARGINS 

The use of margins is also a very important characteristic. In 
this section we check if the start of the signatures are placed 
near to the margins (in the left side), in the middle or on the 
right side. To accomplish this coordinates of the left most 
signature point is found. Based on this we will determine if the 
margin has been used properly, crushed right or no margin is 
used. This will be responsible for determining the 
characteristics of the person. People who write from the left 
margin are compulsively busy, leave no stone unturned. They 
can have miserly nature as well. They don’t leave any room for 
opinion or rights of others. They also feel that they must fill 
every moment of their life with activity. People who write in 
the middle are normal people with good thoughts. People who 
write on the right side are dangerously impulsive, don’t learn 
from their mistakes, they are also prone to have accidents due 
to their irregular behavior. These people are also not very good 
planners and just concentrate on the present. 

.  

Figure 7 Shows signatures in which margins have been used 

properly 

 
Figure 8 Shows signatures in which margins have not 

been used 
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Figure 9 Shows signatures in which crushed right margins 

have been used 

 

VI. PLACING SINGLE OR TWO DOTS AFTER SIGNATURE  

Many times people place some dots after their signatures. 
This is a distinguishing parameter and is detected by finding 
the neighbors of each signature pixel. If some signature pixels 
appear that have neighbors below our threshold value of 
neighbors then that pixel is considered to be a point. If a 
limited amount of points are detected we assume that the 
signature contains dots. People who place dots in their 
signatures generally wrap up themselves and then finally come 
to a decision. 

 
Figure 10 Shows signatures which possess dots at the end 

 

VII.  SIGNATURE PLACING  

In this parameter the position of signatures is taken into 
account. In the margins parameter we were taking the start of 
the signatures as a differentiating factor but in signature placing 
the placing of the whole signature is considered. For this we 
take the value of the y coordinates of the leftmost signature 
pixel and the rightmost signature pixel. The distance of the 
rightmost point from the rightmost end of the paper is say a. In 
the same way the distance between the leftmost signature point 
and the left margin of the paper is taken to be b. The threshold 
taken for this purpose is a-b. Based on the value of this 
threshold the placing of the signatures is determined. If the 
signature is considered to be in the left portion then the person 
remains in self doubt, he has got insecurity about his public 
image, feels apprehensive about the future and clings to the 
past and familiar. If the signatures are placed on the middle part 
then the person wants to be in the centre of everything that is 
going around him, he wants to be left out of nothing, wants to 
be a centre of attention and if someone is talking in a corner he 
wants to know what the talk is all about. If the person writes on 
the right side then the person is very normal, adheres to the 

manners taught to him and is forward thinking with regards to 
public self image. 

 
Figure 11 Shows signatures which are placed to the left 

 
 

 
Figure 12 Shows signatures which are placed on the middle 

part 

 

 
Figure 13 Shows signatures which are placed to the right 
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