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ABSTRACT 
 
One application area of artforms is in recognition-
based graphical password models (RGPM) found 
in the user authentication domain of computer 
systems and handheld devices. This paper 
studies the correlating artistic design elements of 
artforms and usable design elements of RGPM in 
computer security. The probability of occurrence 
of each correlating element was used to establish 
some RGPM level of efficacy and deviation from 
standardized artform design principles. Finally, 
each model’s probability efficacy is ranked and 
compared with existing ranking based on usable 
design characteristics of RGPM in computer 
security. Results show that two models, the Color 
Password Model and Shield-2 Model performed 
above average with Shield-2 having a probability 
of 91% efficiency which is 27% improvement over 
previous models with high efficacy.  Furthermore, 
this result from an artistic perspective, support  
past research studies from security and usability 
perspectives. This shows that there is a 
correlation between artforms in the art domain 
and RGPM artforms in computer security.  
 

(Keywords: artform, security, graphical password, 
design elements, authenticate) 

 
 
INTRODUCTION 
 
An artform is defined as an activity or the specific 
shape, or quality of a piece of artistic expression. 
An artform is often influenced by the media used, 
that is its formal qualities (i.e., the constraints and 
limitations of the medium used) which determines 
its form that does not relate to the objectives of 
the artist or the audience feedbacks of the 
audience (Farlex, 2016). Two main design 
principles: Aesthetics and Function embedded in 
an artform, has a direct effect on intended users 
and viewers.  

Aesthetics contains rules that define the beauty 
or attractiveness of an entity to the eye.  It 
comprises qualities relating to the appearance, 
taste, beauty and visual appeal. Its design 
characteristics which include shape, pattern, 
texture, color, proportion, rhythm, form, style, 
finish, point, line, plane, harmony, contrast, 
balance and movement (New Zealand 
Qualifications Authority, 2016).  
 
Function deals with the purpose and use of a 
work of art (SPARKed, 2014). It addresses how 
an artform performs for its intended use or user. 
Functional characteristics include safety, 
strength, efficiency, stability, durability, cost, 
fitness for purpose, reliability, construction, user-
friendliness, and optimization. Over the years 
artforms have played significant role in different 
fields and technologies: in forensic studies, social 
networks, law enforcement, e-books publishing, 
gaming, social media, film and video production 
and in securing systems, where artforms in form 
of images are used as authenticated proofs and 
identities (Poole and Le-Phat, 2011). 
 
To authenticate into computer systems in a 
secured way, users are to comply with two 
fundamental requirements, namely (a) created 
passwords should be easy to remember and (b) 
passwords should be secure (Birget, et al., 2005; 
Wiedenbeck, et al., 2005).  Although ubiquitous, 
textual passwords have lots of drawbacks from a 
usability perspective.  This has resulted in the 
proposal and deployment of several other 
authentication models.  A major authentication 
model presently found in computer systems and 
handheld devices is the graphical password 
model that have been proposed as a possible 
alternative to textual passwords, motivated 
partially by the fact that humans can remember 
pictures better than text.  
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Graphical password models make use of diverse 
composition of artform interfaces that may have a 
positive or negative effect on user’s ability to 
remember their generated passwords. This may 
or may not users meet up with the two 
fundamental authentication model requirements. 
Xiaoyuan (2006) asserted that the main design 
issue for recognition-based models are how to 
make it easier for users to remember and 
recognize the artforms. While that of recall-based 
methods is the reliability and accuracy of user 
input recognition. This study focuses on 
recognition-based graphical password models 
(RGPM) because several studies show that the 
login success rates for recognition-based models 
ranged from 90 to 100% (Real User Corporation, 
2001; Valentine, 1998; Brosto and Sasse, 2000; 
Tari, et al., 2006), while for recall-based models, it 
ranged from 55 to 90% (Wiedenbeck, et al., 2005; 
Birget, et al., 2005). Studies further revealed that 
user acceptance level for recognition-based 
models are higher because of the level of 
satisfaction (Suo, et al., 2005). 
 
It was also asserted that allowing users to choose 
their own artforms may lead to high memorability, 
but at the same time may result in artforms with 
poor security characteristics (Wiedenbeck, et al., 
2005a). However, we posit that the design nature 
of recognition-based graphical models has an 
enormous direct effect on a system security level 
even within the context of ‘secure human 
behaviors’. Presently, there is a dearth of 
research in this area of study. To establish our 
assertion, the design principles of artforms were 
correlated with that of recognition-based graphical 
models and the focus was on related design 
principles. 
 
 
RGPM 
 
Authentication in computer security is defined as 
the process of attempting to verify the digital 
identity of the sender of a communication such as 
a request to log in.  The sender or principal being 
authenticated may be a user operating a 
computer, a computer itself or a computer 
program (Wiki, 2008). According to Alireza and 
Angelos (2008), irrespective of the authentication 
model deployed, it should be usable and secure 
enough to protect the user against existing attacks 
and new threats.  Many choices exist for 
authenticating users into secure computing 
systems one of which is the RGPM which present 
as grids, artforms of everyday natural scenes that 

include artforms, icons, written signature and 
symbols. This characteristic according to Picture 
Superiority Effect Theory (Nelson, et. al., 1976) 
makes graphical concepts more likely to be 
recognized and remembered than words. Results 
from a user study showed that 90% of all 
participants using graphic password models 
succeeded in the authentication using this 
technique, while only 70% succeeded using text-
based passwords and PINS (Perrig and Song, 
1999).   
 
Also, Psychological studies that are well 
researched and documented posit that the 
human brain has the ability to process and recall 
imagery far more than the ability to remember 
text (Dhamija and Perrig 2000; Sobrado and 
Birget, 2002). Other psychological researches on 
artforms have shown that people can remember 
detailed visual information in natural scenes 
(Miller, 1996) and that the content, effect, and 
coherent organization of art pieces influence the 
ability to remember an art shape (Bradley, et al., 
2000; Mandler and Ritchey 1977; Biederman, et 
al., 1973). Although the user still has to 
remember a certain combination, the likelihood of 
forgetting passwords and needing to write them 
down is eliminated (Wiedenbeck, et al., 2005).  
 
 
MATERIALS AND METHODS 
 
To analyze the effect of artforms in computer 
security, two studies are carried out: (1) a 
quantitative approach on literature was employed 
to derive the corpus of design element of 
artforms that relates to usable design RGPMs 
characteristics metrics. (2) Using these design 
elements as a scale, an evaluation of the efficacy 
of the artforms on each RGPM under study is 
performed using probability semantics. We 
denote the fact that a design element is evident 
in a model by one (1) or zero (0), otherwise. (3) 
Finally each model’s probability efficacy is ranked 
and compared with existing ranking based on 
usability and security characteristics (Onibere 
and Egwali, 2011). 
 
 
RESULTS AND DISCUSSION 

 
Table 1 shows the quantitative approach on 
literature, employed to derive the corpus of 
design element of artforms that relates to 
graphical password models usability and design 
characteristics metrics. 
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Table 1: Common Design Element that Relates Artforms and Computer Security Design Characteristics. 
 

Generic Art  Form Graphical Password Artforms  

Design 
Principles 

Definition  Related Elements Definition  Characteristic 
Metrics Element  Element 

 
 
 
 
 
Function  
 
(Collingwoo 
1980; Kennick 
and Kennick, 
1979)  

The likelihood that a product or system 
will continue to do its job.  

Reliability Reliability The likelihood that a 
product or system will 
continue to do its job. 

Usability 
(Scheuermann et 
al., 2002; Behzad 
et al., 2008; De 
Angeli et al., 
2005;  Dhamija 
and Perrig, 2000; 
Wiedenbeck et 
al., 2005; Zhi et 
al., 2005;  ISO, 
2009) 

Describe how well a product works in 
the situation it was designed for and 
how well it meets the needs of its 
intended end-users. 

Fitness for 
Purpose 

Real 
Applicability 
 

Describe how well a 
product works in the 
situation it was designed 
for. 

The degree to which it is easy to use. User-
friendliness 

User friendly The degree to which it is 
easy to use. 

Often used in relation to a situation 
where work is productive, with 
minimum wasted effort or expense. 

Efficiency Efficiency Defined in terms of the 
system  utilization in real 
world;  

A balance between construction and 
its cost. 

Cost Cost-
Effectiveness  
 

There must be a balance 
between the cost of 
implementation and the 
security measures. 

 
Design 

 
(Cornel de Jong 
(2008; Jansen et 
al., 2003,  Jain et 
al., 1999; Clarke, 
1994; Jain et al, 
2004) 
 

Products, systems, and environments 
designed to as safe as is practically 
possible to use.  

Safety Safety  Systems designed to be 
as safe as possible to 
use. 

 
 
 
Aesthetics  
 
(New Zealand 
Qualifications 
Authority, 2016; 
Shiner, 2003; 
Zangwill, 999). 

1. Symmetrical- formal, divided in half 
same  
2. Asymmetrical- informal, divided in 
half not same  
3. Radial- circular, design starts from 
center > out 

Balance 
 

Balance 
 

1. Symmetrical- formal, 
divided in half same  
2. Asymmetrical- 
informal, divided in half 
not same  
3. Radial- circular, 
design  

"Visual movement" - the arrangement 
of parts in a work of art to create a 
slow to fast action of the eye. 

Movement Randomization  Conveyable password 
interface 

A pattern is a repeated design 
element. 

Pattern  Pattern Repeated design 
element. 

Repeated objects in a regular or 
irregular rhythm:  

Rhythm 
 

Rhythm 
 

Repeating elements in a 
sequences or series. 

Emphasizing certain areas to stands 
out and get noticed first. Emphasis 
influences choices of colour, value, 
size shape etc. 

Emphasis 
 
 

Emphasis 
 

Placing greater attention 
to certain areas or 
objects in a piece of 
work. 

 
 
Eleven elements and corresponding 
characteristics metrics were identified. Using the 
resultant corpus of elements as a scale, an 
evaluation of the efficacy of the artforms on each 
of the following recognition-based authentication 
model was performed. 
 
Déjà Vu (Dhamija and Perrig, 2000) model is 
based on recognition of computer-generated art 
shapes (see Figure 1).  They implemented the 
recognition-based model using hash visualization 
with non-describable abstract art piece. The login 
is accomplished in one round where the user 
simultaneously sees 15 artforms displayed on the 
screen, five of which are the user’s password 

artforms and the remaining 20 are decoy 
artforms. To be authenticated the user must click 
on all five password artforms.  
 
The reliability of the model is uncertain, for 
although it met its memorability standard, it did 
not satisfy all the usability issues and has cease 
to be in operation. Studies revealed that the 
process of selecting a set of pictures from the 
picture database was tedious and time 
consuming for users and that it did not fully 
counter the setbacks of textual passwords it 
intended to replace (Dhamija and Perrig, 2000; 
Suo, et al., 2005). 
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However, the model was user-friendly. The 
system was efficient, for instance the password 
creation time took an average of 45 seconds and 
the login success rate was 100%. It was cost 
effective and safe to use. In terms of balance, it 
was asymmetrical, no pattern or regular rhythm 
and no emphasis was placed on certain areas to 
influence users’ choices. 
 

 
 
Passfaces (Real User Corporation, 2001) consists 
of a 3x3 grid with nine faces (see Figure 2).  To 
register, a user creates a password by choosing 
four artforms of human faces from a database of 
faces. To log in subsequently, the user observes a 
3x3 grid with nine faces, consisting of one face 
previously chosen and eight faces acting as baits. 
The user must click on a previously recognized 
chosen face and repeat this process four times 
consecutively, by recognizing and clicking on the 
initial four faces selected to complete the 
authentication process. If all four faces are 
accurately identified, the system logs the user into 
the system. The reliability of the model is 
uncertain, users log in less frequently with the 

model than with textual passwords because the 
login process took too long. Brosto and Sasse 
(2000) conducted a study with 34 users and 
found mixed results. The model did serve it 
intended purpose. The model was user-friendly. 
The system was efficient for users made fewer 
login errors (95% success rate). It was cost 
effective and safe to use. In terms of balance, it 
was asymmetrical and there is no form of visual 
movement. No pattern or regular rhythm and no 
emphasis were placed on certain areas to 
influence users’ choices. 
 

 
 
In Challenge-response Authentication Model 
(Man et al., 2003), to register, a user selects a 
number of artforms as pass-objects; each pass-
object has several variants and each variant is 
assigned a set of unique codes (see Figure 3).  
During authentication, the user is challenged with 
several scenes. The pass-objects, which are 
randomly generated, are displayed on the screen 
with about 400 to 500 decoy objects. The user 
has to type in a string of textual characters with 
the unique codes corresponding to the pass-
object variants present in the scene as well as a 
code indicating the relative location of the pass-
objects in reference to a pair of eyes.  
 
The model was not reliable. The log in process 
can be slow because distinguishing 3 or 4 objects 
from such an image set was cumbersome. 
Studies revealed that the model did serve it 
intended purpose. The model was not user-
friendly, for it still requires users to memorize the 
alphanumeric code for each pass-object variant. 
For example, if there are 4 pictures each with 4 
variants, then each user must memorize 16 
codes. The system was efficient for users. It was 
cost effective and safe to use. In terms of 
balance, it was asymmetrical. There was visual 

 
Figure 3: Challenge-Response Model  

(Man et al., 2003) 
 

 
Figure 2:  Passfaces Model.  

(Real User Corporation, 2001) 
 

 
Figure 1:  Deja Vu (Dhamija and Perrig, 2000) 
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movement, for pass-objects were always 
randomly generated. There were no patterns or 
regular rhythm and no emphasis was placed on 
certain areas to influence users’ choices. 
 

 
 
Weinshall Cognitive Authentication Model 
(Weinshall and Kirkpatrick, 2004) consists of a 
portfolio of artforms (see Figure 4).   To register, a 
user must move through a screen from the top-left 
corner of the panel of artforms. If the user stands 
on a picture from his or her portfolio then they 
move down; otherwise they move right. When the 
bottom edge of the panel is reached, the user 
identifies the corresponding label for that row or 
column. The system then presents a multiple-
choice question and expects the user to verify the 
label for the exact endpoint of the path.  Later, the 
user performs several rounds of the same 
sequence of steps and the system verifies through 
cumulative probability that the users’ answers 
were not based on chance. At the end of the 
rounds, the system authenticates the user if the 
cumulative choices from the round exceed the 
accepted threshold.  
 
The model was very reliable for after three 
months, users in their study were still able to 
recognize over 90% of the artforms in the training.  
The model served it intended purpose. It was not 
user-friendly but was efficient for users. It was 
cost effective and safe to use. In terms of balance, 
it was asymmetrical. There was no form of visual 
movement. No pattern or regular rhythm and no 
emphasis was placed on certain areas to 
influence users’ choices. 
 

 
 
Picture Password for mobile devices (Jansen et 
al., 2003) consisted of predefined theme, such as 
‘seashore’, ‘kitten’ and so on designed. To create 
a password, a user is required to select a 
predefined theme which consists of thumbnail 
photos. The  user  then  selects  a sequence  of  
thumbnail  photos  as  a  password (see Figure 
5).  To gain entry to  the system, the user needs 
to recognize and identify the thumbnail  photos  
in  the  same  order  as  in  the registration  
stage. The model was very reliable, served it 
intended purpose and was user-friendly. The 
system was efficient for users.  It was cost 
effective and safe to use. It was asymmetrical. 
There was no form of visual movement, pattern 
or regular rhythm. No emphasis was placed on 
certain areas to influence users’ choices. 
 

 
  
In Story model (Davis et al., 2004) users select a 
sequence of artforms for their portfolio through 
storytelling. A panel had 9 artforms and a 
password involved selecting a sequence of 4 art 
shapes from this panel. To log in, users are 
presented with one panel of artforms and they 
must identify their portfolio art piece from among 

 
Figure 4: Weinshall’s (Weinshall and 

Kirkpatrick, 2004) 
 

 
Figure 6: Story Model. (Davis et al, 2004). 

 

 
Figure 5: Picture Password (Jansen et al., 

2003) 
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decoys (see Figure 6). Artforms in their user study 
contained everyday objects, places, or people. 
The model was reliable, it served its intended 
purpose and was user-friendly. However, the 
model was not efficient for users as user choices 
displayed exploitable patterns such as differences 
between male and female choices. It was cost 
effective and safe to use. It was asymmetrical. 
There was no form of visual movement No pattern 
or regular rhythm and no emphasis was placed on 
certain areas to influence users’ choices. 
 

 
 
 
In Shield-2 Model (Egwali and Onibere, 2015) to 
register, a user must enter his/her full name, e-
mail address and type into the available text 
boxes, artform codes from the artform set 
diagonally (see Figure 7).  A user’s password 
must not be less than six (6) and greater than ten 
(10). Subsequently to login, the same procedure 
as in the registration phase is followed. Results 
from a laboratory study of 31 and a field study 
revealed that the model was very reliable and 
served it intended purpose. It was user-friendly 
and efficient for users. It was cost effective and 
safe to use. In terms of balance, it was 
asymmetrical. There was a form of visual 
movement as artforms were randomly generated, 
each time the interface is uploaded. There were 
repeated design elements, regular rhythm and 
emphasis was placed on certain areas using color 
to influence users’ choices. 
 

 
 
Kimwele et al., (2010) proposed a model which 
emphasizes on the use of colored graphical 
passwords as an alternative to textual passwords 
in order to aid users memory (see figure 8). The 
model was very reliable, served it intended 
purpose and was user-friendly. The system was 
efficient for users.  It was cost effective and safe 
to use. It was asymmetrical. There was no form 
of visual movement. No pattern or regular rhythm 
and emphasis was placed on certain areas to 
influence users’ choices. 
 

 
 
In Face model (Davis et al., 2004), the password 
is a collection of faces, each selected from a 
distinct set of n > 1 faces. To choose a password, 
four successive 3 × 3 grids containing randomly 
chosen images is displayed before the user who 
is expected to select one image from the grid as 
an element of his or her password.  
 

 
Figure 8: Color Password (Kimwele et al., 

2010) 

 
Figure 9: Face Model. (Davis et al, 2004). 

 

 
Figure 7: Shield-2 Model (Egwali and 

Onibere, 2015) 
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During the authentication phase, the same sets of 
images are shown to the user, but with randomly 
permuted images. Displayed images are unique 
and do not appear more than once for a given 
user. The model was not very reliable, did not 
serve it intended purpose, and was not user-
friendly. The system was not efficient for users. 
However, it was cost effective and safe to use. It 
was asymmetrical. There was no form of visual 
movement. No pattern or regular rhythm and no 
emphasis were placed on certain areas to 
influence users’ choices. 

 
The fact that a design elements / characteristic 
metric is evident in a model is denoted by one (1) 
and zero (0) otherwise as shown in Table 2. Using 
probability semantics, the level of efficiency of the 
individual authentication models under 
consideration is next determine.  
 
Let Dc=Total derives corpus of design elements / 
characteristics metrics,  
 
Dv= Déjà Vu Model,  
 
Pf = Passface Model,  
 
CR= Challenge-Response Model,  
 
MA = Multiple Authentication Models,  
 
Pp= Picture Password Model,  
 
Sm =Story Model,  
 
S-2 = Shield-2 Model,  
 
Cp = Color Password Model  
 
and Fc = Face Model,. 
  
Since Dc = 11 
 
Probability of Dv is defined as: P(Dv) =  

(1) 

with efficacy result of 37.0%    
 
Similarly,  

 
Probability of Pf is defined as: P(Pf) =  

 (2) 

with efficacy result of 4.0%    
 

Probability of SR is defined as: P(CR) =  

(3) 

with efficacy result of 4.0%    
 
Probability of MA is defined as: P(MA) =  

  (5) 

with efficacy result of 4.0%    
 
Probability of Pp is defined as: P(Pp) =  

    (6) 

with efficacy result of 55.0%    
 
Probability of Sm is defined as: P(Sm) =  

    (7) 

with efficacy result of 4.0%    
 
Probability of S-2is defined as: P(S-2) =  

(8) 

with efficacy result of 91.0%. 
 
Probability of Cp is defined as: P(Cp) =  

  (9) 

with efficacy result of 64.0%    
 
Probability of Fc is defined as: P(Fc) =  

 (10) 

with efficacy result of 4.0%    
 
The fact that a design elements / characteristic 
metric is evident in a model is denoted by one (1) 
and zero (0) otherwise as shown in Table 2. 
 
It is evident that most recognition-based 
graphical passwords models fail to meet up with 
design standards from artistic, usability and 
memorability perspective. Due to the fact that 
most of these models depend on a subset of the 
entire design elements and characteristics, the 
overall performance of the system is affected. By 
isolating these design elements / characteristic 
metrics from an artistic point of view, the Color 
Password Model and Shield-2 Model performed 
above average with Shield-2 having a probability 
of 91% efficiency which is 27% improvement over 
past models with high efficacy.   
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Table 2: Design Elements Evaluation of Recognition-based Graphical Passwords Artforms. 

 
S/N Recognition-based Models Re Fp Uf Eff C S B M P R E Total  

1.  Shield-2 Model  1 1 1 1 1 1 0 1 1 1 1 10 

2.  Color Password Model  1 1 1 1 1 1 0 0 0 0 1 7 

3.  Picture Password Model  1 1 1 1 1 1 0 0 0 0 0 6 

4.  Story Model  1 1 1 0 1 1 0 0 0 0 0 5 

5.  Multiple authentication Models  1 1 0 1 1 1 0 0 0 0 0 5 

6.  Face Model  1 1 1 0 1 1 0 0 0 0 0 5 

7.  Challenge-response Authentication Model   0 1 0 1 1 1 0 1 0 0 0 5 

8.  Passfaces Model  0 1 1 1 1 1 0 0 0 0 0 5 

9.  Déjà Vu Model  0 0 1 1 1 1 0 0 0 0 0 4 

Where Re = Reliability, Fp = Fitness for Purpose, Uf = User-friendly, Eff = Efficient, C= Cost, S = Safety, B = Balance, M = Movement, P = 
Pattern, R = Rhythm and E = Emphasis 

 
 
Table 3: Previous Evaluation of Recognition-based Graphical Passwords (Onibere and Egwali, 2011). 
 
S/N Recognition-Based Models NI EM MU TS  EU EC EL CR CI RA ReA  Total 

M K 

1 Shield-2 (Egwali and Onibere, 2015) 1 1 1 1 1  1 1 1 1 1 1 11 

2 Multiple authentication models.Weinshall & 
Kirkpatrick (2006) 

1 0 1 1  1 1 1 1 1 1 0 9 

3 Challenge-response Authentication  (Man et al. 
2003), 

0 1 0 1  1 1 1 1 1 0 1 8 

4 Story.  Davis et al (10) 1 1 1 0 1  1 1 0 1 0 1 8 

5 Face. Davis et al (10) 1 1 1 0 1  1 1 0 1 0 1 8 

6 Passface (Real User Corporation, 2001; Dunphy, et. 
al., 2008;  Tari, et. al., 2006) 

1 1 0 1 1  1 1 0 0 1 0 7 

7 Graphic Password.  Sobrado and Birget (2002) 0 1 0 0 1  1 1 1 1 1 0 7 

8 Déjà Vu. by Dhamija et al (2000) 0 0 0 1 1  1 1 0 0 1 0 5 

Where NI = Nice Interface, EM = Easy to Memorize, MU = Meaningful (Understandable), TS = Training simple, M = Mouse, K = keyboard, 
EC = Easy to Create, EU = Easy to use, EL = Easy to Learn (Simple Steps), CR = Challenge Response, CI = Conveyable Image, RA = 

Reliability and Accuracy, and ReA = Real Applicability 

 
 

Table 4: Ranking of Present and Past Studies^. 
Recognition-Based Models Ranking-1+ Ranking-2^ 

Shield-2 Model  10 5 

Color Password Model  7 - 

Picture Password Model  6 - 

Story Model  5 3 

Multiple authentication Models  5 4 

Face Model  5 3 

Challenge-response Authentication Model   5 3 

Passfaces Model  5 2 

Déjà Vu Model  4 1 

Present study + and Past Study^ 

 
 
 
Results from this study, although from an artistic 
perspective, support part of a past research 
studies conducted on Shield-2 model (see Tabled 
3 and 4) presently deployed online at: 
http://secure-shield.com from security and 

usability perspectives (Onibere and Egwali, 2011; 
2010; Egwali and Onibere, 2015). This shows 
that there is a correlation between artforms in the 
art domain and artforms in computer security.  
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CONCLUSIONS  
 
This study is limited to the analysis of artforms in 
RGPM that are gaining their way into many 
computing systems and handheld devices. 
Although users are often blamed for security 
breaches, in this work we focused on the design 
principles of artforms and analyze its relationship 
with the design nature of the user interface of 
RGPM.  We further focused on usability and 
design issues. From this empirical work, by 
means of probabilistic semantics we identified 
design elements from an artistic perspective that 
are applicable to address the usability and design 
issues affecting recognition-based models. We 
further applied these design elements on some 
existing models to establish their feasibility in 
improving future models, at the end it was found 
that using the principles of art was effective and 
reliable in graphical password efficiency.   
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