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With accelerating pace of life, people’ s daily lives
are full of stress and tension. Most people relieve
stress by viewing colors in life to adjust emotions
as perception of colors has psychological and
emotional impact, while emotional changes are likely
to affect people’ s behaviors in life or work. Due
to the convenience of Internet, people are accustomed
to reading various articles on the Web. Therefore,
emotional change arising from webpage color change
has become one of the issues worth exploring.
Although demanders can access webpage documents that
are consistent with their emotions from the webpage
providers, so far, there is no webpage color-based
emotional classification mechanism. The webpage



providers can only recommend webpage containing
emotions upon subjective choices to demanders for
browsing. Hence, due to the subjective consciousness
of the webpage provider, the demanders may have
different perceptions of the webpage. Therefore,
this paper develops a °~ Color-based Webpage Image
Style Judgment Model’ for webpage to determine the
inherent emotions and help webpage providers derive
the emotional category of the webpage in advance.
The proposed Color-based Webpage Image Style
Judgment Model i1s composed of the Webpage Key Block
Determination (WKBD) module and Webpage Emotional
Category Determination (WECD) module. First, in the
WKBD module, this paper considers the webpage
browsing habits of users (e.g., the webpage browsing
path), and combined eye movement tracking technology
as well as the webpage block segmentation technology
to analyze the block position in the webpage and
explore the critical blocks of the webpage. Next, in
the WECD module, this paper captures color codes
contained in the webpage tags to explore the webpage
color distribution, by which the major colors of the
webpage are determined to obtain the emotional
category of the target webpage. In addition to the
proposed model and methodology, this paper also
develops a Web-based system for case verification to
confirm the feasibility of the methodology and the
technology. Overall, this paper proposes a
methodology of the = Color-based Webpage Image Style
Judgment Model’ , to enable emotional webpage
providers to more objectively judge the emotions of
the webpage documents, and the webpage demanders to
directly find webpage that match their emotional
state.

Webpage Classification, Knowledge Management, Color
Psychology, Eye Movement Tracking
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Abstract

With accelerating pace of life, people’s daily lives are full of stress and tension. Most people relieve
stress by viewing colors in life to adjust emotions as perception of colors has psychological and
emotional impact, while emotional changes are likely to affect people’s behaviors in life or work. Due
to the convenience of Internet, people are accustomed to reading various articles on the Web. Therefore,
emotional change arising from webpage color change has become one of the issues worth exploring.
Although demanders can access webpage documents that are consistent with their emotions from the
webpage providers, so far, there is no webpage color-based emotional classification mechanism. The
webpage providers can only recommend webpage containing emotions upon subjective choices to
demanders for browsing. Hence, due to the subjective consciousness of the webpage provider, the
demanders may have different perceptions of the webpage. Therefore, this paper develops a
“Color-based Webpage Image Style Judgment Model” for webpage to determine the inherent emotions
and help webpage providers derive the emotional category of the webpage in advance.

The proposed Color-based Webpage Image Style Judgment Model is composed of the Webpage Key
Block Determination (WKBD) module and Webpage Emotional Category Determination (WECD)
module. First, in the WKBD module, this paper considers the webpage browsing habits of users (e.g.,
the webpage browsing path), and combined eye movement tracking technology as well as the webpage
block segmentation technology to analyze the block position in the webpage and explore the critical
blocks of the webpage. Next, in the WECD module, this paper captures color codes contained in the
webpage tags to explore the webpage color distribution, by which the major colors of the webpage are
determined to obtain the emotional category of the target webpage. In addition to the proposed model
and methodology, this paper also develops a Web-based system for case verification to confirm the
feasibility of the methodology and the technology. Overall, this paper proposes a methodology of the
“Color-based Webpage Image Style Judgment Model”, to enable emotional webpage providers to more
objectively judge the emotions of the webpage documents, and the webpage demanders to directly find
webpage that match their emotional state.

Keywords: Webpage Classification, Knowledge Management, Color Psychology, Eye Movement
Tracking
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¥ | TA(C,,MC,) )
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Abstract

Due to the convenience of the Internet, people have
been accustomed to browsing various types of articles
online. Therefore, the emotional change brought by
changes in the colors of the webpage is one of the
topics worthy of discussion.  Although users can
browse webpage that are consistent with their emotions
from the webpage providers, the current classification
technology lacks a color-based webpage emotional
classification mechanism. Thus, emotional webpage
providers can only rely on their viewpoints to
determine  the emotional contents and make
recommendations to the users. However, by this way,
it may result in gap of user perceptions of the webpage
due to the subjective judgment of the providers.
Meanwhile, previous webpage analysis techniques give
the same level of significance to the same data, while
lacks consideration on the different levels of
significance for the same data contained in different
webpage locations due to the user browsing habits. To
help emotional webpage providers in the emotional
Jjudgment of the webpage from an objective perspective,
this paper uses the webpage color configuration to
reflect the emotions of the designer in the design of the
webpage, and determine the emotions contained in the
webpage by referring to the visual focus of the user in
browsing webpage and the basis of the browsing
sequences. Moreover, this paper develops a Webpage
Emotional Category Determination Methodology to
help emotional webpage providers in determining the
emotional categories of the target webpage.

Keywords: Data Mining, Webpage Classification,
Knowledge Management, Color
Psychology, Eye Movement Tracking

1. Introduction
In the modern society, the pace of life has

accelerated, resulting in a stress-filled and stressful life.
To relieve pressure and tension in daily lives, most
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people adjust their emotions by color configuration in
life as perceptions presented by colors are
characterized by the impact on psychology and
emotions. Psychological and emotional changes can
easily affect people’s behaviors in life or work. Due to
the convenience of the Internet, people have been
accustomed to browsing various types of articles
online. Therefore, the emotional change brought by
changes in the colors of the webpage is one of the
topics worthy of discussion.  Although users can
browse webpage that are consistent with their emotions
from the webpage providers, the current classification
technology lacks a color-based webpage emotional
classification mechanism. Thus, emotional webpage
providers can only rely on their viewpoints to
determine the emotional contents and make
recommendations to the users. However, by this way,
it may result in gap of user perceptions of the webpage
due to the subjective judgment of the providers.
Meanwhile, previous webpage analysis techniques give
the same level of significance to the same data, while
lacks consideration on the different levels of
significance for the same data contained in different
webpage locations due to the user browsing habits.

To help emotional webpage providers in the
emotional judgment of the webpage from an objective
perspective, this paper uses the webpage color
configuration to reflect the emotions of the designer in
the design of the webpage, and determine the emotions
contained in the webpage by referring to the visual
focus of the user in browsing webpage and the basis of
the browsing sequences.  Moreover, this paper
developed a “color-based webpage image style
determination model” to help emotional webpage
providers in determining the emotional categories of
the target webpage.

The proposed Webpage Emotional Category
Determination Methodology can determine the major
blocks of the webpage by using the Webpage Key
Block Determination (WKBD) module. Based on the



major blocks, Webpage Emotional Category
Determination (WECD) module is used to generate the
emotional categories of the webpage.

2. Literature Review

(A) Browsers’ visual focus and browsing sequence

For this issue, Wang and Day (2004) used the eye
tracker to track the distribution of the attention of the
user in browsing meaningful routes to obtain the
influence level of the advertisement on the path on the
user. The advertisement appeal was adjusted based on
the experimental results, namely rational appeals
should be adopted at the initial and end periods of the
advertisement, and emotional appeals should be used in
the midterm. The website information arrangement
should be adjusted accordingly. In the initial period,
the website information should be able to arouse the
interest of the user. In addition, the sequence of
placement of major information on the website should
be from left to the right, and from top to down.
Schiessl et al. (2003) used the eyes tracking system to
track the reading sequence of male and female users in
viewing the webpage. Subjects were required to look
for webpage hyperlinks when they were tracked by
eyes tracking system. According to the tracking results,
male users mostly browse pictures and rarely browse
text contents on webpage. By contrast, female users
read carefully the textual contents of the webpage.
Hence, the male users are oriented in picture and loose
browsing while female users are oriented in precision
browsing.

Regarding the users’ visual focus in browsing the
web documents, Antti et al. (2005) used the eyes
movements to explore the webpage areas by testing the
treatment group and the control group. The test was
aimed to understand the first focus of the user and the
area of the webpage of the deepest impression to the
user. The areas were known to the treatment group and
unknown to the control group. The experimental
results showed that, the first focus of the user and
deepest impression are all in the blocks on the left of
the webpage. Regarding the eye movement tracking of
the user on plane advertisement, Rayner et al. (2001)
used the eye tracker to record the reading of plane
advertisement to obtain the reading sequence of the
reader. First, the subjects were required to read the
plane advertisement with the purpose of purchasing the
advertised product. At the same time, eye tracker was
used for recording the track of the eye movements of
the user. According to the records, readers simply
browse the pictures before reading the text and
carefully reading the picture again. The above results
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suggested that textual content can help understanding
the pictures and the sequence of reading the plane
advertisement can be learnt from the above study as
well. Rayner et al. (2008) used the eye tracker to
record the reading of plane advertisement by subjects
divided into two groups. One group of subjects were
designed to determine whether the advertisement was
interesting or not and the other groups were required to
determine the practicability of the advertisement
contents. According to the results, it takes more time
in browsing pictures as compared to textual contents.
In summary of the above results, readers may have
different sequences of reading for different purposes in
reading the plane advertisement.

Regarding the impact of colors on users’ visual
focus and browsing sequence, Pearson and Schaik
(2002) conducted the repeated measurement
experiments of the webpage presentation and link
menu colors. In that study, visual search procedure and
interactive search procedure were implemented
regarding the link measure in repeated measurement to
derive the impact of link menu and color on the user.
The results showed that blue link menu is apparently
more identifiable as compared to a red one. The
placement of the link menu on the left or right side of
the webpage can be more easily noticeable. Hence,
that paper argued that webpage contents should be
organized and arranged to enhance the visual search
capabilities of the user to realize better webpage use
(Pearson and Schaik, 2004).

(B) Impact of webpage design on browser

Regarding the impact of webpage design on
browser attention, Hong et al. (2004) discussed the
webpage display type (image and text) and information
format (horizontal and vertical), and surveyed the
impact of the design function on the interaction
between user and website. According to the findings,
product image display type is better than the textual
presentation while the horizontal format is better than
the vertical format because it takes less time in search
for the image display and horizontal format, and it is
easier to remember the product names and pictures
(Lee and Benbasat, 2003). In the studies on the
webpage design and image, based on the sensibility
engineering theory, Wang (2005) listed the user image
perceptions as one of the webpage design element. In
this way, as designing the webpage, besides the
webpage functions, the visual perceptions of the users
can also be considered. Hence, the browsers can be
satisfied in visual effect and webpage function. That
study was conducted in two stages: the first stage was
to collect webpage samples and adjectives with



clustering analysis to obtain the representative webpage
samples for the experiment and select the
representative adjective vocabulary by experimental
survey. The second stage was the experiment and
regression analysis of the representative framework
webpage samples and representative adjective
vocabulary. Finally, the webpage design elements that
may affect the image style were identified. The user
perceptions of webpage images could be learnt from
the paper. In addition, design principles were proposed
from webpage frame design, design element categories
and imagery for the reference of webpage designers in
the future.

(C) Emotional change of color

In the papers on the impact of the colors on user
emotions, Wexner (1954) studied eight colors and 11
emotions, and found that blue indicates safety, comfort
and mildness; red indicates stimulation, protection,
revolt and excitement, depression and anxiety; black
indicates depression and strength; purple indicates
nobility and mysterious; yellow indicates joy and
happiness. Adams and Osgood (1973) explored the
emotion and color similarity relationships in different
cultures, and found that red is a positive or negative
emotion, black and gray usually indicate negative
emotions, white, blue and green indicate positive
emotions. White, gray and yellow colors are weaker
while black and red are more intense. In studies
relating to children’s emotional association and colors,
Boyatzis and Varghese (1994) divided 60 children into
two groups for survey to ask the children to list their
favorite colors, and asked them to view eight different
colors and their perceptions. According to the findings,
colors indicating positive emotions of the children are
the light colors (e.g., pink, blue and red) and colors
indicating negative emotions of the children are the
dark colors (e.g., brown, black and gray).

In studies on the current mood of the users from the
perspective of color psychology, Shugrina et al. (2006)
used the facial recognition to learn user expression,
touch and image colors to compute the emotions of the
expressions. By referring to expression, color emotion
and touch, image colors changes were made to get the
images consistent with user emotions. In addition, for
picture colors, Wang et al. (2004) used the image
picture emotional model to explore the main colors of
the image pictures, as well as the three-dimensional
emotional model to understand the color emotional
implications of the image pictures. First, PSO (Particle
Swarm Optimization) and Fuzzy C-Means Clustering
were used for color segmentation to explore the main
colors of the image picture, and classify the picture
image color emotional implication through the three-
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dimensional emotional model. Based on the regional
segmentation, Yang and Peng (2008) used the regional
color adjustment and bar chart matching for color
fining tuning to allow the users to conduct image color
conversion according to mood. In that study, the image
picture was analyzed to identify the color bar diagram
matching. Next, the users selected the current mood
and the color of the picture image was fine-tuned
accordingly to obtain the image picture that is
consistent with the mood of the user. In the study, the
strong and powerful mood represented the red, the
mysterious mood represented the purple, the
professional mood represented gray and black, the light
and brisk mood represented blue and green, the
popular, friendly and sunny mood represented yellow;
old and stimulation represented red; the brisk and
natural mood represented green; the calm and carefree
mood represented blue.

Wei et al. (2004) proposed a compact collection of
color emotional analysis and secondary categories to
judge the movie emotional conversion. In that study,
the movie scenes were used to represent colors and the
emotions extracted from the move to determine the
overall palette differences, and thus learn the movie
emotional conversion.

3. Webpage Emotional Category Determination
Methodology

Based on color psychology and browser’s eye
movement tracking, this paper develops a Webpage
Emotional Category Determination Methodology for
webpage emotional category determination. This paper
first develops the Webpage Key Block Determination
(WKBD) module to analyze the key information and
contents of the webpage blocks. Secondly, this paper
develops the Webpage Emotional Category
Determination (WECD) module to determine the
emotional categories of target webpage.

3.1 Webpage Key Block Determination (WKBD)
module

Based on the Eye Movement Tracking, the
proposed Webpage Key Block Determination (WKBD)
module is to discuss the viewpoints of webpage
browser to obtain the key information presented in the
webpage in the browsing sequences of the webpage
user.  The process of acquiring webpage key
information by the browser is discussed below.

3.1.1 Webpage user’s viewpoints
By reference to previous studies, this paper
establishes a set of principles for the setting of the



webpage block distribution weight values. Oulasvirta
[10] pointed out that the first visual focus of the user
and the region of deepest impression on the user in the
webpage are blocks on the left of the webpage. Wang
[17] analyzed the framework webpage layout design
from three perspectives including the structure, layout
structure and layout design of the webpage framework.
The setting principles are based on the weights in
accordance with the block distribution. Finally, this
paper determines the target webpage segmentation for
the analysis of the webpage blocks distribution. The
block weight calculation is shown in Equation (1).

, TBW.
X ﬂ +TBTx—
N(LRW) N(TBW) )
LRT +TBT

ALW, =

The setting principles are based on the weight
values given in accordance with the block distribution.
The setting principles can be divided into two parts to
determine the weights, respectively, from left to right
and from top to bottom. Moreover, if the webpage
segmentation is implemented by tag <frameset>,
segmentation judgment rule (A) is used. If the
segmentation is implemented by unstructured method,
segmentation judgment rule (B) is employed. If the
segmentation is implemented by using CSS (Cascading
Style Sheets), segmentation judgment rule (C) is
applied.

Rule (A):
<frameset>

This rule is first to retrieve the <frameset> tagged
region in the target webpage WDr, and then judge
whether the segmentation tag PC,, exists I the string
W, of <frameset> tagged region FT,.  After
confirmation of the existence of segmentation tag, the
string W, x can then be retrieved with elimination of the
tag PC,, and the operator symbol RemS to obtain the
separation of symbol SepS after the n-th segmentation
column string F,. Furthermore, the segmentation
column coefficient F,j can be obtained.

Segmentation by webpage tag

Rule (B): Webpage unstructured segmentation

This rule is the analysis of the webpage
unstructured segmentation (namely, the webpage
blocks are not segmented by specified methods
including <frameset> and CSS but by tables and line
breaks). Target webpage WDt is divided into a
number of tagged regions NR;, DOM Tree architecture
(Document Object Model Tree is the presentation of
webpage tagged regions in tree structure) consists of
multiple block tagged regions BNR, (q=1, 2, 3,...).

Therefore, this rule first retrieve the tagged region of
the webpage, NR;, and applies the tagged region
weighting distribution principles (see Section 3.1) to
determine the tagged webpage spatial location TR
before calculating the hierarchical relationship
according to the tag spatial location as well as the
membership relationships of the tag nodes. In this
way, the document object model structure of the target
webpage can then be converted.

After completing DOM; conversion, this module
retrieves the block tag BN and place it before next
block tag BN (block tag summarized in Table 1) to
determine the tagged region BNR contained in the q‘th
block tag. Next, this module calculates the weight of
the number of tag nodes of the block tagged region
BNR, of the q°th block tagged region. The calculation
of weight takes into consideration all the tag nodes of
DOM;r and number of tag nodes in the q‘th block
tagged region (as shown in Equation 2)). Finally, the
distance NTD between the j‘th tag node at location k
and the location of the 1‘th tag node in the q‘th block
tagged region can thus be calculated (NTjx, NTy;) to
obtain the minimum distance of BNRy(NT;). Then, the
tag node represents the location of the q‘th block
tagged region (as shown in Equation (3)).

Table 1: Block tag

375

. I
| Tt o HTML Tag
c
Type
Bl |  <TABLE> » <TBODY> - <TR>
ock | ~<TD> ~ <TH> -~ <CAPTION> -
tag | <DIV> ~ <SPAN> » <[FRAME>
BI <FORM> - <FIELDSET> -
ock OrmF <EGEND> ~ <INPUT> -
g | PV | <TEXTAREA> . <SELECT> -
BN <OPTION> ~ <LABEL>
ableT <OL> ~ <LI> ~ <UL> » <DL>
«<DT -~ <DD>
tag
WD, = {BNR,, BNR, -, BNR, -}
N(BNR 2
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BNRq _ NTZ,I’NTZ,Z’NT2,3"",NTz,k""

R ey, L

NT,,,NT,,,NT,,-, NT, ., -.

Jib J >
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Rule (C): Webpage CSS (Cascading Style
Sheets) segmentation

This rule is first to retrieve the <head> and <body>
tagged regions in the target webpage document. The
parts with CSS setting of the <head> tagged region are
retrieved as the selector and attribute setting values. As
shown in Equation (4), the head tagged region HB is
divided into a number of CSS setting sections, EB{(SR,
PE) (i=1, 2, 3,...). Since CSS (Cascading Style Sheets)
provides the selector SR for declaration and attribute
setting value PE to set the style of webpage, this rule is
to retrieve the tag corresponding to the selector
declaration variable VA; in the retrieved CSS setting
section to calculate the attribute setting value PE and
number of setting values N (PE;), and further determine
the corresponding number of setting values of the
tagged region as shown in Equation (5).

In addition, this rule converts the <body> tagged
region into document object model structure to
determine the tag nodes NTj; and block tagged region
BNR,. Next, by using the selector declaration variable
VA, in the i-th CSS setting section, this module
matches and compares all tagged nodes NTjy, and
determines the number of setting values in the CSS
setting section corresponding to the tagged node
N(PE;j). Finally, it modifies the weight of the
proportion of the number of tag nodes in the g-th block
tagged region N(BNR,) against the number of tag
nodes in DOMt N(DOM¢[NTT]), the DOM{[BNR]. In
this way, the total weight of the g-th block tagged
region DW [BNR] can be derived in Equation (6).

Table 2: Segmentation calculations of CSS

Calculat Equation N
ion o.
HB = {EB, (SR, PE), EB, (SR , PH
CSS --+,EB,(SR, PE), -}
setting 1 IF W,[EB,]="." (
region SR, =4{2 IF W,[EB,]="#' 4)
analysis 3 otherwise

JEB (SR)— W[EB,] IFSR,

# of VA, =1 e and SR

tagged EB,(SR) IFSR, =3 s (

region EB,(PE)={PE,,,PE .- PE,,, -} )
Tagged DW,[BNR, ]
region BOMLIBNR 1 N(P IF VA, (
weightin - | DOM/[BNR, IxN(PE) %0 Vi, ¥

g DOM,[BNR ] otherwise 6)
value

3.1.3 Weight distribution in the Viewpoints of
Webpage Browser

By calculating the viewpoints of the webpage
browser, this paper identifies the key blocks and
weights to obtain information regarding the important
blocks. First, from the viewpoints of the webpage user,
this paper determines the block distribution location
weights, the block distribution of the target webpage
and other important webpage data to implement
calculation according to different segmentation rules.
Hence, the three calculations are as summarized as
below. (1) When the target webpage is segmented into
blocks according to segmentation Rule (A), Equation
(7) is employed to calculate the block distribution and
block area weight. (2) When the target webpage is
segmented into blocks according to segmentation Rule
(B), Equation (8) is employed to calculate the block
distribution and the weight of the number of tag nodes
in the blocks. (3) When the target webpage is
segmented into blocks according to segmentation Rule
(C), Equation (9) is employed to calculate the block
distribution and the weight of the setting values of CSS
corresponding to the blocks. Finally, after obtain the
weight values of the blocks in the target webpage,
Equation (10) is employed to normalize the weight
values of the blocks of the target webpage (as shown in
Table 3).

Table 3: Weighting value calculation

Weight Equation N
Calculat o
ion :
FW,
— X
MAX,, x MAX,
LRT =t
ALW, = (LRW)
LRT + TBT (
FL
Rule (A) n <TBW, | 7)
MAX,, x MAX, i
TBT x
. N(TBW)
LRT + TBT




TBW
TBB, = TBTx i
N(TBW)

LRT
LRT + TBT
x DOM[BNR , ]x LR
N(LRW)
LRT+ TBT

Vj
ALW, =

BNR

a3k

Rule (B) 8)

TBB,

+—— V]
LRT+TBT

TBW
TBB, =TBT x I vj
N(TBW)

_ LRT
" LRT +TBT
BNR, ,, x DW[BNR,]x LRW,
N(LRW)
LRT + TBT

ALW, Vi

Rule (C)

9)

TBB,
+ V]
LRT + TBT

ALW,
D ALW,

ALL 1

Normali Rnt,[WD, ] =

zed

(
10)

3.2 Webpage Emotional Category Determination
(WECD) module

The proposed Webpage Emotional Category
Determination (WECD) module is to first collect the
data of color codes from the tagged region. Then, this
module determines whether the color code is the RGB
code. If it is the RGB code, the color code and the
analysis coefficients of major analysis colors (major
analysis colors are as show in Table 4) to determine
that the target color is close to specified major analysis
color; otherwise, the target color code conversion is
carried out.

Table 4: Major analysis colors

Cs ple 55 55
M Blac Depress
Gk o) 0 0 ed
Whi 2 25 2 Simpl
Cs te 55 |5 55 pie

Color Hexadecimal
N Na R G B Emotion
o. me ed reen lue
M 2 ..
C, Red 55 0 0 Exciting
M Gre 25
C, en 0 5 0 peace
M Blu 2
Cs . 0 0 55 Relax
M Yell 2 25 0 Happine
Cy ow 55 5 Ss
M Cya 25 2
Cs n 0 5 55 Relax
M Pur 2 0 2 Mystery
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Step (E1): Color code extraction and conversion

into RGB code

With the tagged region of the webpage as the
basis for analysis, Step (E1) establishes the color code
database for the judgment of color code. Then, the
color codes of the target webpage are extracted to
compare with the color code database to judge whether
the color code is RGB code. If the color code is RGB
code, it is intercepted. Otherwise, it is converted into
RGB code. Finally, after the interception of RGB code,
the conversion coefficients are obtained for red, green
and blue respectively. The details of this Step are
illustrated as below:

Step (E1.1) Color code input: Establish the color
code database and input color code.

Step (E1.2) Color code analysis: Retrieve the
webpage color strings and eliminate the symbol
character “":”, and break down the string into the color
code (#FF0000) and text string (color).

Step (E1.3) Color code judgment: Determine
whether the color code is RGB code (# FF0000), if it is
RGB code, then go to Step (E1.5), otherwise, go to
Step (E1.4).

Step (E1.4) Color_code comparison: Match the
color code with color code database, if it belongs to the
color code database, then extract the RGB code data of
the character set.

Step (E1.5) Color code interception: Intercept the
extracted RGB color code, and name the sections from
W] to Wf,.

Step (E1.6) Color code conversion: Groups of two
of Wi, W,, W3 to Wy represent the conversion
coefficients for red, green and blue (as shown in
Equation (11)).




CT ZIVVI|+|W2|+|W3|+|W4|+|W5|+|W6l

DC, ='W,+'W,’

DC, ='W,+'W,’'

DC, ='W,'+' W,

TC(C,,DC,)=V[W,]-16" + V[W,]-16°
16°

].
TC(C,,DC,)=V[W,]-16' + V[W,]-
TC(C,,DC,) =V[W,]-16' + V[W,]-16’

ATHEN V[W,]1=10
BTHEN V[W,]=11
C THEN V[W,]=12
where IF W, =
D THEN V[W,]=13
E THEN V[W,]=14
F THEN V[W,]=15 (11)

,Vi=12,3,4,5,6

Step (E2): Calculate the analysis coefficients of
target color code and major analysis color
At this Step, the target color code Ct and the
conversion coefficients of color red DC,, green DC,,
blue DC,, and the coefficients after the conversion DC,
for red, DC, for green and DC, for blue are input in
Group 1 to calculate the target color codes are close to
the major analysis colors of red (MC,), green (MC,),
and blue (MC;). If the maximum analysis coefficient is
not more than the threshold value (66%), the target
color code may belong to the major analysis colors of
yellow (MCy), purple (MCs), and cyan (MC4) and
calculated in the Group 2. In addition, if the
coefficients of the three colors equal, then the
coefficients are calculated by the Group 3. It has been
preliminarily judged that the target webpage is close to
the analysis coefficient of the major analysis color
TA(C1,MC,). Finally, by referring to the weight of the
color code tag located in the key block Rnt,[WD, ]

coefficient TA(C;,MC,) , the
weighted color category coefficient Rct,[WD, ] can be
calculated in Equation (12).

and the analysis

Ret, [WD,]=) TA(C,,MC,)
alli

(12)
x Rnt,[WD, ]

Step (E3): Normalization of the color codes
contained in the target webpage

At this Step, since the color groups contained

in the different colors of the target webpage are

different, this paper normalizes the analysis

coefficients of Group 1, Group 2 and Group 3

contained in the target webpage (as shown in Equation
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(13)). After that, the color category coefficient
Rct [WD ] can be obtained. Greater Ret [WD ]

indicates that the target webpage is closer to the
emotions corresponding to the major analysis colors; if

Rct [WD ] is 0, it indicates that target webpage and
major analysis colors have no relevance.

Rct;[WDT]:M (13)

3 Ret, [WD, ]

alln

The main title (on the first page) should begin 1-3/8
inches (3.49 cm) from the top edge of the page,
centered, and in Times 14-point, boldface type.
Capitalize the first letter of nouns, pronouns, verbs,
adjectives, and adverbs; do not capitalize articles,
coordinate conjunctions, or prepositions (unless the
title begins with such a word). Leave two 12-point
blank lines after the title.

4. Webpage Emotional Category Determination
System

The common users can upload the web documents
to be classified through the webpage maintenance
module. As shown in Figure 1, for example, the
common user uploads the webpage entitled
“counterstrike, Microsoft Windows 8 system open for
downloading”, which is categorized as “technology”,
and keywords including “Tablet PC”, “software”, and
“operating system”. Then, the common user can
browse the uploaded web document and review the
webpage classification  results. The system
administrator can set the system weights in advance
through the system weight maintenance module
including tag weight and block distribution weight,
namely, setting the weight of the block distribution
level “9” as “0” (as shown in Figure 2). The system
administrator can select the webpage to be classified by
using the webpage emotion category determination
function. This system first computes the weight values
of the key blocks in the target webpage, namely, the
weight of the key block of “web document block 17 in
the target webpage is “46%” (as shown in Figure 3). It
then wuses the webpage emotional category
determination module to convert the webpage color
tags into the RGB codes (as shown in Figure 4, the
color tag “indianred2” is converted into RGD code of
€238, 99, 99”). Then, the webpage emotional category
determination module can compute the webpage and
main analysis coefficients to generate the result that the
webpage’s emotional category ‘“joy” coefficient is
“60%" (as shown in Figure 5).



Figure 1: Webpage upload
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Figure 4: Color code conversion
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R e o i

15igure 5: Webpage emotional Négltegé-ry-
determination

5. Conclusions

To help emotional webpage providers in
determining the webpage emotions from the

perspective of users, this paper proposed a Color-based
Webpage Image Style Judgment Model for webpage
providers. This proposed model consists of two major
modules including Webpage Key Block Determination
(WKBD) and Webpage Emotional Category
Determination (WECD) modules. Based on browsers’
visual focus and browsing sequence, key blocks of the
webpage can be obtained. Based on color psychology,
the color distribution of the webpage, and the major
colors of the webpage can be determined to generate
the emotional categories of the target webpage.
Finally, through developed system, the emotional
webpage providers can determine the webpage
emotions more objectively and provide the webpage
consistent with demanders’ emotional state to the users.
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