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Abstract
Pattern matching technology not only utilizes artificial intelligence and cognitive science to process data, it also uses 
intelligent systems to effectively present and handle data, making it widely used in diverse areas such as finance, 
manufacturing, sports, and the service sectors. This paper proposes an algorithm that makes it easier for users to search 
for information that is relatively unstructured compared to existing multimedia data, by converting it into images. Rather 
than using just one piece of information to gather search results, symbols and color information can be designated to data 
to allow optimum search results. Under the assumption that a complete database of the world exists, the search results 
as well as the efficiency of the system would depend on the accuracy of the image drawn for the search. However, more 
important than the accuracy of the results is the ability of the algorithm to comprehend the user’s intent and display 
search results accordingly. Moreover, seeing how the efficiency of the system might depend on the way the individual 
algorithms are combined, improvements on the search image generation module and further studies would allow people 
to identify methods that can improve the individual components of the whole algorithm as well as find better combinations 
of individual algorithms. The algorithm proposed in this study has been seen to lead to an improvement of individual 
matching algorithms. It is of utmost importance that an algorithm with a human-like recognition system is developed in 
order to create a system based on pattern recognition.

1.  Introduction
Pattern recognition is included in the scientific field where 
cognitive science and artificial intelligence are utilized 
to facilitate the comprehension of specific shapes. Here, 
cognitive science refers to the comprehensive scientific 
field that utilizes psychology, computer science, artificial 
intelligence, neurobiology, linguistics, and philosophy in 
dealing with issues pertaining to intelligence and cogni-
tion. Artificial intelligence can be defined as the technol-
ogy that can be used to create a computer program, which 
is artificially modeled on the human abilities of learning 

and reasoning, to recognize outside factors as well as to 
understand syntactic structures such as those present in 
natural languages. Hence, formulating an algorithm that 
can display human-like cognition is a key factor in the 
creation of a pattern recognition system, which is the rea-
son why artificial intelligence is a strong subject matter of 
interest.

Research on artificial intelligence has become so devel-
oped in recent years to the extent that it now also includes 
the field of information systems based on intelligence sys-
tems. Such systems are widely used for a variety of tasks, 
from the processing and presenting of the myriad of 
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information that is easily obtainable in today’s Informa-
tion Age, to tasks within the areas of finance, manufactur-
ing, sports, and the service industries. The primary goal 
of such services is to digitalize various jobs in people’s 
everyday lives that until now have required man power. 
The pattern matching technology that is used within 
such artificial intelligence systems take on an engineering 
approach to recognize extracted subject matters, which is 
an issue that needs to be solved if artificial intelligence is 
to be utilized. Pattern matching can be defined in vari-
ous ways. However, in this paper pattern matching will be 
used to mean, “An area of artificial intelligence that deals 
with the recognition of subject matters by a mechanical 
device (computer) that is able to perform calculations”. 
This paper suggests a search system that will present to 
users search results that consist of emoticon data, saved 
in a database that best matches the pattern drawn by the 
user based on the similarity of the two images. Of course, 
there are existing research papers and products that look 
into efficient search systems for the different kinds of data 
such as text, images, and videos, but their rate of accuracy 
in matching has not been high. In contrast, the system 
proposed in this paper searches for emoticons that are 
relatively unstructured compared to existing multime-
dia data, and thus visualizes the data searched by users to 
make the search process easier.

2.  Related Work

2.1  SIFT Algorithm
SIFT is largely composed of two stages. As seen in Figure 
1, the first step of SIFT is identifying the key point in order 
to attach a descriptor to it. Following this is the matching 
stage, which utilizes the aforementioned descriptor for a 
comparison of the original DB image and target image.

Figure 1.  SIFT image matching.

In the initial stage, features of the images are identified 
on various scales and are designated values that contain 
information about the direction and size of each feature. 

In the following stage, a matching procedure takes place 
based on the differences between the previously calculated 
features of the DB and those of the target. The matched 

features are categorized as being either inliers or outliers 
determined by the Hough transform, in order to provide 
an accurate match. The Least mean square is used to verify 
the accuracy of the match made in the last step. This is also 
known as the Gaussian Distribution and can be written 
out as Formula (1) and Formula (2) as seen below2.
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The Gaussian Distribution is a function frequently 
used in the computation of probability and statistics 
where σ represents standard deviation and μ represents 
the average. The Gaussian Distribution is of high impor-
tance due to the fact that it forms the basis of the core 
aspects of SIFT, such as DOG, LOG, and the Gaussian 
Pyramid, all of which will be introduced later on. If you 
detect the edge from the DOG (Difference of Gaussian) 
and the LOG (Laplacian of Gaussian), there will be a sud-
den change in the edge in that the gradient value, i.e. the 
differentiation value, will increase.

Figure 2.  DOG and LOG.

The process of recognition is as such: characteristic 
features are first identified, followed by the identification 
of the trend of shape changes surrounding the feature. 
The trends are then compared in order to differentiate the 
subjects. The SIFT algorithm, although it may only seem 
related to computers or mathematics at first glance, is a 
algorithm that has been formed based on the intellect of 
many scientists and various scientific principals2.

2.2  SURF Algorithm
The SURF algorithm is an extended algorithm with a 
color invariant feature that finds corresponding points 
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by comparing videos that contain identical objects or 
scenes in order to identify the common characteristics 
between videos. In the field of computer vision, finding 
corresponding points among multiple images of varying 
environments is one of the most important tasks there is 
in existence. This is critical and key to various features 
such as camera calibration, the field of 3D vision includ-
ing stereo vision, image reconstruction, object recogni-
tion, and many others. However, it is not an easy task 
identifying common characteristics from videos that are 
different in scale, lighting, and perspectives from one 
another. Thus, the following two steps need to be taken 
in order to identify corresponding points that are eas-
ily recognized despite such changes. The first step is the 
identification of a characteristic point in the converted 
video. Such characteristic points should be visible in 
the same location in both the original and the changed 
images, and they should be easily identifiable. The sec-
ond step is the creation of a descriptor that can describe 
the characteristics of the points identified. The descrip-
tor should describe the characteristics well in a way that 
clearly distinguishes the identified points. Furthermore, 
descriptors must be established using the least amount 
of data possible in order to speed up the matching 
process3.

3. � Emoticon Pattern Analysis 
Technique

3.1  Sfksearch Analaysis
The Sfksearch is a search method that cuts down on the 
required the search time via the creation of a Ktrie pat-
tern tree that is composed of all the patterns that are to be 
searched. Then, a shift is made according to a shift table, 
which is based on the shift abilities of each letter. This is 
carried out instead of undergoing a naive search for the 
text. The Sfksearch process can be outlined as follows: 
first, the patterns that are to be searched for are composed 
into a Ktrie pattern tree. Here, the Ktrie is based off of the 
shortest text length among the patterns. If there is a pat-
tern longer than the established pattern tree, a Ktrie will 
be additionally formed for that specific length and saved 
in a keyword. The second step is that, instead of the let-
ters in the text undergoing a naive search, a shift table is 
created based on the factor of how many letters are able 
to be shifted without requiring comparison. Following 
this process, it is possible to get the results of an accurate 

pattern search without having to resort to searching the 
whole text4.

Figure 3.  Patterns written with Ktrie list.

It should be noted that automatic input is necessary in 
changing a bitmap document video into text data. This is 
due to the costs and time constraints involved, as manual 
input is only possible up to a certain and limited extent. 
In light of such facts, research has been taking place for 
decades both within Korea and in other countries on the 
issue of the layout analysis, recognition, and understand-
ing of document videos, and has been successfully com-
mercially utilized in certain fields.

3.2  The Calculation of LBP
The analysis calculation of LBP has the benefit of being 
much simpler in comparison to other image analysis 
methods. The LBP calculation also has the added benefit 
that even though it is easier, the method actually has a far 
larger spectrum of application than that of other meth-
ods, all the while providing results that are as equally 
accurate as others. Such strengths are in line with the cur-
rent trend of electronics becoming increasingly smaller 
in size, mobile, and ubiquitous. This method also allows 
for a more precise calculation than the analysis of a whole 
image carried out all at once. This is due to the fact that 
the algorithm is relatively simpler and that it analyses sec-
tions of the image for their characteristics to create a sum 
of all results, in its calculation of the final LBP value. The 
radius can be set as 1 to get results with a higher precision, 
and a larger radius can be set if the capacity of the device 
used is low, or if a quicker calculation time is required. 
To give an example, the results would be attained very 
quickly in analyzing images on a smart phone if the radius 
is set as 16, in consideration of the limited capacity of the 
device. However, if the search is conducted on a desktop 
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computer, the radius would be best set as 1 for the opti-
mum, most precise results, in light of the fact that there 
would be no capacity limitations involved. The experi-
ment carried out for this paper set the radius as 1, as it 
was conducted on a desktop computer5.

When comparing Pbi (i: 0~7) with Pc, if Pbi<Pc then 
Cbi(Compare)=0, and if Pb>=Pc then Cbi=1.

1 0 0

1 0

1 0 1

The BPb value is calculated using the formula BPb (Big 
part)=Cb*2p. P is the fractional value i.

1 0 0

8 0

32 0 128

The analysis value (lbp) of the segment (where N*M is the 
total number of segments) is the sum of each fractional 
BPb. 
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The LBP value of an image is calculated by finding 
the sum of the individually calculated lbp values of each 
segment.
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The algorithm used in the search for multi pattern 
matching for emoticons include Retinex in order to 
improve the video input; a segmentation in HSI and the 
YCbCr color space, as a way to ensure efficient searching 
despite noise present in an image; a smooth histogram to 
ensure the improvement of contrast; and a rotation based 
on a constant incline.

First of all, the Retinex algorithm, which is an algo-
rithm that improves videos, is able to reduce the impact 
of lighting elements. This is because Retinex is modeled 
on the human eye. Case in point, the input video (I) was 
found to be a product of the reflective element (r) and the 
lighting elements (S). However, human eye perception 
is largely unaffected by lighting elements and is mostly 

influenced by reflective elements. Thus, the Retinex algo-
rithm only calculates the reflective elements much like 
how humans are able to visually perceive the world. [For-
mula 5] is the formula used by Retinex6,7. 

( , ) ( , ) ( , )
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log[ ( , )] log[ ( , )] log[ ( , )]
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Second is the segmentation within the HSI and YCbCr 
color space. The RGB color space has the disadvantage 
that colors are hard to distinguish and that it is susceptible 
to the brightness factor. Here, the HSI color space is used 
in place of the RGB color space because it allows for easy 
distinction between colors and due to its low susceptibil-
ity to brightness. However, the HSI color space also has 
the downside of being susceptible to severe red-colored 
noise when the light gives a reddish tint to the surround-
ings, such as roads during a sunset. As a countermeasure, 
the YCbCr color space is thus also utilized here in order 
to reduce the noise. The YCbCr color space primarily uses 
brightness and a chrominance signal that displays colors 
by distinguishing brightness even in darkly lit videos, 
although it may not allow for a clear distinction between 
hues8. 

4. � Multi Pattern Matching Search 
Simulation

There are two ways of applying the emoticon multi pat-
tern matching search simulation; comparing input data 
with the Hand-Drawing Sketch Image DB, and using 
the Query-adaptive Shape Topic (QST) and the Edgel 
Index with Chamfer Matching (CM) technique. The first 
method, comparing it with the Hand-Drawing Sketch 
Image DB, requires a DB to be established that consists 
of various hand-drawn images that are expected to be 
input in the future, and using this to compare and ana-
lyze image patterns searched by the user to present search 
results based on the images’ similarities. The Query-adap-
tive Shape Topic (QST) and Edgel Index with Chamfer 
Matching (CM) technique indexes the free curve image 
drawn by the user and categorizes it into groups according 
to the QST technique, which then displays the grouped 
results in a map of related results10.
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Figure 4.  Example of an enhanced sketch-based image 
search. Top two rows: the top results of an clipart image 
search. 

Bottom two rows: the top results of a nature image 
search

Establishing a DB of hand-drawn sketch images has 
been realized via the collaborative research carried out 
by universities in Germany in 2012. The results have 
been made into a program that suggests keywords and 
the more sketch images are saved in the DB for a single 
object, the higher the recognition accuracy will be. Due 
to the large size of the DB, a mobile device would require 
the services to be provided via a server.

 
Figure 5.  Pattern image search.

Figure 6.  Pattern search result.

This paper suggests a model where simple sketches can 
be utilized to search for results. Pre-approved emoticons 
would be indexed and compared with the outlines of the 
emoticons drawn by the users for the search. Here, tools 
such as slide bars can be used to set the matching rate, 
where less result will be provided for matches that require 
a higher level of match accuracy. When users hand-draw 
images similar to the pre-approved emoticons, the search 
mechanism will recognize this and match them, pro-
viding the loaded matching results in a map of related 
images. Pressing “Image List View” will show the user a 
list of images saved in the program below.

5. Conclusions
Currently the program suggested in this paper allows 
for searches and will show the search results in a list of 
images, but in the future a database can be utilized to 
contain emoticons to be matched with user input data to 
provide matching search results. The advantages of hav-
ing such a system is that users would not have to input 
emoticons directly to the database for results; they would 
be able to use existing image galleries or any kind of sys-
tem where emoticons are saved to search and get results.

It is evident that the algorithm suggested by the emoticon 
multi pattern matching search system has led to an increase 
in the performance of individual matching algorithms. 
Assuming that a complete database exists, the performance 
of the whole system would depend on how accurately the 
input image is drawn by the user. However, what is more 
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important that that is for the system to show results that 
reflect an understanding of the users’ intent, even if the 
users do not put too much effort into the drawing.

Moreover, another factor that affects the performance 
of the system is the combination of the individual match-
ing algorithms. Thus, the search image generation mod-
ule should be enhanced and further research should be 
carried out to improve individual algorithms as well as 
to discover better a combination of algorithms. The sys-
tem suggested in this paper can be used in existing image 
applications, but it also shows the potential for a wider 
range of application as a simple yet effective image-based 
search system that can be used in various internet envi-
ronments. This system could provide more meaningful 
search results based on the shape of images compared to 
search systems based on text where users have to explain 
what they are searching for. In addition, this system can 
be commercially applied in the mobile industry or the 
internet business sector, which implies that it has the 
potential for a wider range of applications. The algorithm 
for the search system suggested in this paper searches for 
emoticons that are relatively unstructured in comparison 
to existing multimedia data, with the end goal of allowing 
users to easily find information through images. 

The suggested search algorithm does not carry out its 
search based on a single piece of information but instead 
accurately carries out searches by designating symbols 
and color information to data. Currently, the search 
results are derived from pattern matching emoticon data, 
but in the future the system will see an increase in its usage 
and be utilized in various search environments. Extensive 
research can also be expected to be carried out regarding 
multi pattern matching search systems.
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