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요  약 

모바일 뉴스를 접하는 사용자 관점에서는 광고 표출이 없는 순수한 뉴스 기사를 원하지만, 뉴스 제공 회사 관점에

서는 광고 수익을 위해 여러 가지 유형으로 광고를 표출하기를 원한다. 본 논문에서는 모바일 뉴스 기사에 표출되는 

광고의 유형을 기사의 일부 영역에 고정 배치되는 기사 고정형, 모바일 단말기 화면상에 고정 배치되는 화면 고정형 

그리고 이들이 섞여있는 혼합형으로 구분하고서 각 방식의 장단점을 비교하였다. 그리고 뉴스 제공 회사에서 모바일 

뉴스 기사를 읽는 독자에게 거부감을 주지 않는 범위에서 효율적으로 광고를 배치하는 중첩 기반의 스마트 솔루션을 

제안하였다. 제안하는 방식은 기사 고정형의 일종으로서 뉴스 기사에 부가적으로 제공되는 사진 혹은 가상의 영역에 

광고를 중첩하는 기술이다. 성능 평가 결과 제안하는 방식은 광고의 개수나 크기에 따라 광고 이미지의 일부가 중첩

되어 가려질 수도 있지만 기존의 광고 표출 방식보다 더 효율적으로 뉴스 기사를 위한 공간을 제공함을 알 수 있다.

ABSTRACT

Mobile news users want news articles without advertising, meanwhile the news providers require advertisement displays 
in several types to attain advertising revenue. In this paper, we classified the types of advertisements on mobile news 
articles into fixed article type which is fixed on some areas of articles, fixed screen type which is fixed on mobile 
screens, and a combination type of them. In addition, we proposed a smart solution based on overlapping method which 
effectively organize advertisements to not distract the readers. The proposed method is similar to fixed article type and 
overlapping technique of advertisements on news article's photo or virtual area. The performance evaluation result shows 
that the proposed method provides more spaces for news articles effectively than the existing methods. Although only 
some areas of advertisements may be blocked according to the number or size of advertisements, the effect is not critical.
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Ⅰ. Introduction

As online advertisement has been becoming popular, 
many business owners advertise their product to 
maintain their business in cyberspace. This is within the 
realm that advertisement appears as the major source of 
profit for many internet companies (e.g. Google and 
Facebook) engaging in online services, such as news and 
social networks. What reason could possibly induce such 
popularity? People are prone to use digital device than to 
engage with real space, and thus the advertisement 
companies make considerable shifts to online. Nowadays, 
web advertisements are widely deployed on highly 
traffic websites. Whereas, the website owners acquire 
less control on their website pages in which shrinks 
downs the interest on the websites. Therefore, regulation 
is necessary to control unwanted online advertisement 
technology appearing on websites [1]. Nonetheless, the 
online advertisement does not solely promote to positive 
changes, as the public interest in reading news winds 
down. Advertisement that suddenly appears on screen 
and/or advertisement with fade-out feature can be 
disturbing, not to mention the advertisement that blocks 
the entire article, as presented in fig. 1.

     

Fig. 1 Current Situation of Mobile News Article

The online advertisement brings about two different 
point of views. For mobile news users, having no 
advertisement popping out while reading the mobile can 
be more comfortable, while the news providers view it as 
profit to display news along with several advertisements. 

The objective of this research is to propose smart 
solution based on overlapping method on online 
advertisement by way of organizing the advertisement to 
not distracting the readers when reading the news 
articles provided by the news provider using their mobile 
phones. 

Henceforth, this paper is organized as follows. 
Section II encompasses introduction to related works, 
while section III discloses the types of advertisement on 
mobile news article. Section IV discusses the proposed 
techniques for smart advertisement. Description on 
proposed technique evaluation is addressed in section V, 
and finally, conclusion in section VI. 

Ⅱ. Related Works

Some issues transpire in online advertisement such as 
economical issue, social science, and marketing. On top 
of this, technical issue, classification on types of 
advertisement, and advertisement placement emerge to 
be highly debated topic. 

According to Jelodar et al. various algorithms can be 
applied in placing advertisement on sites or articles on 
web. To a large degree, decision tree algorithm is 
implemented by advertisement providers in engaging 
with precise ad placement in an article in which the 
classification is created based on the types of 
advertisement [2].

Chu and Chang convey the most accurate methods to 
detect and classify the types of advertisement on an 
article are connected component method, design 
rule-based filters, learning based filters, extract visual 
features, and construct classifiers [3].

Lashkari et al. suggests to block the disturbing 
advertisements to not pop out in article page by using 
machine learning technique to detect each type of 
advertisement and create algorithm for blocking and to 
classify the URL, including HTTP and HTTPS as 
non-ad, normal-ad, and malicious-ad [4].
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Ⅲ. Types of Advertisement on Mobile News 
Article

Several types of techniques to create a smart 
advertisement can be implemented by adjusting the 
needs and purpose of the advertisements. In this paper, 
the types of advertisement are classified based on 
advertisement display areas on the article as below.

    

(a) Fixed on Article (b)Fixed on Screen (c) Combination
Fig. 2 Advertisement Placement Technique

3.1. Fixed On Article (Type 1)

Fixed on article signifies that the advertisement is 
displayed among the paragraphs in the article page. 
Generally, this type of advertisement is available when 
the user open the article page, and the example can be 
seen in fig. 2 (a). This type of advertisement is commonly 
displayed whenever the user open the article page, as 
illustrated in fig. 2 (a). In some cases, the advertisements 
appear suddenly whenever the reader is reading the news 
article and/or placed randomly (random position) in the 
article. The randomization of the server side is ideal and 
thus the advertisement has been randomized automatically 
when the page is opened [5].

3.2. Fixed On Screen (Type 2)

The fixed on the screen implies that the advertisement 
is displayed in the screen and block the articles as shown 
in fig. 2 (b). The methods include full-screen scroll over 
advertisements, fade-out, pop-up advertisement or simply 
called pop-up, and top and bottom areas fixed-point 
types.

Full-Screen Scroll over advertisement enforces the 
users to scroll the advertisements/content displaying on 
the screen. This advertisement occupies more than 30% 
of the pages and float/on the main content of the page 
and blocks the whole screen. This can distract the users 
as the advertisement blocks the content that the reader is 
attempting to browse. This is different from advertisement 
displaying scroll in-line with the content, in which the 
advertisement disappears gradually as it scrolls out [6].

Fade out or pop-up advertisement is online 
advertisement disclosed in World Wide Web (WWW). 
Pop-up is displayed for Graphical User Interface (GUI) 
that looks like a small window and appears suddenly 
(“pop up”) in the foreground of the visual interface. 
Pop-up windows include pop-under advertisements and 
opening new browser among active windows. Pop-under 
does not directly distract the users, it appears whenever 
the user closes the window that blocks the content, and 
hence conflicts the users to decide which website brings 
out the advertisement [7-8].

Top and bottom areas fixed-point type indicates the 
advertisement placement is on top or bottom of the 
article page with generally fixed position or cannot be 
changed or dragged. The level of priority on the 
advertisement justifies the advertisement display position, 
and commonly, it has been priorly set by the site owner [5].

3.3. Combination (Type 3)

Combination type signifies the combination of two 
concepts, fixed on article and fixed on screen to enable 
the advertisement to be displayed among the article 
paragraphs in the article page, and/or block the article on 
the screen as shown in fig. 2 (c). 

Ⅳ. Proposed Technique for Smart 
Advertisement

The purpose of this research is to create a solution for 
the readers to clear away the feeling of discomfort or 
loss of motivation in reading mobile news article as the 
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advertisements block the article, and support the 
advertisement providers in maintaining their advertisement 
services. In addition, classifying the advertisement on 
one area using overlapping concept can be practiced to 
effectively operate the method while maintaining the 
advertisement display. This solution can be implemented 
in an article with or without photo.

4.1. Overlapping Technique with Photo

For article with photo, the advertisement placement 
pattern can be set in the image, by starting it from the 
upper left, lower right, upper right and lower left 
position of the photo. While the close button needs to be 
maintained in the opposite side of the overlapping 
position, as presented in fig. 3.

Fig. 3 Advertisement Placement Rule of Proposed 
Technique with Photo

4.2. Overlapping Technique without Photo

For article without photo, firstly, we marked the 
position for advertisement placement in the article as a 
virtual position. Later, we organized the advertisement 
placement pattern by starting from the upper left, lower 
right, upper right, and lower left from the predetermined 

virtual position, while keeping the position of the close 
button in the opposite side of the over-lapping condition 
as shown in fig. 4.

Ⅴ. Evaluation of Proposed Technique

To evaluate the system based on advertisement 
satisfaction value, we calculated the amount of free 
space in the article by comparing the results of the 
existing technique and our proposed technique. The 
evaluation was established by calculating the amount of 
free space based on the number of advertisements during 
the reading time. fig. 5 represents the results of evaluation 
in which conducted by comparing the amount of free 
space using our proposed technique and other types. The 
research environment was established by assuming the 
size of the article as 100% and the size of the photo as 
30%. The size of each advertisement was 10%, and we 
added two advertisements in the article. 

(a) Type 1

    

(b) Type 2

(c) Type 3

    

(d) Proposed
Fig. 5 Prototype Implementation for Performance Comparison

Fig. 4 Advertisement Placement Rule of Proposed 
Technique without Photo
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The following is comparison of free space for article 
with photo when scrolled up. For type 1, the initial free 
space was 50%, with 30% for the photo and 20% for two 
advertisements. The amount of free space increased 
during the first scroll time period (1) of the 
advertisement, second scroll time period (2) for the 
photo and the third scroll time period (3) for final 
advertisement, in which eventually the advertisement 
disappeared completely and the final space reached 
100%. Type 2 disclosed the same start with type 1, while 
maintaining the advertisement display on the screen, and 
the whole advertisement did not disappear. Thus, the 
amount of free spaces reached 70%. For type 3, the start 
was the same as type 1 and 2, although it presented 
different result in which one of advertisement was 
displayed on the screen. Thus, the maximum free space 
reached 90%. We propose that the free space, to be 
started from 70% (100% - 30% of the photo size), in which, 
the amount of the two advertisements will be ignored as 
it will be fixed on the photo. In this case, the amount of 
free space increased when scrolled up, and the maximum 
free space reached 100%, as shown in fig. 6.

Fig. 6 Comparison of Free Space for an Article with a 
Photo when scrolling up

Below is comparison of free space for article without 
photo. Type 1, 2, and 3 had the same initial free space, or 
80% (100% - 20% of the two advertisements). For type 
1, the amount of free spaces decreased when scrolled up, 
from the first scroll time period (1) for the first 
advertisement to the second scroll time period (2) for the 
next advertisement, and eventually the free space 
reached 100%. For type 2, the amount of free space was 

the same on 80%, as the position of the advertisement 
was fixed on the screen. For type 3, the result was almost 
similar to type 1, however, the amount of maximum free 
space was 90%, as one of the advertisements were 
displayed on the screen. With the overlapping concept, 
we propose that the free space to be started from 83% 
and the amount of free spaces will increase during the 
scrolling up, thus, the maximum free space will reach 
100%, as shown in fig. 7.

Fig. 7 Comparison of Free Space for an Article without 
Photo when scrolling up

Below is free space based on some advertisements in 
the article. fig. 8 represents total free space for the article 
with photos that was started from 70% (100% - 30% of 
the photo size). For type 1, the amount of free space 
decreased when added with a number of advertisements. 
Wherefore, the amount of free space after adding four 
advertisements reached 30%. Type 2 and type 3 
demonstrated the same starting point and result with type 
1. We proposed the same starting point with other types. 
However, even though the number of advertisements 
increases up to four, the number of advertisements will 
be ignored because it will be placed on the photo and our 
amount of free space will remain at 70%. In fig. 9, all 
types attained the same amount of free space (100%) 
without photo in the article. For type 1, 2 and 3, the 
amount of free space decreased when added with a 
number of advertisements and the maximum free space 
decreased to 60% after adding four advertisements. We 
propose that the initial amount of free space to be 
decreased from 100% to 90% (100% - 10% for one 
advertisement). For the next advertisement, the decrease 
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could be different from other type, despite the same 
advertisement size of 10%. With the overlapping concept, 
the free space decreased to 82% when adding the second 
advertisement, and 78% when adding the third 
advertisement, and final free space reached 70%.

Fig. 8 Comparison of Free Space for Article with Photo

Fig. 9 Comparison of Free Space for Article without 
Photo

Based on the comparison results, our technique is 
proven to attain more significant amount of free space 
and more efficient compared to the other techniques.

Ⅵ. Conclusion 

In this study, we have provided solution for displaying 
smart advertisement in mobile news article. It can be 
started by identifying and classifying types and dividing 
the type of web advertisement based on the advertisement 
area, such as fixed on article, fixed on screen and the 

combination. Based on level of satisfaction on the 
appearing types of advertisement, and the readers’ views, 
they commonly prefer to have news articles with better 
space without advertisements that block the news article. 
In fact, the appearing advertisement results in readers’ 
loss of interest in continuing reading the article in which 
eventually affects the sustainability of the article 
providers. They might lose most of their readers. We 
propose to have fixed on article and use overlapping 
technique to create more free space in mobile news 
article. The main idea is to focus on the advertisement on 
one area by displaying the advertisement on the article 
with photo and/or create virtual space to place the 
advertisement whenever the article does not contain any 
photo. Based on the result of comparison between our 
proposed technique and currently existing technique, our 
system has proven to attain more free space in more 
significant and efficient way compared to the previous 
methods.
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