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1. Introduction  

 
Recently, according that not only internet services environment is improved, but also performance of smart 

devices is upgraded, application smart services have been developed [1]. The most one of them is educational 
services [1,2,3]. The development of a variety of smart educational content is required to be able to promote the 
educational services. However, users cannot create conveniently the educational content for eBook such as EPUB, as 
well as multimedia content including images and 2D graphics. In order to solve the problems, we have developed the 
cloud educational services [4] as well as an authoring tool [5] to support multimedia content. Smart education cloud 
system, which has been developed in [4], is a kind of education cloud systems for small size users. The system stores 
all data for a user into a cloud server. As shown in Figure 1, the user creates the educational content which will be 
uploaded to the system via the network. Here, the contents can include many types of multimedia which are text, 
image, 2D graphics, movies, 3D objects and augmented reality. After upload the contents, the students can show the 
contents by the contents viewer of their smart devices.  
 

 
Fig. 1. The cloud system diagram proposed by Jeong, et.al [3] 

 
Kwon, et.al [5] proposed implementation results of the authoring tool’s framework proposed by Jeong, et.al[4]. 

Additionally, they described items for editing text/page and simple images. In order that their proposed authoring tool 
is used to provide the education content, functions for editing images and 2D graphics have to be provided. In this 
paper, we propose an authoring tool which can create easily image/2D graphics content for the cloud education 
service system. 
 

2. The proposed authoring tool 
 

The proposed authoring tool supports 2D graphics and images as context types as shown in Figure 2. The 
components of 2D graphics consist of polyline, rectangle, triangle, circle, ellipse and text, and an editor of the 2D 
graphics can load/create/edit/save the components. The editor of images supports eleven functions such as loading, 
saving, cuts, blur, sharp, gray, darkness, brightness, vertical flip, horizontal flip and invert.   The data will be saved in 
the storage space in the cloud server, and the server creates metadata for controlling the contents in database. Users 
using our proposed authoring tool can save education content made by the components into a HTML5 file so that 
they can see the education content on smart devices. 
 

 
Fig. 2. The components of images and 2D graphics provided by our authoring tool 
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The proposed authoring tool is implemented on PC MS Windows by using MFC C#, OpenCV and 
WPF(windows presentation foundation). Basically, a user loads an image and performs editing works on the image, 
and then creates/edits 2D graphics. The edited results are saved into SVG(scalable vector graphics) format[6] so that 
the content can be viewed on smart devices. Figure 3 (a) shows a screen of the proposed authoring tool after loading 
a penguin image, and Figure 3(b) shows annotation results given by using 2D graphics components such as circle, 
line, and text for illustrating the image. Two circles in Figure 3(b) are done to give illustration on penguin’s nip and 
penguin’s wings, respectively. 
 

    
(a) Loading an image                     (b) Editing 2D graphics on the loaded image 

 
Fig. 3. The components of images and 2D graphics provided by our authoring tool 

 
3. Conclusion and further work. 

 
We developed an authoring tool to support editing functions of images and 2D graphics for creating education 

content which is used on smart devices and is saved into a XML file. In order that teachers can create favorable and 
flexible education content, advanced functions such as video, audio, 3D graphics, and augmented reality have to be 
supported. And the research on encryption and decryption is required to support transmission of safe education 
content. 
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