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Mathematics is one of the subjects learned from elementary school to high 

school. Often students find it difficult to understand mathematics, especially on 

the topic of geometry. The difficulty of students to be able to imagine objects 

depicted in geometry lessons, especially in geometrical objects, makes students 

not interested in studying them even though geometry is an important topic that 

students must master. The utilization of computer technology to create three-

dimensional objects will greatly assist students in understanding geometric 

objects, especially geometric shapes which are three-dimensional objects in 

geometry. X3D is a computer technology that can produce three-dimensional 

objects from geometric images, with a very simple program code but with very 

interesting results because the resulting three-dimensional objects can be seen 

from all sides and besides that X3D can also be accessed online using a web 

browser. Of course, this will make it easier for students to learn because it can be 

accessed anytime and from anywhere 
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1. Introduction 

 

Mathematics is one of the subjects that is often disliked by most students in general, this is due to the 

difficulty of understanding mathematics lessons so that students are not interested in learning mathematics. 

Mathematics is a science that is very important and has a very big role in everyday life. Because it is so 

important in 1777 - 1855 a German mathematician Carl Friedrich Gauss said that mathematics is the queen of 

science because according to him mathematics is a science that can reveal natural phenomena [1]. Geometry 

is an important branch of science in mathematics that deals with shapes, sizes, images, and also the nature of 

space. With geometry mathematical ideas can be visualized in three-dimensional form [2]. Building space is 

one of the most important topics to be mastered because spatial structure is one of the subjects of geometry 

whose visualization is in the form of three dimensions [3]. 

X3D is a technology that can visualize objects in geometry in three-dimensional form where the 

resulting output can visualize the actual shape [4]. Besides that, X3D is a multimedia-based information 

technology that has the ability to describe objects that can be seen from all sides even to the inside so that 

anyone who sees it can clearly imagine the object in question [5]. X3D is also a web-based information 

technology so that it can be displayed via a web browser which can later be accessed anywhere. 

Until now, most visualizations of geometric objects, especially in the world of education, are only 

contained in books in the form of pictures. Building space is one of the trigonometric objects that are often 

described in mathematics textbooks [2]. The difficulty of imagining the shape of a three-dimensional image 

of a spatial shape makes students also have difficulty understanding what a spatial shape is [6]. Of course this 

will make students not interested in studying geometry, even though geometry is one of the mathematical 

sciences that is always applied in the real world. Therefore, an information system is made that can visualize 

geometric geometric objects in three-dimensional form using X3D [7]. The visualization of X3D technology 

that produces three-dimensional objects will later attract students' attention because they can interact directly 

to see all the inside and outside of the three-dimensional shapes. 

http://iocscience.org/
file:///C:/Users/TUF%20FX505DY/Downloads/www.iocscience.org/ejournal/index.php/mantik/index
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2. Methods 

 

2.1 Virtual Reality 

Virtual reality is a technology that simulates 3D (three-dimensional) objects using computers that can be 

controlled interactively by users in cyberspace. The development of VR, as quoted from Herlangga (2016), 

dating back to 1962 where a prototype named Sensorama is made by Morton Heilig. This prototype was 

made for bring the experience of watching a movie so that it looks real by involving various senses, in this 

case the senses sight, hearing, smell and touch [8]. Virtual Reality is the appearance of images computer-

generated three-dimensional images so that looks real with the help of a number of tools certain, which 

makes the user as if physically involved in the environment (Moura, 2017) [9]. Virtual reality is a technology 

that visualizes three-dimensional objects to imitate the real world in the virtual world [10]. In simple 

language, virtual reality is the appearance of a three-dimensional model or image that looks real with the help 

of certain tools generated by a computer [11]. 

2.2 VRML and X3D 

VRML stands for Virtual Reality Modeling Language is a programming language that provides output 

in the form of three-dimensional objects which was first released (version 1.0) in 1994 [12]. Improvements 

continue to be developed and in 1997 the International Standard Organization has inaugurated VRML version 

2.0 or known as VRML97 [13]. VRML browser rendering the VRML world and makes it viewable on the 

computer screen. There are three basic approaches to displaying VRML: helper applications, stand-alone 

applications applications), and integrated applications. Each integrate themselves into the Web in a slightly 

different way. With Thus any object can be described in 3D for displayed online, including for marketing 

activities a certain product [14]. 

X3D is the successor of VRML in the form of an XML-based file format (eXtensible Markup 

Language) which has received more improvements such as humanoid animation, NURBS, morphing, and 

also the use of an XML-like syntax so that it can facilitate and expand its use with other applications [15]. 

[5]. X3D is a representation of three-dimensional objects that can be displayed through web services that are 

supported by many browsers such as Mozilla, Internet Explorer, Google Chrome [16]. The main features of 

X3D are: Is an XML file, Can be embedded into a mobile phone, In the form of real-time graphics Supports 

three-dimensional (3D) graphics such as polygon geometry, geometry with parameters, hierarchical 

transformations, lighting, and also material mapping. 

 

 
 

Figure 1. 3XD File Format 

 

2.3 Web3D 

Web3D is a concept of interactive three-dimensional content displayed via the web [7]. Web3D is a 3D 

(three-dimensional) website design that is used for virtual objects that can be viewed simultaneously from 

three sides, namely on the X side, Y side, and Z side [17]. Web3D technology requires a Web3D viewer such 

as WebGL (Web Graphics Library) which is an API from JavaScript to render three-dimensional (3D) objects 

[7]. Because Web3D natively doesn't need a server special web, then there is also no ability to pre-processing 

the content of the page to be sent to the client as 2D web technology has server-side based such as ASP, PHP, 

or CGI[18]. 
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2.4 WebGL 

Web-based Graphics Library commonly abbreviated as WebGL is a Platform Application Interfaces 

(APIs) three-dimensional (3D) graphics library that allows browsers to build three-dimensional scenes simply 

and efficiently [19]. WebGL is a piece of technology HTML5, because it is packaged in part a browser that 

supports HTML5 technology. WebGL can work on multiple browsers desktop and mobile based. WebGL 

develop and make Web search is more beautiful in appearance because it displays a visualization that move, 

from a game to data visualization. WebGL developed by The Khronos Group which is a the agency that also 

regulates OpenGL, and is a free cross-platform API which brings OpenGLES 2.0 to the web as a 3D drawing 

context in HTML [20]. Vladimir Vukicevic was the one who first introduced WebGL technology in 2007 was 

later developed by the Opera Group, followed by Google Chrome, Mozilla, Apple Safari, and other 3D 

developers. The advantages possessed by WebGL include [7]:  WebGL is built using JavaScript-

Programming, WebGL scoping JavaScript and memory variables automatically when they are no longer 

needed. WebGL can be implemented on Android. The performance capabilities of WebGL applications are on 

par with standalone applications. 

2.5 Spatial Building Object Design 

The shape of the building space that will be used as a three-dimensional model is as follows: 

 

 
Figure 2. The shape of the space in two dimensions. 

 

3. Result and Discussion 

 

3.1 Implementation of X3D to Build Space 

To design a three-dimensional space object using X3D which can be accessed online, supporting 

applications are used, namely:  Operating System. The operating system to run x3d  

a. Windows 7 operating system or the latest version of Windows 

b. MacOS 

c. Linux operating system.  

Application software the software used to support the spatial X3D design is:  

a. Sublime text  

b. HTML Programming 

c. Javascript  

d. Css Programming 

e. X3D Programming  

f. X3Dom framework for rendering three-dimensional objects on the web 

g. Browser (google chrome, opera, firefox) 

3.2 X3D Modeling 

The following objects are three-dimensional objects built using X3D running over the web 
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Figure 3. Cone 3D generated by X3D 

 

 
Figure 4. Cylinder 3D generated by X3D 

 

 
Figure 5. The spatial object generated by X3D 

 

In Figure 3, it can be seen that the shapes formed are three-dimensional objects, these objects can be 

rotated with the desired point of view so that objects can be traced from any angle 

3.3 Software Performance Analysis  

The results of the tests using browsers google chrome, opera, firefox, safari that have been carried out 

on the spatial object with a file named objectbangunruang.x3d with a file capacity of 1.2Kb which is 

accessed using the x3dom framework via a web browser only takes less than 2 seconds when the file is 

clicked until the wake-up object looks intact on the web. 
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Figure 6. Build a space, three-dimensional tube  

 

 
Figure 7. Build a space, three-dimensional Cone 

 

 
Figure 8. Browser with x3dom framework in running three-dimensional objects built using x3d. 

 

4. Conclusion 

 

The formation of three-dimensional spatial objects using x3d is very easy to do because x3d basically 

uses an XML programming syntax that is easy to understand and the output of x3d is a visualization of three-

dimensional objects, in addition to loading three-dimensional objects it only takes less than 2 seconds to 

display the whole object on the web 
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