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Abstract- Augmented Reality (AR) is a technology that merges real world objects with computer generated virtual objects, 
that superimposes the virtual objects upon the real world and presents them in the users view. Mechanical design and 
maintenance tasks in industrial areas are some of the many domains for AR applications. In this research a prototype of AR 
system for designing and assisting in maintenance of equipment (PC) is presented. The key hardware feature of the system is 
a camera, which gives the position and orientation of equipment using AR Media and a laptop PC as the Platform of the 
whole application. The design and architecture is described. Finally experimental results are presented. This research 
explores the use of AR to improve the efficiency in a design process specifically in mechanical design. This paper presents a 
system for operating the equipment in an AR environment, the resulting application is both easy to use and cheap, in that it 
does not require expensive equipment.  
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I. INTRODUCTION 
 
Industrial machines have become advanced tools 
where automation and advanced feedback is made 
possible through dedicated control computers. With 
the development of technology, the complexity of 
industrial equipment function has increased and 
brought more probability of error occurrence. When 
an error happens, we need to display the status of 
equipment and then do further maintenance and 
repair. When repairing workers don’t know how to 
fix, or fixing the problem takes long, it will cause big 
loss. In order to lessen the loss due to equipment 
failure, we should improve the maintenance 
efficiency and reduce the repairing time. In the 
process of repairing, maintenance worker has to 
detect problems.  Then they analyze the information 
about the equipment from several regard points. 
 
By enhancing a real scene with computer generated 
objects, AR has proven itself as a valuable Human 
Computer Interaction (HCI) in numerous application 
area such as medical, military, entertainment and 
manufacturing. On-site tasks can be better performed 
with seamless integration and presentation of task 
related information to the users during the operation. 
AR allows us to combine interactive computer 
graphics with real objects in a physical environment. 
An augmented reality system generates a composite 
view for the user that is the combination of the real 
scene viewed by the user and a virtual scene 
generated by the computer that augments the scene 
with additional information. The virtual 3D models 
generated by the computer are designed to enhance 
the users’ sensory perception of the virtual world they 
are seeing or interacting with. For the rest of this 
paper, section 2 explains the motivation for product 
design for integration of AR in design. Section 3 

provides an in-depth description of the design. 
Section 4 gives an overview on the fundamentals of 
AR. A brief description of the system architecture is 
presented in section 5 and section 6 represents results. 
The final two sections describe observations on the 
system performance and conclusion. 
 
II. MOTIVATION 
 
A design process is an iterative process with the 
following steps that is requirement specification, 
conceptual design, detailed design, prototyping and 
production. During conceptual design the plans are 
prepared through 3D sketches or drawing it on paper. 
After it will be translated into 3D models and scaled 
physical mock-ups (A usually full-sized scale model 
of a structure, used for demonstration, study, or 
testing) to visualize and understand the design.  
 
Commonly Industries use commercial CAD packages 
for designing new products as it is cost effective and 
efficient approach. However, the interface provided 
to the users through desktop based Graphical User 
Interface (GUI) is less intuitive and presentation of a 
design on a 2D flat screen does not provide the user 
with “natural feel”. The AR system, features a more 
natural mode for changing views of a model and 
understanding the model, which helps to improve 
communication and perception of designs. 
 
III. DESIGN 
 
In 3D Computer Vision, determining the pose of a 3D 
model is the most complex and challenging 
problem in the field of computer vision, without 
basic knowledge of the model. Augmented Reality 
systems overlay real objects with virtual objects. 
Each virtual object is registered with respect to the 



International Journal of Soft Computing and Artificial Intelligence, ISSN: 2321-404X, Volume-2, Issue-2, Nov.-2014 

Development & Visualization of Industrial Equipment with an Augmented Reality App 
 

93 

real world and has a geometric extent. Ideally, the 
user gets the impression that the virtual objects are 
part of the real world. Just as real world objects can 
be seen from different viewing directions the virtual 
objects can be viewed from different directions. AR 
Media is a popular planar marker system for 
Augmented Reality and Human Computer Interaction 
(HCI) systems. The markers consist of a square black 
border and a pattern in the interior. The first stage of 
the recognition process is finding the marker’s black 
border, that is finding connected groups of pixels 
below a certain gray value threshold. Then the 
contour of each group is extracted, and finally those 
groups surrounded by four straight lines are marked 
as potential markers. 
 

 
Figure 1 the flowchart that displays the Marker based model 

 
The flowchart represents the exact working of the 
Augmented Reality model. This model mainly 
involves initially collecting the videos from the 
camera. Then it is followed by searching the markers 
in video frame. If marker is found then its orientation 
and position can be detected. Here identification of 
marker can be done. After this step, Specific 3D 
Model of the AR Marker retrieved from 
Computational Unit. Accordingly then identifies the 
Position & Orient 3D Models with respect to AR 
Marker. This is followed by complete 3D Model 
drawn at the same Position as the AR Marker. After 
3D model drawn on the AR Marker, Render the 3D 
models in video frame. This video stream is sent to 
user. Here the augmented image is displayed on the 
user’s display. 
 
Fundamentals of AR 
There are two main components in realizing AR, 
namely tracking and registration. 
 
A. Tracking 
Tracking establishes an understanding between the 
computational and real environments. Many types of 
sensors have been used to track the position and 
orientation (pose) of a user’s body and head in a real 
world, e.g., ultrasound, magnetic and inertial. This 

information will be used for rendering virtual objects 
to the real scene. However, current tracker-based 
systems are limited in terms of the range application 
and the vulnerability in dealing with possible noise 
and disruption. With the rapid development of the 
digital imaging technology, many recent 
developments in AR are based on the optical and 
vision techniques. Such systems are highly dependent 
on computer vision and image processing techniques 
to obtain estimated poses of the user or objects in the 
real scene. 
 
B. Registration 
Registration is the process of overlaying computer 
generated objects onto a real scene based on the pose 
estimation given by the tracking system. The 
estimated pose will specify where and what needs to 
be rendered to the real scene. Therefore, it is clear 
that the accuracy of the registration depends greatly 
on the accuracy of the estimated pose. The virtual 
objects are presented to the users using four means, 
projection onto the real scene, projection onto retinal, 
head-mounted displays (optical see-through and 
video see-through) and on a computer screen or a 
Personal Digital Assistant (PDA).One prominent 
achievement in AR came through the development of 
the AR Media from the Inglobe Technology 
Laboratory. Due to the availability of AR Media in 
the public domain and its simplicity, a large number 
of AR applications are based on it. The pose 
estimation is achieved through establishing a 
relationship between a square marker and the camera, 
based on image processing and associating the feature 
in the images to known sizes and patterns of the 
markers. 
 
IV. SYSTEM ARCHITECTURE 
 

 
Figure 2 displays the architecture of the Marker Based model 

augmented reality 
 
The tracking module is “the heart” of the augmented 
reality system; it calculates the relative pose of the 
camera in real time. The term pose means the six 
degrees of freedom (DOF) position, i.e. the 3D 
location and 3D orientation of an object. The tracking 
module enables the system to add virtual components 
as part of the real scene. The fundamental difference 
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compared to other image processing tools is that in 
augmented reality virtual objects are moved and 
rotated in 3D coordinates instead of 2D image 
coordinates. The simplest way to calculate the pose is 
to use markers. However, the mathematical model 
(projective geometry) behind other pose calculation 
methods is the same. Similar optimization problems 
arise in different pose calculation methods and are 
solved with the same optimization methods. We can 
consider markers to be a special type of features and 
thus it is natural to explain marker-based methods. 
The rendering module draws the virtual image on top 
of the camera image. In basic computer graphics, the 
virtual scene is projected on an image plane using a 
virtual camera and this projection is then rendered. 
 
V. EXPERIMENTAL RESULTS 
 
This section highlights some of the initial result of 
this system, namely an a function for superimposing 
lathe Machine on the Marker 
 
A. Interactive real lathe design 
This specifies the design of physical Lathe machine 
manufactured in Industry with a given set of 
requirements. 
 

 
Figure 3  shows physical lathe machine 

 

 
Figure 4 shows physical lathe machine with distinct parts 

B. Augmented Reality Design 
AR design of super imposing Lathe Machine on the 
Marker. Most common practices in the industry still 
depend on the information stated in a technical 
drawing. The CAD designer designs with the given 
technical drawing dimensions and finally it is sent to 
the manufacturing plant. Before manufacturing the 
equipment, the model can be shown through 
augmented reality. 
 

 
Figure 5 represents the AR design of lathe machine on Marker 

 

 
Figure 6 displays the flowchart that displays the Marker Based 

model 
VI. OBSERVATION 
 
The current work is a proof-of-concept. More work is 
required before it can be implemented in the industry. 
During the development process, the limitations of 
AR Media in terms of accuracy and stability were 
observed. It is not suitable for precise manufacturing 
applications as it is designed neither for precise 
applications nor 3D measurements, but mainly for 
overlaying virtual objects in a real scene. When the 
marker size is relatively small compared to the screen 
size, instability can be observed in the registration of 
virtual objects as the detection of the marker is less 
accurate. 
 
CONCLUSION AND FUTURE WORK 
 
The experimental results have shown that this 
prototype of AR system is able to satisfy the 
requirements of AR application. With this AR 
system, users can get help from the computer-
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generated virtual objects which interact with the real 
world. Motivated by the findings that physical objects 
can assist the thinking processes in design work, this 
research looks into facilitating mechanical design in 
AR to yield a more efficient design process.  
 
Some of the problems like geometric registration and 
performance and hardware limitation are fundamental 
problems related to the enabling technologies of 
Augmented Reality, thus they have been the focal 
point in research. There is still a lot of work to be 
done in these fields to improve the efficiency of the 
basic processes in Augmented Reality to allow more 
allocation of resources to the actual Augmented 
Reality application logic.  
 
Other areas such as photometric registration and 
interaction techniques in Augmented Reality are still 
relatively new, and will be continually researched in 
the future to bring more realism and better interaction 
to Augmented Reality applications. 
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