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The most of classes of OGRE 3D engine take one role of 3 
roles: Scene Management, Resource Management, 
Rendering. OGRE 3D can organize scenes hierarchically; 
nodes allow objects to be attached to each other and can move 
following each others. Resource Management can manage all 
resources needed for rendering like as geometry, textures, 
fonts, et al. The most important task for this is the loading, 
re-use and unloading of resources carefully. OGRE3D can 
get the visuals on the screen through the lower-level of the 
rendering pipeline. 

 

 
 

 
TABLE I: THE RELATIONSHIP BETWEEN THE ELEMENT OF THE CONTENT 

AND THE VIEWER FATIGUE 

Element of the 
content 

Characteristics of viewer fatigue caused by the 
element 

Size of the world Viewers feel cramped for space in the narrow space.

Velocity of the 
object Viewers feel dizzy when objects move fast. 

Movement of the 
camera 

Viewers feel dizzy when movement of the camera is 
fast or the viewpoint of the camera changes too 

often. 
Displacement of 

objects in the 
world 

The distance of the nearest object and the most 
distant object can increase the scope of the disparity 

of viewer, which cause viewer fatigue in eyes. 
 

We have divided these factors into two groups, temporal or 
spatial factor and implemented a tool to test viewer fatigue 
for various values of these factors. Temporal factors are the 
velocity of the object and spatial factors are the complexity of 
objects which are displaced in the world of the content and 
the color of the object. 
 

  

A. Overview of the Tool 
OGRE3D supports plug in for rendering stereoscopic 

images, the stereoscopy. The stereoscopy can obtain OGRE's 
forum. This plug-in support stereoscopic camera can render 
image for left and right eyes.  

There are two modes: Anaglyph mode, interlaced mode. In 
the anaglyph mode, the image is made of a red and a cyan 
layer representing the left and the right eye. This can be 
viewed with simple red/cyan glasses. In the interlaced mode, 
the left and the right images are mixed with a check board or 
with a strips pattern. We have implemented a tool in the 
interlaced mode.  

Fig. 2 is a diagram of the testing tool. The core 
sub-systems of the tool are menu manager and stereoscopic 
image render. Menu manager manipulate the input data of the 
viewer to find parameters to make them feel comfortable as 
seeing stereoscopic images. 

 
Fig. 2. Diagram of the testing tool. 

 
Scene manager place objects to the number which viewer 

enter in menu and create left and right camera used in the 
stereoscopic frame render. Resource management changes 
the color of the object of which color is selected by the viewer. 
Velocity of the movable object can get the scene manager 
decide the position of object in the next frame.  

B. Testing Viewer Fatigue for the Spatial Factor 
Fig. 3 and Fig. 4 show the testing viewer fatigue for the 

complexity of the object, one of the spatial factors. Viewer 
can test their fatigue on the various values of the object type, 
the amount of the object. A tool support five object types, car, 
drum, robot, ball, house. These object type can be added to a 
tool by user. The number of objects range from 0 to 100. 
Objects can be placed on the random position as to the 
number of objects which viewer would select. 

Fig. 3 shows the testing viewer fatigue when objects are 
drum and the number of object is 8. Objects are robots and 
the number of object is 20 in Fig. 4. The complexity of Fig. 4 
is higher compared to Fig. 3. The amount of the viewer 
fatigue can be different as to viewer's conditions.  

However, we can get the boundary which can cause fatigue 
to most viewers. 
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Fig. 1 shows an example of the hierarchical scene graph.

The entity position is determined relatively to the parent of 

the node. In Fig. 1, the position of entity 1 and entity 2 will be 

(30, 20, 30) and (130, 30, 40) in x, y, z coordinates. When we 

move the parent node 5 units along y-axis, all children will 

also be moved by 5 units along the y-axis [5] and [6].

III. FACTORS CAUSING FATIGUE IN STEREOSCOPIC 

CONTENTS

There are many researches which have studied about 

factors causing viewing fatigue or discomfort of viewers in 

stereoscopic contents. It has been known that big disparity is 

preferred for string 3D visual impact but often causes viewer 

fatigue. So, many researchers have tried to find a way to 

adjust disparity depending on viewer's condition[7]. 

However, elements of the content can cause viewer fatigue or 

discomfort, like as the amount of the objects in the content, 

colors or textures used in the object, fast or slow movement 

of the object, the interval time of two scenes, et al [8] and [9]. 

Table I shows the relationship between the element of the 

content and the viewer fatigue that can be caused by the 

element. 

IV. TOOLS FOR TESTING VIEWER FATIGUE
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