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Abstract— This paper proposed a perceptually oriented 

geometrical primitive location method for simplification of 3D 

objects. The image is to be snapped and rendered based on the 

perceptual information which the human vision system has 

identified. Human vision filtering approach that is 2D discrete 

wavelet transformation has been applied to extract the 

imperceptible details in the image. Then with the help of 

rasterization perceptual information of that image has been 

mapped on the 2D screen. The statistics is carried out to determine 

whether a traced primitive is to be conserved. The results show that 

this method is able to efficiently locate the perceptible primitives 

and leave the imperceptible and not displayable primitives to be 

further handled by simplification operations which enable a strong 

perceptual feature preserved simplification of 3D objects. 
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I. INTRODUCTION 

The eye plays an important role in our life; we cannot just 

view the object in our surrounding but also read the letters, 

view painting and photographs etc. So the computer vision is 
nothing but giving the eye to the computer system which can 

be done with the help of graphics. The computation of high-

fidelity images in real-time remains one of the key challenges 

for computer graphics. Most of the recent work has shown 

that by understanding the human visual system, selective 

rendering may be used to render only those parts to which the 

human viewer is attending at high quality and the rest of the 

scene at a much lower quality. 

It has often been said that computer vision and computer 

graphics are closely related, being inverses of the same 

problem. Computer graphics can be considered image 

synthesis in that it takes a mathematical description of a scene 
and produces a 2D array of numbers, which is an image. 

Computer vision can be considered a form of image analysis, 

taking a 2D image and converting it into a mathematical 

description [2]. 

Rendering of the images plays an important role in drawing 

the images on the screen and Human Visual System that is eye 

perceives the image based on the attention and pre attention it 

is giving to an object, which is based on the knowledge of the 

image the eye perceives. Many researchers are working on the 

integration of the HVS perception and the rendering. In 

rendering, for example, the integration can lead to the targeted 
allocation of computing resources to aspects of a scene that 

matter most for human observers [3]. In visualization, the 
manner in which information is presented is now often driven 

by knowledge of low-level cues that is pre attentive features. 

So human visual system and graphics have a relationship 

which is to be explained in this research paper. 

II. RELATED WORK 

 There are number of techniques which are used for rendering 

which provide efficient results. But still rendering of a 3D 

object is quite complex, as capability of the modern display 

hardware. For increasing the interactivity in the application 

the geometric information should be stored in such a way that 

the rendering will be accelerated. In Computer graphics, mesh 
simplification is a well explored topic [5]. The proposed 

model in this research paper is using polygon reduction 

algorithms which are suitable for continuous surface rather 

than component based model. The main reasons are the strong 

structured features of object and the aggregate detail of 

components [6]. To overcome these defects, human 

perception is introduced into polygon reduction in order to 

allocate more geometry to more visual important details, vice 

versa [7]. The proposed system consists of world coordinates 

to be mapped on the view coordinates and then projected on 

workstation which will be projected on the device with the 
help of device coordinate system. All this is achieved by 

evaluating the perception of geometry using projected errors 

or curvatures [8]. However, these methods adopt a simpler 

implementation of human vision system (HVS) model which 

may not be precise. Otherwise, device is the general inter 

medium for people to observe 3D models, extracting 

perceptual information by means of view space is therefore 

preferable. Approaches based on view space errors are able to 

evaluate the perceptibility of image on window of screen by 

introducing more rigorous HVS models derived from the 

researches on image processing [9]. However, existing 

perceptually guided simplification methods treat the 
perceptual information as weights to adjust the sequence of 

simplification operations such as edge collapse etc. [11], 

which is obviously not suitable for aggregate details. This 

paper is proposing a simplification for the continuous surface 

3D models by extracting the geometric primitives of the 

model with the help of 2D discrete wavelet transform based 

on HVS filtering technique to extract not perceptible 

information to accelerate the rendering of the 3D object on to 
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the device. In this paper for rendering rasterization is used; 

with the help of rasterization, the perceptible geometry of the 
3D object is precisely projected on the device screen. This 

idea is first proposed by [11] Du et al and followed by number 

of researcher. The main contribution of this paper is 

accelerated and precise perceptually guided method to find the 

perceptible geometric 

primitives. 

 

Perception based Simplification Algorithm 
Preliminary requirement for designing simplification 

algorithms is to make a decision that how to select a location 

for all iteration on which the simplification operations have to 

perform. This decision making process defines the schedule of 

operations. Taking a perceptual approach to the problem 

suggests that we want to simplify at the location on the object 

that will least affect the object’s perception [1].Considering 

perceptual based information, a connection between 2D view 

coordinate system and 3D world coordinate system should be 

created. Based on the principle of rasterization rendering, 

pixels are generated by rasterization of geometric primitives 
[4]. Thus, there are two paths to build this connection. One is 

the projection of geometric primitives onto the screen. The 

perceptual information of the projected primitive is then 

decided by the projected coordinates of primitive. 

The following steps to be taken to get the information 

about the image: 

Step 1: Snapped the Object from 3D World coordinate 

System. 

Step 2: Extract the information by perception that is by 

following steps: 

1) Give the stimuli to the eye 

2) Image generation based on degree of difference in vision 

Step 3: Mapping of the image using rasterization. 
Step 4: Extraction of perceptually geometric coordinates. 

Steps 5: Simplified coordinates of the location. 

Figure 1 is explaining the flow of the above mentioned 

algorithm with the help of diagram.  

 

 
Figure 1: Flow Diagram of the Simplification Algorithm 

 

The diagram is showing the Input image which is to be 

simplified. The eye perceives the part of the image as per the 
visibility of the image coordinates where attentive and pre-

attentive nature plays an important role. 

The input image signal is filtered with the help of 2D Discrete 

Wavelet Transformation. The level of decomposition 

of the signal will decide how much filtering we want to do. It 

is always 2n here n is the number of levels. Figure 2 is 

showing the three levels 2D DWT filtering. 

 
Figure 2: Three Levels Discrete Wavelet Transformation 

Filtering 

The imperceptible details of the coordinates will be received 

with the help of filtering The visual difference predictor will 

be having the perceptual image which is precisely mapped to 

the device with the help of rasterization to get all the 

perceptible geometric primitives location. Rasterization is 

quite quicker than pixel-by-pixel rendering. It is the effective 

rendering technique which convert vector into raster by using 

different transformation stacks. The perceptual information 

which is a vector can be translated into raster that is pixel by 

pixel information and store in the matrix. As most of the 
display now uses true colors so there will be 24 bits per pixel 

that is 8 bit for R (Red), 8 bits for G(Green), 8 bit for B(Blue). 

It is an accelerated rendering technique. Transformation stack 

consists of different transformation on the input image; 

imagine a simple scene with a single model of a person. The 

person is standing upright, facing an arbitrary direction while 

his head is turned in another direction. The person is also 

located at a certain offset from the origin. A stream of 

vertices, the model, would be loaded to represent the person. 

First, a translation matrix would be pushed onto the stack to 

move the model to the correct location. A scaling matrix 

would be pushed onto the stack to size the model correctly. A 
rotation about the yaxis would be pushed onto the stack to 

orient the model properly. Then, the stream of vertices 

representing the body would be sent through the rasterizer. 

Since the head is facing a different direction, the rotation 

matrix would be popped off the top of the stack and a different 

rotation matrix about the y-axis with a different angle would 

be pushed. Finally the stream of vertices representing the head 

would be sent to the rasterizer. After all points have been 

transformed to their desired locations in 3 D-space with 

respect to the viewer, they must be transformed to the 2-D 

image plane. The simplest projection, the orthographic 
projection, simply involves removing the z component from 
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transformed 3D vertices. Orthographic projections have the 

property that all parallel lines in 3-space will remain parallel 
in the 2-D representation. 

 

Discussion 

The image which is input to the eye will be part of World 

coordinate system. Based on the eye perception the image 

is to be redrawn on the screen. 2D Discrete Wavelet 

Transformation used for the HVS filtering which is applied on 

the image to get imperceptible information. Perception is to be 

mapped and store the pixel information in the Frame buffer 

using rasterization. A matrix of the image has been formed 

and all the geometric primitive locations of the input image 

has been stored in that matrix. This methods help to simplify 
and accelerate rendering of the 3 D image. 

Conclusion 

There are many models which are used for simplification. 

Some of them are using mesh simplification, simplification of 

the geometric primitive location using ray tracing, reducing 

LOD (Line Of Detail) complexities. In this research paper the 

another aspect of simplification has been discussed that is 

using rasterization and 2D DWT filtering which is capable of 

giving filtered information about imperceptible information of 

an image which is put in front of Human eye. This approach is 

quite effective as compared to the previously implemented 
methodologies for simplification. This approach is having 

limitation that texture information has not been considered 

.The further work is required to be done on the texture 

simplification. 
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