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Abstract 

Conventional matching algorithm on image processing has 

disparity with stereo images permit depth approximation with 

a scene. This research using stereo vision to extraction of 3D 

information form images by comparing. The major 

implementation on stereo vision is Multi Curve Fitting 

Algorithm is getting optimized results. As recommended for 

all Engineers, Computer Science, Statistics, Information 

Technology, Physics, Chemistry and Medicine. If any of them 

want to get extract data from image or visual project, image 

processing is required. 
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INTRODUCTION 

The 3D Imaging is a widely researched topic and it plays a 

major role in the computer decision making based on image 

processing applications. These applications may involve in 

finding the depth of the two images and can be identified 

through the stereo matching and stereo vision  Stereo vision is 

obtaining images using two cameras, displaced horizontally 

from one another that used to obtain two different views of a 

scene like human binocular vision.  Computer stereo vision is 

the extraction of 3D information from digital images. By 

comparing these two images the relative depth information 

can be obtained.  Most of Existing methods find it is difficult 

to estimate disparity in the occlusion, discontinuities and 

texture fewer regions in the image. In this research work, the 

focus is to improve the accuracy and the matching time. 

 

Interrelated Works 

In universal, matching algorithms for stereo can equal 

arranged into local methods and some worldwide methods. 

The collection cost are made by particular algorithm or 

scanline-found optimization are mostly applied in real time 

depth approximation, that are give censorious issue in 

computer vision demand, example as robotics and human 

computer interaction etc [5].In digital image processing 

technology the significant role is 3-D reconstruction has wide 

use in all areas and practical reality [1]. The same time but 

unlike from viewpoints applying two cameras stereo vision 

organization are used to decide depth from two images are 

taken. Any of two images are commonly scene are associated 

by an epipolar geometry with their corresponding points [2]. 

One of the aims of computer vision is to determine the world 

that we see established on one or more images and to 

reconstitute its properties like shape, clarification and color 

distributions. Computer vision techniques efforts model a 

composite visual environment using several mathematical 

methods [3]. Observational results are normally fitted by 

decide parameter evaluates of suitable mathematical formula. 

In case a relative lives between unlike data sets, the exactness 

of the parameters found can be increased by comprising this 

relationship in the conforming to process rather of fitting the 

recordings individually. The normal assumption in stereo 

matching is that the matching pixel in stereo image accepted 

like pixel measures. Regrettably, this an assumption not be 

reliable to radiometric variations in various views, conducting 

to severely dissolute matching results [4]. In this journal, 

general optimum stereo matching algorithm established on 

mended belief extension is awarded which is evidenced to 

generate a high character results while holding real operation 

time [5]. In traditional stereo matching methods number of 

local methods are proposed by determining the burden 

function w(p,q) which is easily measure the resemblance of 

inequality values of p and q pixel values[7]. As of image 

processing we awarded newly post-processing for increase the 

resolution of scope images. In reference use any two images 

high resolution colored images, the input are taken as low 

resolution range in the price of spatial resolution and 

profundity accuracy [8]. Image processing helps to collect in 

large amount of data with regards to researcher and to analyze 

them for onward image 3D projections which are shown in 

following diagram (figure – 1). 

 

 

Figure 1. Show the flow chart of the paper 

 

Vision is a common application, such as localization, 
independent steering path discovery and using for many 
computer vision applications. So this paper has become 

Original Image 

 

Preprocessing 

Image 

Successive 

weighted 

summation 

extraction 

Multi Curve 

Fitting 

Algorithm 

3D model 

display 

 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 10 (2018) pp. 7392-7405 

© Research India Publications.  http://www.ripublication.com 

7393 

enhanced techniques for aspect matching in stereo images 
capture by the self-directed medium [9]. In computer 
vision problem the most widely studied is stereo 
matching. For two major concern in matching algorithm 
that are design and processing. In time based every year 
they finding many algorithms, the two concern lean to be 

differing in the reported results: accurate stereo methods are 

usually time consuming while Graphics Processing Units -

based method accomplish high handing out speed with 

moderately low disparity accuracy[10]. 

 

LITERATURE SURVEY 

Along with the most review journals, the primary concentrate 

was to summarize and equate the veracity level and running 

time of each mention algorithm. Moreover, the discussions of 

the different stage are implementation based on “A Taxonomy 

and Evaluation of Dense Two-Frame Stereo Correspondence 

Algorithms, Daniel Scharstein and Richard Szeliski “are taken 

in survey paper in this journal [6]. 

 

METHOD – MULTI CURVE FITTING ALGORITHM  

Introduction: 

The improved stereo matching results obtained from the 

proposed technology Seed Growing Algorithm with high 

computation time. To obtain the stereo matching in less 

computation time using proposed Multi Curve Fitting 

Algorithm. Stereo vision systems can be active or passive. 

Active techniques utilize ultrasonic transducers and structured 

light or laser to simplify the stereo matching problem. On the 

other hand, passive stereo vision based only on stereo image 

pairs is less intrusive and typically able to provide a compact 

and affordable solution for range sensing. For passive stereo 

vision systems, stereo matching algorithms are crucial for 

correct and accurate depth estimation, which find for each 

pixel in one image the corresponding pixel in the other image.  

A 2D picture of displacements between corresponding pixels 

of a stereo image pair is named as a disparity map. In existing 

techniques, the methodology is an intensively cited 

classification of stereo matching algorithms for rectified 

image pairs. The new proposed methodology divides most of 

the algorithms into four sequential parts: matching cost 

calculation, cost aggregation, disparity computation, and 

disparity refinement. Among the steps, cost aggregation 

determines the performance of an algorithm in terms of 

computational complication and correctness. Cost aggregation 

can be local or global, based on differences in the range of 

supporting regions or windows. Global methods assume that 

the scene is piecewise smooth and search for disparity 

assignments over the whole stereo pair, which requires high 

computational operation. The local methods, also known as 

window-based, typically require less memory and 

computation.  

 

 

Proposed Methodology: 

As a result, the window-based algorithms are popular for fast 

disparity calculations. Local methods tend to be sensitive to 

noise; however, and its correctness at regions with sparse 

texture or near depth discontinuities relies on proper selection 

of window size. To overcome this problem, proposed variable 

windows for matching calculation, while proposed multiple 

windows to enhance correctness at regions near depth 

discontinuities. Nevertheless, performance of these 

approaches is limited, since same aggregation weights are 

applied over the windows. Recent years have seen adaptive 

support weight approaches to improve quality of disparity 

maps. Unfortunately, these approaches require independent 

support weights calculation for each pixel and dramatically 

increase computational complexity.  

An effective local stereo matching algorithm is introduced in 

proposed methodology 2, which significantly simplifies the 

intensity dependent aggregation procedure of local methods. 

The algorithm aggregates cost values effectively in terms of 

bilateral filtering by only four passes along regions, called 

separable successive weighted summation (SWS), eliminating 

iteration and support area dependency. However, the 

dissimilarity measures are coupled, which significantly restrict 

the flexibility in weighting the aggregated costs.  

In this proposed work, we present an improved stereo 

matching algorithm. Similar to existing methodologies, our 

algorithm uses whole regions as matching primitives to assess 

disparity based on SWS among horizontal and vertical 

directions. We also use the basic metrics, such as truncated 

sum of absolute difference and truncated absolute gradient 

difference, as dissimilarity measure to provide a trade-off 

between accuracy and complexity.  

The main contribution of this proposed work is to afford a 

decoupled aggregation algorithm to access the stereo 

matching cost under the framework of SWS. The algorithm is 

simply yet efficient as well as robust. In addition, the resultant 

disparity map is in a discrete space, which is unsuitable for 

image based rendering. We propose a sub pixel refinement 

technique that employs inferior candidate disparities, rather 

than spatial neighbors, to smooth out discrete values in the 

disparity map. By this arrangement for curve-fitting, even 

regions near discontinuous depth can be correctly refined. 

Moreover, this technique increases the resolution of a stereo 

algorithm with marginal additional computation.  

 

Multi Curve Fitting Algorithm  

Our stereo matching algorithm consists of three main stages. 

First, initial cost values are calculated based on dissimilarity 

measure between pixels in the reference and target images, 

and the costs are aggregated using the proposed method. 

Second, we perform initial disparity estimation by the use of a 

winner-takes-all minimum search based on the aggregated 

costs. Third, we check differences between the disparity 

values of corresponding pixel pairs for the existence of 

obscured regions and patch them by the smallest disparity 

values of nearby regions. Finally, the disparity map is refined 

by a proposed curve-fitting procedure. 
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a) Cost Definition  

Assuming that the image pair is rectified and horizontally 

aligned, two dissimilarity measures between the pixels on the 

reference image and the target image are used in this work. 

b) Cost Aggregation  

Aggregation of primary costs determines correctness and 

accuracy of disparity estimation. Based on the observation 

that costs, such as the absolute difference and the absolute 

gradient difference, represent different dissimilarity 

characteristics, they should be independently weighted in 

aggregation. This section proposes a new method that is 

compatible with separable successive weighted summation 

(SWS) while efficiently provides decoupled dissimilarity 

aggregation for robust stereo matching. 

The aggregation is a two-dimensional convolution. To reduce 

the computational complexity, each convolution is further 

decomposed into four one-dimensional convolutions. These 

one-dimensional convolutions operate from left to right, from 

right to left, from top to bottom, and from bottom to top, 

respectively. 

c) Disparity Computation 

In the last section, the matching cost is aggregated through 

weighted summation over the entire image, and the disparity 

which provides minimum cost is assigned to the 

corresponding pixel. That is, the assigned disparity for a pixel 

in the reference image, 𝐷ref, is the one with the minimum 

aggregated matching cost. 

Once the obscured regions are found, occlusion handling can 

be applied to patch them with the smallest disparity values of 

nearby regions, and the corresponding costs are also assigned 

for disparity refinement, as to be used in the next subsection. 

d) Disparity Refinement 

The disparity map obtained by the method proposed in the last 

section is discrete, since the disparity search space is an 

integer set. We propose a smoothing technique for the 

disparity refinement in this subsection. Considering that the 

initial disparity has the smallest aggregation cost in the 

potential solution space, we may interpolate for refined value 

by fitting data sets to upward curves. Besides, rather than 

directly using the neighboring disparity for refinement, we use 

both the costs and disparity in the curve-fitting algorithm. 

 

IMPLEMENTATION RESULTS 

It is most recent proposed methodology in this research work. 

The performance comparison can be done through the existing 

algorithms and this proposed work based on this computation 

time. Here we implement this analysis through the user 

interface panel in the MATLAB. Thus the implementation can 

be done through the Middlebury dataset input images as 

follows: 

  
 

   
Figure 1.1 shows the Middlebury datasets for stereo image 

matching 

 

Here we perform the implementation as four iterations with 

these above Middlebury dataset images. We observe the 

computation time for stereo matching through the seed 

growing algorithm and the multi curve fitting algorithm. 

 

Iteration 1: 

In this first iteration, the implementation can be run using the 

Teddy stereo images.  

 

Figure 1.2 shows the left and right teddy images 

 

Initially the left input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as below figure 1.3. 
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Figure 1.3 shows the left and right teddy images 

 

 

Figure 1.4 shows the Gaussian filtered for left image 

 

 

Figure 1.5 shows the results for edge detection for left image 

 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

Initially the right input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as below figure 1.6. 
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Figure 1.6 shows the left and right teddy images 

 

 

Figure 1.7 shows the Gaussian filtered for left image 

 

 

Figure 1.8 shows the results for edge detection for left image 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 
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Figure 1.9.a shows the screenshot the computation time 

of SGA 

Figure 1.9.b shows the screenshot the computation time 

of MCF 

 

We obtain and observe the computation times for the disparity 

map from the two algorithms are as above. We obtain the 

accuracy of disparity map is more or less same but the 

computation time varies from SGA to MCF for the Teddy 

images 

 

Iteration 2: 

In this first iteration, the implementation can be run using the 

Tsukuba stereo images.  

 

Figure 1.10 shows the left and right Tsukuba images 

 

 

Figure 1.11 shows the left and right teddy images 

 

Initially the left input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as above figure 1.3. 
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Figure 1.12 shows the Gaussian filtered for left image 

 

 

Figure 1.13 shows the results for edge detection for left image 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

Initially the right input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as below figure 1.14. 

 

 

 

Figure 1.14 shows the left and right teddy images 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 10 (2018) pp. 7392-7405 

© Research India Publications.  http://www.ripublication.com 

7399 

 

Figure 1.15 shows the Gaussian filtered for left image 

 

Figure 1.16 shows the results for edge detection for left image 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

 

We obtain and observe the computation times for the disparity 

map from the two algorithms are as above. We obtain the 

accuracy of disparity map is more or less same but the 

computation time varies from SGA to MCF for the Tsukuba 

images 

 

  

Figure 1.17.a shows the screenshot the computation 

time of SGA 

Figure 1.17.b shows the screenshot the computation time of 

MCF 
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Iteration 3: 

In this first iteration, the implementation can be run using the 

Teddy stereo images.  

 

Figure 1.18 shows the left and right Tsukuba images 

 

 

Figure 1.19 shows the left and right teddy images 

 

Initially the left input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as above figure 1.19. 

 

 

Figure 1.20 shows the Gaussian filtered for left image 

 

 

Figure 1.21 shows the results for edge detection for left image 
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After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

 

Initially the right input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as below figure 1.22. 

 

 

Figure 1.22 shows the left and right teddy images 

 

 

Figure 1.23 shows the Gaussian filtered for left image 

 

 

Figure 1.24 shows the results for edge detection for left image 
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After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

 

We obtain and observe the computation times for the disparity 

map from the two algorithms are as above. We obtain the 

accuracy of disparity map is more or less same but the 

computation time varies from SGA to MCF for the Cone 

images 

  

Figure 1.25.a shows the screenshot the computation 

time of SGA 

Figure 1.25.b shows the screenshot the computation time 

of MCF 

 

 Iteration 4: 

In this first iteration, the implementation can be run using the Venus stereo images.  

 

 

Figure 1.26 shows the left and right Tsukuba images Figure 1.27 shows the left and right teddy images 

 

 

Initially the left input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as above figure 1.27. 
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Figure 1.28 shows the Gaussian filtered for left image 

 

 

Figure 1.29 shows the results for edge detection for left image 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

Initially the right input image should be processed with the 

applying the color filters such as Red Filter, Blue Filter and 

Green Filter. With this process, the input image should be 

converted into gray scale image as below figure 1.30. 

 

 

Figure 1.30 shows the left and right teddy images 



International Journal of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 10 (2018) pp. 7392-7405 

© Research India Publications.  http://www.ripublication.com 

7404 

 

Figure 1.31 shows the Gaussian filtered for left image 

 

Figure 1.32 shows the results for edge detection for left image 

 

After the filtering process, the Gaussian filter should be 

applied and obtain the strong and weak edges through the 

Canny Edge Detection techniques as above. 

 

We obtain and observe the computation times for the disparity 

map from the two algorithms are as above. We obtain the 

accuracy of disparity map is more or less same but the 

computation time varies from SGA to MCF for the Cone 

images. 

  

Figure 1.33.a shows the screenshot the computation time of 

SGA 

Figure 1.33.b shows the screenshot the computation time of 

MCF 

Figure 1.33 shows the left and right venus images 

 

We obtain and observe the computation times for the disparity 

map from the two algorithms are as above. We obtain the 

accuracy of disparity map is more or less same but the 

computation time varies from SGA to MCF for the venus 

images. 

From these results for disparity map identification in 

computation time for two proposed methodologies can be 

compared through the tabular column displayed below: 
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Image Depth Estimation 

(m) 

Disparity Estimation 

(m) 

Window 

Size 

Max. 

Disparity 

Computation 

Time for SGA 

Computation 

Time for MFA 

Teddy 9.05 11.34 21 59 269785ms 1585ms 

Tsukuba 6.52 15.32 11 35 24905ms 341ms 

Cones 7.87 12.17 21 59 186161ms 1657ms 

Venus 3.7 6.77 25 19 35463ms 572ms 

 

CONCLUSION 

In this paper, the proficient cost aggregations in stereo 

matching approach are presented. Some algorithms are 

reducing the complicity but different from local approaches, 

we can reduce the time complexity in the terms of search 

range by subset of informative disparity hypotheses. The 

capability to accept poorly or even not calibrate input images 

in conjunction with its speed and the results quality show that 

this above mention algorithm can handle with the challenging 

issue of outside navigation. 
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