
IJSRSET207261 | Received : 10 March 2019 | Accepted : 30 March 2019 | March-April -2019 [ 6 (2) :  665-671 ] 

 

 

© 2019 IJSRSET | Volume 6 | Issue 2 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099 

Themed Section : Engineering and Technology 

DOI : https://doi.org/10.32628/IJSRSET207261 

 
665 

Review on Stereo Vision Based Depth Estimation 

Sheshang Degadwala1, Dhairya Vyas2, Arpana Mahajan3 
1Head of Computer Engineering Department, Sigma Institute of Engineering, Vadodara, Gujarat, India 

2Managing Director, Shree Drashti Infotech LLP, Vadodara, Gujarat, India  
3Assistant Professor, Computer Engineering Department, Sigma Institute of Engineering, Vadodara, Gujarat, 

India 

ABSTRACT 

 

Stereo vision is a challenging problem and it is a wide research topic in computer vision. It has got a lot of 

attraction because it is a cost efficient way in place of using costly sensors. Stereo vision has found a great 

importance in many fields and applications in today’s world. Some of the applications include robotics, 3-D 

scanning, 3-D reconstruction, driver assistance systems, forensics, 3-D tracking etc. The fundamental test of 

sound system vision is to create exact difference map. Sound system vision calculations for the most part 

perform four stages: first, coordinating cost calculation; second, cost collection; third, dissimilarity calculation 

or enhancement; and fourth, divergence refinement. Sound system coordinating issues are likewise examined. 

An enormous number of calculations have been produced for sound system vision. But characterization of their 

performance has achieved less attraction. This paper gives a brief overview of the existing stereo vision 

algorithms. After evaluating the papers we can say that focus has been on cost aggregation and multi-step 

refinement process. Segment-based methods have also attracted attention due to their good performance. Also, 

using improved filter for cost aggregation in stereo matching achieves better results. 

Keywords : Stereo vision, Disparity map, matching cost computation, cost aggregation, disparity computation, 

disparity optimization, disparity refinement, segment-based method,  stereo matching. 

 

I. INTRODUCTION 

 

Stereo vision is one of the most researched topics in 

computer vision. It has found a great importance in 

many fields and applications in today’s world. Some 

of the applications include robotics, 3-D scanning, 3-

D reconstruction, driver assistance systems, forensics, 

3-D tracking etc. Stereo vision is used to infer depth 

from two images acquired from different viewpoint. 

Sound system vision decides the situation of a point in 

space by finding the crossing point of two lines going 

through the focal point of projection and the 

projection of the point in each picture. 

 
Fig -1 : The principle underlying stereo vision 

 

The profundity is a significant prompt of a scene, 

which is lost in standard picture securing frameworks. 

Several strategies need to be proposed to extract the 

https://doi.org/10.32628/IJSRSET207261


International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com) 

Sheshang Degadwala  et al Int J Sci Res Sci Eng Technol. March-April-2019; 6 (2) :  665-671 

 

 666 

depth. Computing the distance of an object from the 

camera system is called depth estimation [12]. And 

this is calculated from the pixel difference of its left 

and right image on the left and right camera 

respectively [12]. Disparity calculation based on 

stereo vision is an vital problem in computer vision 

research [4].  

 

1.1 Stereo Matching Problems 

 

The issue of coordinating similar focuses or territories 

in sound system picture sets is called correspondence 

issue. On the off chance that the camera geometry, 

the two dimensional quest for comparing focuses 

could be streamlined to one dimensional hunt 

dependent on epipolar amendment [2].  

 

There is additionally an issue of interestingly 

coordinating two focuses because of the way that 

enormous locales with consistent luminance exist, 

and in such districts beyond what one comparing 

point could be recognized [2].  

 

Now and then it happens that for certain pixels in left 

picture the relating pixel in right picture doesn't exist. 

 

The staying of the paper is organized as follows: 

Methodology of stereo vision algorithms in section 2. 

Section 3 gives a survey on some of the stereo vision 

algorithms with emphasis on their characteristics. 

And section 4 gives our conclusion. 

 

II. METHODOLOGY 

 

Sound system calculations by and large play out the 

accompanying four stages [1]:  

 

1. Matching Cost Computation  

2. Cost Aggregation  

3. Disparity Computation/Optimization  

4. Disparity Refinement  

 

The real arrangement of steps taken relies upon the 

particular calculation [1]. 

For instance, nearby strategies use shading or power 

esteems inside a limited window to decide the 

dissimilarity for every pixel [1]. Then again, 

worldwide calculations make unequivocal smoothness 

suspicions and afterward take care of an enhancement 

issue [1]. 

 

Each of the four steps is explained below briefly and 

different methods used by several authors have been 

reviewed with each step. 

 

2.1 Matching Cost Computation 

 

Right now, pixel is introduced with coordinating 

expenses at all divergence levels. The most well-

known pixel-based coordinating expenses incorporate 

squared force contrasts (SD) and supreme power 

contrasts (AD) [1]. Klaus et al. (2006) consolidates 

entirety of outright force contrasts (SAD) and an 

inclination based measure. Mukherjee et al. (2014) 

utilizes K-Means bunching and distinguishes group to 

which the pixel has been alloted. Mei et al. (2011) 

proposes AD-Census cost measure which viably joins 

the supreme contrasts (AD) and the registration 

change. This measure gives more exact coordinating 

outcomes than basic individual measures [10]. Zhan et 

al. (2015) proposes a novel joined coordinating cost 

estimation that comprises of the picture shading 

supreme contrast, the evaluation change and the new 

twofold RGB slope outright distinction [5]. Jiao et al. 

(2014) proposes another cost measure by 

consolidating shortened supreme contrast of shading, 

inclinations and an adjusted shading statistics change 

which improves the underlying coordinating 

exhibition [6]. 

 

2.2 Cost Aggregation 

 

Cost accumulation is a significant advance in sound 

system coordinating [1]. Most total capacities can be 

generally grouped into windows-based technique [5, 
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6], channel based strategy [9] and fragment tree-based 

strategy [7, 8, 11] Recently, full picture bolster based 

cost collection strategies [7] have increased significant 

consideration because of their high exactness and low 

computational unpredictability. Calculation in [11] 

use shading division joined with an underlying 

uniqueness gauge to register an underlying 

arrangement of plane conditions, and afterward refine 

these conditions. Muninder et al. (2014) proposed a 

novel strategy to register sub-pixel accuracy 

difference maps utilizing least traversing tree (MST) 

based cost conglomeration system. Albeit dependent 

on sections, this strategy is exceptionally strong to 

division mistakes and parameter varieties [8]. Zhan et 

al. (2015) proposed improved exponential advance 

conglomeration work. This capacity additionally fills 

in as a novel postprocessing in the refinement step 

[5]. Jiao et al. (2014) utilizes a symmetric guided 

channel for cost conglomeration. Huang et al. (2014) 

proposed a full-picture guided sifting dependent on 

eight-associated weight proliferation. This technique 

beats neighborhood cost conglomeration strategies for 

low finished locales [9]. Mei et al. (2011) proposes 

improved cross-based conglomeration technique. 

 

2.3 Disparity Computation/Optimization 

 

Papers [5, 6, 7, 8, 10] take the 'Victor Takes-All' 

procedure [1] to process the crude uniqueness map. In 

[4] the abberations of just the limit pixels is resolved 

utilizing whole of supreme contrasts (SAD) and 

afterward the uniqueness map is reproduced from 

limits. Mei et al. (2011) utilizes WTA technique to 

figure the crude dissimilarity outline further scanline 

improvement is utilized to process the middle 

divergence results. Klaus et al. (2006) decides 

abberations dependent on conviction spread. 

 

2.4 Disparity Refinement 

 

Crude uniqueness maps figured by correspondence 

calculations contain exceptions that must be 

distinguished and revised [stereovision2 ppt]. A few 

methodologies planned for improving the crude 

divergence maps have been proposed. Mukherjee et 

al. (2014) recreates the whole difference guide of the 

scene from the limits' dissimilarity through 

uniqueness spread along examine lines and 

divergence forecast of areas of vulnerability by 

considering variations of the neighboring pixels [4]. 

Mei et al. (2013) proposes to upgrade the tree 

structure with a subsequent division process, which 

utilizes both shading and the evaluated profundity 

data [7]. Muninder et al. (2014) rehashes the iterative 

structure of plane estimation and task to improve the 

outcomes. Klaus et al. (2006) upgraded arrangement is 

discovered utilizing conviction spread.  

 

Now and again it is hard to expel the entirety of the 

blunders with just a single technique. The 

calculations in [5, 6, 10] propose multi-step difference 

refinement process. Zhan et al. (2015) performed 

anomaly grouping, streamlined cross-skeleton bolster 

district, four-course proliferation, furthest left 

engendering and exponential advance channel. Jiao et 

al. (2014) proposed Remaining Artifacts Detection 

and Refinement (RADAR) which included little 

opening filling, conflicting locale discovery and 

changed occweight. Mei et al. (2011) performed 

exception identification, iterative district casting a 

ballot, legitimate insertion, profundity irregularity 

change and sub-pixel improvement. The multi-step 

refinement process gives preferred outcomes over 

single one. 

 

III. RELATED WORK 

 

In [4], a thick dissimilarity map is created by utilizing 

just 18% pixels of either left or right picture of a 

sound system picture pair. In the first place, it 

sections the daintiness estimations of left picture 

pixels utilizing K-implies grouping. At that point, a 

limit map is created which contains bogus 

distinguishing proof of pixels at the divided limits. In 

this way, it refines these divided limits utilizing 

morphological sifting and associated parts 
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investigation. Miserable (Sum of Absolute 

Differences) cost work is utilized to decide the 

inconsistencies of limit pixels. The difference map is 

recreated utilizing uniqueness engendering and 

afterward pixels whose divergence has not yet been 

resolved the estimations of the neighboring pixels are 

utilized to appraise the dissimilarity. The primary 

preferred position of this calculation is that it assesses 

the difference of refined limit pixels just, along these 

lines decreasing the quantity of calculations required.  

 

The work in [5], improves the precision of nearby 

sound system coordinating strategy utilizing joined 

coordinating expense and multi-step dissimilarity 

refinement. This calculation utilizes a direction 

picture for the entire framework rather than 

straightforwardly utilizing the crude picture. The 

consolidated coordinating expense here accomplishes 

preferred execution over single. It comprises of novel 

twofold RGB inclination, picture shading and 

improved light weight registration change. Next, the 

cost accumulation step decreases clamor however 

expends more often than not. It utilizes improved 

exponential advance collection work. Divergence is 

processed utilizing the Winner-Takes-All (WTA) 

technique. A multi-step refinement process is utilized 

which comprises of exceptions location, four-course 

proliferation, furthest left engendering and 

exponential advance channel. This progression expels 

anomalies from crude dissimilarity map. This 

calculation gives high exactness execution for both 

indoor and open air pictures. 

 

The work in [6], presents two methodologies to 

improve the presentation of neighborhood sound 

system coordinating technique. To start with, 

consolidated coordinating expense is performed by 

altered shading statistics change (MCCT), shortened 

total distinction of shading and angle and symmetric 

guided channel total. Second, an optional refinement 

approach called Remaining Artifacts Detection and 

Refinement (RADAR) further refines the outcome. 

The calculation additionally takes a shot at genuine 

groupings and profundity based applications. The 

disservice of this calculation is that the accumulation 

step and difference refinement steps are tedious.  

 

In [7], a tree based cost total for sound system 

coordinating has been introduced. For this, a tree 

structure, Segment-Tree (ST) is proposed. The ST is 

developed in three stages. To begin with, the pixels of 

the picture are assembled in a lot of fragments. 

Second, a subtree for each section id constructed. In 

conclusion, all he subtrees are associated with 

fabricate last ST. Two-pass cost collection on the tree 

structure is performed. Further, the ST is upgraded 

utilizing a subsequent division process. This 

calculation performs superior to the customary MST 

technique. Yet, the exhibition of the calculation 

depends on division is right or not. 

 

In [8], the disparity estimation is done on per-pixel 

basis instead of general methods that estimate 

disparities on per-segment basis. First of all the initial 

disparity map is generated using any local or global 

algorithm. Then colour segments are generated using 

mean-shift segmentation. And then initial set of 

planes is determined. Pixel-wise cost volume is 

computed and minimum spanning tree (MST) is used 

to compute aggregated cost. To generate more 

accurate disparity map plane filtering is done 

followed by re-labeling. The result can be enhanced 

by repeating the plane estimation and assignment 

steps. The accuracy improves with increase in 

iterations. The main advantage of this algorithm is 

that even if the initial disparity map is poor, good 

results can be acquired. 

 

The work in [9] presents an improved channel for 

sound system coordinating. This improved channel 

depends on eight-associated weight proliferation. The 

channel is applied to cost conglomeration in sound 

system coordinating techniques. Examination with 

prior four-associated weight engendering 

recommends that the proposed eight-associated 

weight spread is progressively rough. The primary bit 
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of leeway of this calculation is that we can parallelize 

the filer on equipment stage.  

 

The work in [10] presents a GPU cordial sound 

system coordinating framework. The point of the 

paper is to furnish a precise framework with close to 

ongoing execution. Here, starting coordinating cost-

volume is registered utilizing AD-Census. Cross-put 

together cost conglomeration with respect to every 

pixel's coordinating expense is registered and utilizing 

scanline improvement the middle of the road 

uniqueness results are delivered. Difference 

refinement step handles divergence mistakes in 

multi-step. However, the multi-step component 

brings an enormous arrangement of parameters.  

 

The work in [11] presents a portion based sound 

system coordinating framework. To begin with, the 

reference picture is deteriorated into homogenous 

districts utilizing mean-move shading division. The 

past advance creates countless dissimilarity planes so a 

prerequisite emerges to extricate the planes that are 

sufficiently adequate to speak to the scene. So for that 

nearby coordinating in pixel area followed by 

dissimilarity plane estimation step is performed. 

Ultimately, estimated ideal difference plane task is 

completed. Here, the mean-move division devours 

additional time. 

 

IV. CONCLUSION 

 

Estimation of difference maps from sound system 

picture sets is a difficult undertaking. Sound system 

vision is one of the most widely looked into subject in 

PC vision. We have seen the general approach for 

sound system vision calculations and significant 

highlights of a portion of the current sound system 

vision calculations. The examination has uncovered 

points of interest and impediments of each 

framework. We can't finish up to a solitary champ 

from the broke down calculations. We can say that 

there is despite everything space for improving the 

precision of dissimilarity maps by giving better 

approaches for creating progressively exact 

uniqueness maps. 
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