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Analysis and modelling

AbstrAct
Purpose: Improve the accuracy and speed of the region-growth algorithm between two 2D images.
Design/methodology/approach: The algorithm includes two parts: the selection of seeds points and 
propagation. Some improvements are made in each one. For the first part, the best-first strategy is used to assure 
the accuracy of seeds. The epipolar line constraint and continuity constraint reduce the double phase matching 
course into single phase matching. For the second one, a dynamic and adaptive window is adopted instead of 
the large window.
Findings: In the first section, the process of searching and the computational duties are decreased in large 
extent. And in the second one, the adaptive window makes the searching course more efficient in time and space. 
It is really difficult to get the most suitable window to search for the points as soon as possible. If it can be easily 
got, it will advance the efficiency of search. It is the future work.
Practical implications: The method can be used in many different images, such as the structural images and 
the facial images.
Originality/value: The original value is the region-growth algorithm, and in this paper I made some betterments 
to advance the efficiency and accuracy.
Keywords: Artificial intelligence method; Region-growth; Seed points; Single matching phase

1. Introduction 
Matching course is the most important and difficult task in 

computer vision. The aim of dense matching is to establish 
a maximum number of pixel-to-pixel correspondences between 
two images. These methods based on region-growth 
techniques [1] have shown good performance. The basic idea 
is to start from a set of exact matches as seed points, and then 
propagate the seed points to neighboring pixels using the 
region-growth principle. Dense matching with an appropriate 
size of searching window [2] has made great improvements on 
the matching speed.  

But there are still some problems. The courses of selecting 
seed points mentioned above are very complex and the speed is 
not very fast. Some articles adopt two-level matching; others 
adopt the matching course of feature points. But the two-level 

matching is complicated and the accuracy of the other matching 
courses is not very high. So some improvements are made as 
follows: Firstly, the edge areas can be assured, and then the 
searching areas are reduced largely. Except edge points some 
other interests are still needed. They can be found by Harris 
corner detection method [3]. In the course of matching, the 
epipolar constraint and the continuity constraint are both very 
useful, which can change the bidirectional matching (BM) [4] 
course into single phase matching course. The efficiency of 
matching has been improved sharply. Through the ZNCC, the 
reliable matches can be selected easily to get the seed points. 
Then the next step is to propagate the seed points to get many 
other good matches. Region-growth with a dynamic and 
adaptive window is a dense matching algorithm, which 
demonstrates good performance. The dense disparity map and 
stereo image can be achieved through this algorithm. 

1.		Introduction
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In this paper, picking up the edge points and interest points 
is introduced in the Section 2. The section of initial match and 
seed points are showed in Section 3. And section 4 tells the 
propagation. 

2. The selection of feature points 
The selection of feature points is the first step in the course 

of choosing seeds. Among feature points, the edge points and 
interest points are outstanding and easy to be found. They can 
be selected by different methods such as “differential coefficient 
operator of the first order” and “differential coefficient operator 
of the second order”. The first one includes Roberts operator, 
Sobel operator, Prewitt operator; The second one includes 
Laplace operator and LOG operator. Through comparing these 
results, the Prewitt operator has a better effect and it is used in 
this algorithm. 

After getting the edge, the practicality and the background 
can be differentiated. Then the other interest points can be 
achieved through Harris corner detection algorithm. The method 
can be used not only in the faces of human beings but also other 
things such as some buildings and forest pictures. Figure 1. 
shows us the Harris corner in a forest picture. 

Fig. 1. Harris Corner Detection in the Forest Picture 

3. The selection of seed points 
After feature points are extracted, these points are matched to 

obtain seeds within both images. Usually the correlation is 
utilized to achieve them through binocular stereo imaging system, 
which includes left-right consistency constraint or right-left check 
courses, called bidirectional matching (BM) [5]. It can be 
described as below: Firstly, for each point of left image search for 
the best match in the right image, then on the contrary, for each 
point of right image search for the best match in the left image. At 
last, only those matches which are coherent in the matching 
courses from left-to-right (direct matching phase) and from right-
to-left (reverse matching phase) can be kept. But the direct and 
reverse courses are independent, so there must be many 
ambiguous matches. Discarding erroneous matches will cost us 
a lot of time. So the method is not very efficient.  

A single matching phase algorithm is selected for seed points. 
The matching core is to detect unreliable matches during the 
direct matching phase and therefore does not require a reverse 
matching phase. This algorithm mainly relies on the epipolar 
constraint. Given this constraint the searching range is reduced 
from a 2D image to a 1D epipolar line. In order to find a matching 
point in the right image for a pixel m  of the left, search the right 
image through the right epipolar line of m . The first match M  can 
be considered as sm'  candidate match. Then continue searching 
forward. If other candidates are found such as P  andQ , the best 
one must be decided because of the uniqueness constraint.  

The comparing course of the candidate points is introduced as 
follows. Compare the similarity between the position within the 
disparity range min  of the global minimum and the positions 

3,2,1  of three candidate minima, which is referred to as local 
minimum. The global minimum can be located very quickly using 
a parallel technique. The formula below evaluates the degree of 
aggregation of the local minimum in proximity of the global one:  

min

3

1i
i

 (1) 

A low  value means that the local minima are localized in 
proximity of the global minimum and thus it can be regarded as 
reliable match. Conversely a high  value indicates that there 
are some pseudo-minima within the disparity range and hence the 
match is considered as potentially ambiguous and unreliable. The 
course is described within Figure 2, in which the point 2  is the 
high value candidate. 

Fig. 2. The similarities between candidates and the global minimum 

The seed points are crucial to the course of propagation, 
which influences the accuracy of matching at a large degree, and a 
few seeds can be propagated into many matching points. So some 
seeds with high reliability should be selected firstly. Although the 
single matching phase algorithm can provide some pairs of 
matching points with certain reliability, some other strategies are 
still needed to pick out better ones. ZNCC (zero-mean normalized 
cross-correlation) correlation measure is a good measurement for 
matching seeds.  

2.		the	selection	of	feature	
points

3.		the	selection	of	seed	points
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The ZNCCx  at point TyxX ),(  with the shift 
Tyx,  is defined to be formula (2), where xI  and xI

are the luminance of pixels for the given window centered at x :

 (2)

4. The propagation 

The next section of dense matching algorithm is 
propagation. After getting the seed points, the course of 
propagation can begin to achieve other regions of the images. 
Region-growth technique uses the continuity assumption. The 
basic idea is: if a point P  in the left image is corresponding to 
a point 'P  in the right image, the matching point of a point Q  in 
the neighborhood of point P  must near point 'P . Thus the 

search area of 
'Q  is restricted in the neighborhood of 'P . If 

a pair of matching points has been found with high accuracy, the 
position of the search window with a very small size can be 
determined accordingly and the search window within the 33

or 44  (pixel) is used to find the maximum match value, which 
can be regarded as correct correspondence of the point under 
consideration. Their relative positions with points are shown in 
Figure 3.  

Fig. 3.The searching strategy of points near one seed point 

In this algorithm, the smaller window (within the 3 3 or 
4 4  pixel) is adopted. It reduces the search areas and 
computational duties, comparing with 77  window, and 
advances the matching speed in large extent. But the smaller 
window can not get the good effect in every area especially low-
textured areas. So the dynamic window can solve this problem 
very well. In the textured areas a smaller window is used; in the 
low-textured areas a larger window should be adopted. Then 
good matching effect and reconstruction results are achieved 
and showed in the Figure 4 and Figure 5. 

In addition, the edge has been partitioned, so the search 
areas are reduced. But intersected accuracy is not very high, 
there must be some mistakes. So scope should be amplified in 
some extent on the basis of the original edge. 

Fig. 4. 100 matching points of propagation seeds in both images 

Fig. 5. (a) (b) The matching images of seed points by hand; 
(c) The stereo reconstruction image 

5. Conclusions and Future Work 
An improved region-growth algorithm is presented. The 

main contributions are trifold. Image segmentation deduces the 
searching range and decreases the computational duties. The 
epipolar constraint makes the double matching phase into single 
matching phase. A dynamic searching window is another 
contribution, which can improve the efficiency of search. 

The algorithm has good adaptability, in the future the aims 
should focus on the wide applications. 
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