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Abstract 

Automation of the entire image mapping system is the ultimate goal of current research efforts in 

imagemetrology. In this paper, author presents the design and implementation of a MATLAB program 

thatautomates the processes involved in locating conjugate points on a pair of overlapping photograph 

usingepipolar correlation. In order to achieve this, sets of overlapping photographic stereopairs from 

differentsources were collected and used as input. The program was designed to perform the following 

processes;load the photographic stereopair, carryout an automated feature extraction to extract interest 

points in bothphotos, match these points putatively and remove false matches (outliers). The resulting 

inlier points wereused to compute the fundamental matrix describing the epipolar geometry between the 

photographicstereopair. 
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1. Introduction  

The process of photogrammetric modeling for the 

various applications such as creation of 

topographic and other thematic maps, 3D 

perspective views of scenes, Terrestrial mobile 

Mapping, medical application, DEM creation, 

stereo positioning, personal identification or face 

recognition and other photogrammetric 

applications, are achieved by stereo modeling (3D 

modeling) approach which require conjugate 

points. Conjugate points are same object point 

which appears on a pair of overlapping 

photographs which may be used to establish a 

relative relationship between two camera stations 

and for the creation of stereo models for various 

photogrammetric applications. For the purpose of 

this work, we shall first use the feature based 

matching approach to establish initial 

correspondences and compute the fundamental 

matrix describing the epipolar geometry. Then, 

the area based matching is carried out for 

matching user specified points, using the epipolar 

geometry described by the fundamental matrix. 

The initial feature based matching will be used to 

ensure robustness of the application as well as 

reducing the human input, so as to minimize the 

possible occurrences of human error. All these 

processes would occur using a Graphical User 

interface (GUI) which would also be crated to 

enhance ease of usage of the program. 

The remainder of the paper is organized as 

follows:                                                   

In section II, Epipolar Geometry is discussed. 

While algorithm is describes in section III, 

comparative simulation results are presented in 

section IV. Finally conclusions are given in 

section V. 

II. Epipolar (Stereo) Geometry 

The epipole is the point of intersection of the line 

joining the camera centres (the baseline) with the 

image plane. Equivalently, the epipole is the 

image in one view of the camera centre of the 
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other view. It is also the vanishing point of the 

baseline (translation) direction.  

 

Stereo image pair with horizontal epipolar lines 

 

An epipolar plane is a plane containing the 

baseline. There is a one-parameter family (a 

pencil) of epipolar planes. An epipolar line is the 

intersection of an epipolar plane with the image 

plane. All epipolar lines intersect at the epipole. 

An epipolar plane intersects the left and right 

image planes in epipolar lines, and defines the 

correspondence between the lines.  

III. ALGORITHM 

The block performs a comparison and repeats it K 

number of times between successive 

transformation matrices. If you select the Find and 

exclude outlier option, the RANSAC and Least 

Median Squares (LMS) algorithms become 

available. These algorithms calculate and compare 

a distance metric. The transformation matrix that 

produces the smaller distance metric becomes the 

new transformation matrix that the next 

comparison uses. A final transformation matrix is 

resolved when either.  

K number of random samplings is performed .The 

RANSAC algorithm, when enough number of 

inlier point pairs can be mapped, (dynamically 

updating K)  

The Estimate Geometric Transformation 

algorithm follows these steps:  

 

1. A transformation H matrix is initialized to zeros                                                       

2. Set count = 0 (Randomly sampling).  

3. While count < K , where K is total number of 

random samplings to perform, perform the 

following;  

a. Increment the count; count = count + 1.   

b. Randomly select pair of points from images a 

and b, (2 pairs for Nonreflective similarity, 3 pairs 

for affine, or 4 pairs for projective).                                                    

c. Calculate a transformation matrix H, from the 

selected points.  

d. If H has a distance metric less than that of H, 

then replace H with H.  

 

(Optional for RANSAC algorithm only)  

i. Update K dynamically.  

ii. Exit out of sampling loop if enough number of 

point pairs can be mapped by H.  

4. Use all point pairs in images a and b that can be 

mapped by H to calculate a refined transformation 

matrix H.  

5. Iterative Refinement, (Optional for RANSAC 

and LMS algorithms)  

a. Denote all point pairs that can be mapped by H 

as inliers.  

b. Use inlier point pairs to calculate a 

transformation matrix H.  

c. If H has a distance metric less than that of H, 

then replace H with H, otherwise exit the loop.  
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IV Result 

 

 

Sr. 

No. 

Feature  Value 

1  Percentage Overlap  55  

2  No of features detected on 

left photo  

183  

3  No of features detected on 

right photo  

178  

4  No of putatively Matching 

index pairs  

63  

5  No of inlier matching points  32  

6  No of outlier points  31  

7  R.M.S error in epipolar 

constraints  

0.00  

8  R.M.S error delta X  0.03  

9  R.M.S error delta Y  0.06  

 

V.  Conclusion 

In this paper, we have detect matching points of 

two images. The Program has capability to 

automatically extract point features, match these 

points, remove outliers and establish epipolar 

geometry described by the fundamental matrix 

using a set of photographic stereopair as the only 

input                                             for a wide range 

of applications. 
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