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FFG : Flexibility Feature Group Based Method for Image Registration

GAO Feng
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Abstract A new image registration method based on flexibility feature group (FFG) is proposed
to cope with the influence of breaking and occlusion of extracted lines in images as well as improving
the registration accuracy. It is divided into four steps: we firstly extract all flexibility feature
groups, which consist of main line and neighboring lines, from the based and sensed images
respectively, and then construct as much putative matching pairs between FFGs from the two
images as possible to form a matching set; thirdly. find a optimal subset to maximize its total
similarity measure and to minimize its registration error; finally, compute all control points which
are acquired from the optimal subset and be used to solve the parameters of affine transformation
model, and register the two images. The experiment results indicate that the proposed algorithm
for registration is accurate and effective and can reduce the influence of breaking and occlusion of
lines. The proposition of the concept of FFG is to take use of the space relation and extract more
information to describe the lines as well as to construct invariant features to some transformation.
In order to extract FFG, we firstly define the robustness measure, which considers the influences
of length, grads and so on. Then Main Lines are extracted from the images according to the
robustness measure. We next find the other lines that are at the neighbor window of the Main
Line to construct FFG whose descriptor parameter is computed using the angles between the Main
Line and other lines. What need to be explained is that the numbers of the lines in different FFGs
are different, that is why we call them FFG. The step of computing the corresponding of FFGs in
based and sensed images is divided into two parts, which are coarse matching and precise matching.
During the process of coarse matching, we mainly compute the corresponding of FFGs using their

descriptor parameters. What is special is that the dimensions of the descriptor parameters of
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different FFGs may be different, which are related to the numbers of lines of FFGs. To deal with
this problem, we define a new formula to measure the similarity of different FFGs. During
Precise matching, we aim to gain the optimal matching set by wiping off the wrong corresponding
pairs. In this part, we model the case and exploit a branch-and-bound method to find a subset to
maximize its total similarity measure and to minimize its registration error. In order to compute
the transformation parameters, the corresponding points in the two images should be extracted
from the matching FFGs. If the FFG are only made up of the main line and other one line, the
point of intersection of the two lines is used as the corresponding point. If the FFG is made up of
more than two lines, we firstly transform the lines, except the main line, to polar coordinates,
and then compute the centers of gravity, each of which corresponding to one new line. Finally,
we use the point of intersection of the main lines and the new line as the corresponding point.

Keywords image registration; flexibility feature group; main line; intersection point; branch-
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A OO
//read images
I1=Imageread(Baselmage file) ;
12=1Imageread(SensedImage file) ;
//extract Lines
Ll1=EFExtractLinesByCalman(I1);
L2=ExtractLinesByCalman(I12) ;
//extract Main Lines;
FOR(i=0; i< Ll.sizeO); i++){
IF(L1[7].Rob>T1){
ML1. push_back(L1[i]);

}
FOR(i=0; (<<L2.size(); i++){
IF(L2[i].Rob>T2){
ML2. push_back(L2[i]);

}
//constract Flexibility Feature Group
FOR (i=0; i<<ML l.sizeO; i++){
FOR (j=0; j<<Ll.size(); j++){
IF (L1[j]==ML1[i ]
continue;
IF (Dis(ML1[:],L1[j D<<TD1){
Ang=Angle(ML1[i],L1[j ] ;
ML1[i].Angles. push_back(Ang) ;

}
FOR (i=0; i<<ML 2.size();i++){
FOR (j=0; j<<L2.sizeO); j++){
IF (L1[j]==ML2[i])

continue;

[14]

Shi Qiang, Ma Guorui, Zhang Feifei, et al. Robust image
registration using structure features. IEEE Transactions on
Geoscience and Remote Sensing Letters, 2014, 11(12).

2045-2049

IF (Dis(ML2[i],L2[j]H)<<TD1){
Ang=Angle(ML2[i],L2[j]);
ML2[i].Angles. push_back(Ang) ;

}
//Coarse registration, MA with size of ML 1.size() X
ML 2.size() is Match array
//Sim with size of ML 1.size() X ML 2.size() is similarity
matix
FOR (i=0; i<<ML 1.size(); i++){
FOR (j=0; j<<ML 2.5sizeQ); j++){
IF (minDi f (ML1[i]. Angless ML2[ j 1. Angles) <
T3)1
MALi,j1=1;
Sim(i,j) = ComputeSimilarity(ML1[i ], ML2[j]);
}ELSE
MA[i,j]1=0;

}

//find optimal registration

//find all possible registration case that satisfies one FFG in

baseimage match one FFG in sensedimage at most

//TotalV is a array that storages integrated similarity value

//OML is a array that storage optiaml registration result

//regPara is registration parameter

FindAllRegsitartion(ML1, ML2, ToatalV) ;

MaxTotalV=GetMaxVandOptimalRegs( TotalV,MIL1,
ML2,0ML);

regPara= computeRegsitrationPara(OML) ;

RegistrationImages(I11,12,regPara,ResultImage) ;
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This work is supported by the National Natural Science
Foundation of China under Grant No. 41301492, Image
registration is an important step in the remote sensing image
analysis which needs to combine various kinds of data to get
the final result. The task includes images fusion, change
detection, environment monitor and so on. During two decades,

techniques based on feature are main topic research and lots

of researchers devote in them. However, most existing

methods can not deal with the influence of breaking and
occlusion of extracted lines in images and get high registration
accuracy. In this work, we extract a new feature-FFG, and
use this feature and a new strategy which considers both the
features’ local similarity and their spatial consistency to
register the images. All the research results can be used in

guiding, target detection and the related research projects.





