SIFT (Scale-invariant feature transform), SURF (Speeded up robust features)
Scale- and rotation-invariant interest point detector and descriptor.
· detector (keypoints)
· descriptor 
· matching

Aplicações: Camera calibration, 3D reconstruction, image registration, and object recognition.
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SIFT (Scale-invariant feature transform)
Programas de dentro da biblioteca Cekeikon/Proeikon:
1) Grayscale, usando a implementação original do autor da técnica Lowe: 
>sift 
2) Colorido, usando a implementação do Geusebroek: 
>csift
3) Usando funções do OpenCV 2.4.10
>descript

Problemas para buscar modelos simples com poucas texturas e padrões repetidos.

@REM 2016

descript keysift a1.pgm a1-key.xml 0.5 1

descript keymyshow a1.pgm a1-key.xml a1-my.ppm 

descript keysift a2.pgm a2-key.xml 0.5 1

descript keymyshow a2.pgm a2-key.xml a2-my.ppm

descript dessift a1.pgm a1-des.xml a1-key.xml 

descript dessift a2.pgm a2-des.xml a2-key.xml 

descript matratio a1-des.xml a2-des.xml match.txt ratio=0.08

descript matmyshow a1.pgm a2.pgm match.txt sai.png

	[image: image1.emf]

a1
	[image: image2.emf]

a2

	[image: image3.emf]

a1-my
	[image: image4.emf]

a2-my

	[image: image5.emf]

sai


Esta é a forma antiga de chamar Sift (OpenCV 2.2):

// sift1.cpp: faz associacao sift - 2016

// linkar com opencv2: compila sift1 -c -v2

#include <cekeikon.h>

#include <opencv2/nonfree/nonfree.hpp>

void ratioTest(const vector< vector<DMatch> >& nnmatches, vector<DMatch>& matches, double ratio=0.8) {
  for (auto p=nnmatches.begin(); p!=nnmatches.end(); ++p) {
    if (p->size()!=2) erro("Erro ratioTest inesperado");
    if ((*p)[1].distance>epsilon) {
      double r=(*p)[0].distance/(*p)[1].distance;
      if (r<=ratio) matches.push_back((*p)[0]);
    }
  }
}
int main() {
  Mat_<GRY> a1; le(a1,"a1.pgm");
  SiftFeatureDetector siftDet1(0.5,1);
  vector<KeyPoint> k1;
  siftDet1.detect(a1,k1);
  Mat_<FLT> d1;
  SiftDescriptorExtractor siftDes1;  

  siftDes1.compute(a1,k1,d1);
  xprint(k1.size());
  xprint(d1.size());
  Mat_<GRY> a2; le(a2,"a2.pgm");
  SiftFeatureDetector siftDet2(0.5,1);
  vector<KeyPoint> k2;
  siftDet2.detect(a2,k2);
  Mat_<FLT> d2;
  SiftDescriptorExtractor siftDes2;  

  siftDes2.compute(a2,k2,d2);
  xprint(k2.size());
  xprint(d2.size());
  vector< vector<DMatch> > nnmatches;
  BFMatcher matcher(NORM_L2);
  //FlannBasedMatcher matcher;

  matcher.knnMatch(d1,d2,nnmatches,2);
  xprint(nnmatches.size());
  vector<DMatch> matches;
  ratioTest(nnmatches,matches,0.10); // ordenado por ratio

  xprint(matches.size());
  Mat_<COR> sai=matMyShow(a1,a2,matches,k1,k2,'R',4); 

  imp(sai,"sift1.png");
}
[image: image6.emf]


sift1.png
Esta é a forma nova de chamar Sift (OpenCV 2.4)

Documentação está em:

http://docs.opencv.org/2.4/modules/nonfree/doc/feature_detection.html
// sift2.cpp: faz associacao sift - 2016

// linkar com opencv2: compila sift2 -c -v2

// http://docs.opencv.org/2.4/modules/nonfree/doc/feature_detection.html

#include <cekeikon.h>

#include <opencv2/nonfree/nonfree.hpp>

void ratioTest(const vector< vector<DMatch> >& nnmatches, vector<DMatch>& matches, double ratio=0.8) {
  for (unsigned i=0; i<nnmatches.size(); i++) {
    const vector<DMatch>& m=nnmatches[i];
    if (m.size()!=2) erro("Erro ratioTest inesperado");
    if (m[1].distance>epsilon) {
      double r=m[0].distance/m[1].distance;
      if (r<=ratio) matches.push_back(m[0]);
    }
  }
}
int main() {
  Mat_<GRY> a1; le(a1,"a1.pgm");
  SIFT sift1(0,3,0.10,10,1.6);
  vector<KeyPoint> k1;
  Mat_<FLT> d1;
  sift1(a1,Mat(),k1,d1,false);
  xprint(k1.size());
  xprint(d1.size());
  Mat_<GRY> a2; le(a2,"a2.pgm");
  SIFT sift2(0,3,0.10,10,1.6);
  vector<KeyPoint> k2;
  Mat_<FLT> d2;
  sift2(a2,Mat(),k2,d2,false);
  xprint(k2.size());
  xprint(d2.size());
  vector< vector<DMatch> > nnmatches;
  BFMatcher matcher(NORM_L2);
  //FlannBasedMatcher matcher;

  matcher.knnMatch(d1,d2,nnmatches,2);
  xprint(nnmatches.size());
  vector<DMatch> matches;
  ratioTest(nnmatches,matches,0.1); // ordenado por ratio

  xprint(matches.size());
  Mat_<COR> sai=matMyShow(a1,a2,matches,k1,k2,'R',4); 

  imp(sai,"sift2.png");
}
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sift2.png
// surf1.cpp: faz associacao surf - 2016

// linkar com opencv2: compila surf1 -c -v2

// http://docs.opencv.org/2.4/modules/nonfree/doc/feature_detection.html

#include <cekeikon.h>

#include <opencv2/nonfree/nonfree.hpp>

void ratioTest(const vector< vector<DMatch> >& nnmatches, vector<DMatch>& matches, double ratio=0.8) {
  for (unsigned i=0; i<nnmatches.size(); i++) {
    const vector<DMatch>& m=nnmatches[i];
    if (m.size()!=2) erro("Erro ratioTest inesperado");
    if (m[1].distance>epsilon) {
      double r=m[0].distance/m[1].distance;
      if (r<=ratio) matches.push_back(m[0]);
    }
  }
}
int main() {
  Mat_<GRY> a1; le(a1,"a1.pgm");
  SURF surf1;
  vector<KeyPoint> k1;
  Mat_<FLT> d1;
  surf1(a1,Mat(),k1,d1);
  xprint(k1.size());
  xprint(d1.size());
  Mat_<GRY> a2; le(a2,"a2.pgm");
  SURF surf2;
  vector<KeyPoint> k2;
  Mat_<FLT> d2;
  surf2(a2,Mat(),k2,d2);
  xprint(k2.size());
  xprint(d2.size());
  vector< vector<DMatch> > nnmatches;
  BFMatcher matcher(NORM_L2);
  //FlannBasedMatcher matcher;

  matcher.knnMatch(d1,d2,nnmatches,2);
  xprint(nnmatches.size());
  vector<DMatch> matches;
  ratioTest(nnmatches,matches,0.2); // ordenado por ratio

  xprint(matches.size());
  Mat_<COR> sai=matMyShow(a1,a2,matches,k1,k2,'R',1); 

  imp(sai,"surf1.png");
}
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:: Usando SIFT de Lowe/Proeikon - 2011

sift sift img1.pgm img1.key

sift sift img6.pgm img6.key

sift showkey img1.pgm img1.key img1k.ppm

sift showkey img6.pgm img6.key img6k.ppm

sift match img1.key img6.key result.res

sift showmat img1.pgm img6.pgm result.res result.ppm

sift normcasa img1.pgm result.res casanorm.txt

sift vhough img1.pgm img6.pgm casanorm.txt p.ppm
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chamine.pgm
	[image: image16.emf]


chamine.ppm

	[image: image17.emf]


result.ppm

	[image: image18.emf]


p.ppm


sift sift chamine.pgm chamine.key

sift sift img6.pgm img6.key

sift showkey chamine.pgm chamine.key chamine.ppm

sift match chamine.key img6.key result.res

sift showmat chamine.pgm img6.pgm result.res result.ppm

sift normcasa chamine.pgm result.res casanorm.txt

sift vhough chamine.pgm img6.pgm casanorm.txt p.ppm

:: Usando SIFT de OpenCV/Cekeikon
descript keysift img1.pgm img1k.xml 0.06 10

descript keysift img6.pgm img6k.xml 0.06 10

descript keymyshow img1.pgm img1k.xml img1k.ppm

descript keymyshow img6.pgm img6k.xml img6k.ppm

descript dessift img1.pgm img1d.xml img1k.xml

descript dessift img6.pgm img6d.xml img6k.xml

descript matratio img1d.xml img6d.xml match.txt ratio=0.6

descript matshow img1.pgm img6.pgm match.txt sai.png

descript matrate match.txt H1to6p
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H1to6p:
   2.9992872e-01   2.2821975e-01   2.2930182e+02

  -2.3832758e-01   2.4564042e-01   3.6767399e+02

   9.9064973e-05  -5.8498673e-05   1.0000000e+00

//casam.cpp - pos2013

#include <cekeikon.h>

#include <opencv2/nonfree/nonfree.hpp>

void mostra(Mat_<GRY> a, vector<KeyPoint>& ka)

{ Mat_<COR> sai;

  drawKeypoints(a, ka, sai, Scalar::all(-1), DrawMatchesFlags::DRAW_RICH_KEYPOINTS);

  mostra(sai); 

}

void mostra(Mat_<GRY> q, vector<KeyPoint>& kq, Mat_<GRY> a, vector<KeyPoint>& ka, vector< vector<DMatch> >& nnmatches)

{ Mat_<COR> sai;

  drawMatches(q, kq, a, ka, nnmatches, sai);

  mostra(sai); 

}

void mostra(Mat_<GRY> q, vector<KeyPoint>& kq, Mat_<GRY> a, vector<KeyPoint>& ka, vector<DMatch>& matches)

{ Mat_<COR> sai;

  drawMatches(q, kq, a, ka, matches, sai);

  mostra(sai); 

}

int main(int argc, char** argv)

{ if (argc!=3) {

    printf("casam q.pgm a.pgm\n");

    erro("Erro: Numero de argumentos invalido");

  }

  SiftFeatureDetector siftDet;

  Mat_<GRY> q; le(q,argv[1]);

  vector<KeyPoint> kq; siftDet.detect(q,kq);

  mostra(q,kq);

  Mat_<GRY> a; le(a,argv[2]);

  vector<KeyPoint> ka; siftDet.detect(a,ka);

  mostra(a,ka);

  SiftDescriptorExtractor siftDes;  

  Mat_<FLT> dq; siftDes.compute(q,kq,dq);

  Mat_<FLT> da; siftDes.compute(a,ka,da);

  BFMatcher matcher(NORM_L2);

  vector< vector<DMatch> > nnmatches;

  matcher.knnMatch(dq,da,nnmatches,2);

  mostra(q,kq,a,ka,nnmatches);

  vector<DMatch> matches;

  for (unsigned i=0; i<nnmatches.size(); i++) {

    if (nnmatches[i][1].distance>epsilon) {

      double r=nnmatches[i][0].distance/nnmatches[i][1].distance;

      if (r<=0.8) matches.push_back(nnmatches[i][0]);

    }

  }

  mostra(q,kq,a,ka,matches);

}
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descript dessift a1.png a1.xml

descript dessift q01.png q01.xml

descript dessift q02.png q02.xml

descript MatRatio q01.xml a1.xml matchq01a1.txt

descript MatShow q01.png a1.png matchq01a1.txt matq01a1.png

descript MatRatio q02.xml a1.xml matchq02a1.txt

descript MatShow q02.png a1.png matchq02a1.txt matq02a1.png
//casasurf.cpp

#include <cekeikon.h>

#include <opencv2/nonfree/nonfree.hpp>

void mostra(Mat_<GRY> a, vector<KeyPoint>& ka)

{ Mat_<COR> sai;

  drawKeypoints(a, ka, sai, Scalar::all(-1), DrawMatchesFlags::DRAW_RICH_KEYPOINTS);

  mostra(sai); 

}

void mostra(Mat_<GRY> q, vector<KeyPoint>& kq, Mat_<GRY> a, vector<KeyPoint>& ka, vector< vector<DMatch> >& nnmatches)

{ Mat_<COR> sai;

  drawMatches(q, kq, a, ka, nnmatches, sai);

  mostra(sai); 

}

void mostra(Mat_<GRY> q, vector<KeyPoint>& kq, Mat_<GRY> a, vector<KeyPoint>& ka, vector<DMatch>& matches)

{ Mat_<COR> sai;

  drawMatches(q, kq, a, ka, matches, sai);

  mostra(sai); 

}

int main(int argc, char** argv)

{ if (argc!=3) {

    printf("casam q.pgm a.pgm\n");

    erro("Erro: Numero de argumentos invalido");

  }

  SurfFeatureDetector surfDet; //surfDet(2000); 2000 e' o limiar

  Mat_<GRY> q; le(q,argv[1]);

  vector<KeyPoint> kq; surfDet.detect(q,kq);

  mostra(q,kq);

  Mat_<GRY> a; le(a,argv[2]);

  vector<KeyPoint> ka; surfDet.detect(a,ka);

  mostra(a,ka);

  SurfDescriptorExtractor SurfDes;  

  Mat_<FLT> dq; SurfDes.compute(q,kq,dq);

  Mat_<FLT> da; SurfDes.compute(a,ka,da);

  BFMatcher matcher(NORM_L2);

  vector< vector<DMatch> > nnmatches;

  matcher.knnMatch(dq,da,nnmatches,2);

  mostra(q,kq,a,ka,nnmatches);

  vector<DMatch> matches;

  for (unsigned i=0; i<nnmatches.size(); i++) {

    if (nnmatches[i][1].distance>epsilon) {

      double r=nnmatches[i][0].distance/nnmatches[i][1].distance;

      if (r<=0.8) matches.push_back(nnmatches[i][0]);

    }

  }

  mostra(q,kq,a,ka,matches);

} 
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Todos os casamentos
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Casamentos selecionados














