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| Btep 1: Detect the keypolnts using SURF Detector |

| Siep 2: Calculate descriplars {feature vectars) |

Step 3: Matching descriptor vectors ueing
FLANN matcher

between

Quick calrulation of max and min distances

keypoinis

Draw only

(le. whose distance 18 less thary 3*min_dist )

"gaod" matches

| Localize the object |

Get the comera from the image 1
{ the object to be "detected" )

Draw lines between the corners
{the mapped object in the scene - image 2 )

Show detected matches

MEE img_object = imread("c\SLjpg", CV_LOAD IMAGE GRAYSCALE);
NEt img_scene = inread("c\S2jpg”, CV_IOAD IMAGE GRAYSCALE);

if (limg_object.data || limg_scenedata)

{

stdcout << —(!) Frror reading inages " << stdiend; retum -1,
)

//— Step 1: Detect the keypaints using SURF Detectar
int minHessian = 400,

SurfFeatureletector detector(minHessian);

std-vector<Keyioint™> keypoints_ohject, keypoints_scene;

detector. detect(img_object, keypoints object);
detector.detect(img_scene, keypointsscene);

//— Step 2 Calcdlate descriptars (feature vectors)
SurfDescriptorlixtractor extractor;

VEt descriptors ohject, descriptors_scene;

extractor.compute(img_object, keypoints object, descriptors_object);
extractor.compute(img_scene, keypoints scene, descriptors scere);

//— Step 3 Matching descriptor vectors using FLANN matcher
HannBasedVEtcher matcher;

stdvector< DIVEtch > matches;

ntcher.match(descriptors object, descriptors_scene, matches);

double max_dist = 0; double min dist = 100;

//— Quick calculation of max and min distances between keypoints
for (int i = 0 i < descriptors object.rows; i++)

{

double dist = matcheslil distance;

if (dist < min dist) min dist = dist;

if (dist > max_dist) max_dist = dist;

}

printf("— M dist @ 94 \nf, max_dist);
pntf(’'— Min dist © %4 \n", min dist);

//— Draw arly "good” matches (i.e. whose distance is less than 3*min,_dist )

stdvector< DIVEEch > good matches,

for (int i = 0 i < descriptors_object.rows; i++)
{

if (matches(ildistance < 3 * min_dist)

{

good natchespushback(natches(i));

)

)

VEt fmg metches;

drawVhtches(img_object, keypoints_object, img_scene, keypoints_scene,
good natches, img netches, Scalartall(-1), Scalarall(-1),
vector<char(), DrawVhtchesHags:NOT DRAW SINGLE FOINTS);

//— Localize the object
std:vector<Point2> objs
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stdvector<thint2> scene;

for (int i = 0; 1 < good nmatches:size(); i++)

{

//— Get the keypoints from the good matches
ohj.pushback(keypoints object{good natches{il.queryldx]pt);
scenepushback(keypoints_soenelgood natches(il trainldx].po;
}

Vit H = findHomography(ohj, scene, CV_RANSAC);

//—— Get the comers fram the image 1 ( the object to be “detected” )
stdvector<Font2> obj_comers(4);

ohj_comers{0] = evRuint(©; 0); ohj_comers(1] = cvPuint(img_ dbject.cdls, 0);
ohj_comers[2] = evPoint(img_object.cols, img_objectrows); obj_comers3] = evioint(©,
img_ohject.rows);

stdvector<Foint2> scene_comers(4);

perspective Transform(obj_comers, scene_comers, H);

//— Draw lines between the camers (the mapped object in the scene -
imege 2.)

lineGimg matches, scene comers{0] + Toint2(img_ohject.cds, 0), scene comers(1] +
Point2f(img_object.cols, 0), Scalar(0, 235, 0), 4

lineGimg ratches, scene comers(1] + Toint2i(img_ohject.cds, 0), scene comersf2] +
Point2f(img_object.cols, 0), Scalar(0, 235, 0), 4

lineGimg ratches, scene comers(2) + Toint2(img_ohject.cdls, 0), scene comersf3] +
Point2f(img_object.cols, 0), Scalar(0, 235, 0), 4

line(img matches, scene comers(3] + Toint2(img_ohject.cds, 0), scene comers{0] +
Foint2f(img_ohject.cdls, 0), Scalar(0, 235, 0), 4);

//— Show detected Tratches
imshow("Good Matches & Object detection”, img_natches);
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