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Abstract

Image matching is a fundamental subject in computer vision.

Matching covers a variety of problems such as matching two images.

We present in this report a local greyvalue invariants method based
on a local characterization of the greyvalue signal. This characterization

is calculated at particular detected interest points.

This approach allows matching images that have been translated or

seen from different view points.

KEYWORDS:
Image processing- image matching- interest points.
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Vo (Lo1, Log, Las, Laa, Las, Lis, L17, Lis)

Distance = V ((La1-Li1)* +(Lag-L12)? +(Lag-Ls)® +(Las~L1g)* +(Los-Lis)® +(Los-Las)® +(Lar-La7)* + (Log-Lig)?)
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Execution L4, 3
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e pythonm’

AL jaiadl da i aladll dgus (5 gisall Alle 4aa 5 43 & (Python 4 adaaY0) o5k Wl daadiull 431
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-0pen Cv 454,32
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Gall 8 seall dallae o ol S8 S 55 (oA ¢ sl sl Al maea e Lealadinl (Say ('source BSD
(‘real time)gasl)
© numpy 4:s.3.3
(5 sinsall Baxxie Jsiall 53 Sl b ghoaal) pe Jalxill aadind ¢ ) il Aae Ll A3 e AiLs) & Numpy
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O e JlaaY) 1ag o Sl Ay e ) sall b 5 (8l (o pa e SR (g 0l 51 2 o 8 NUMPY
20


https://ar.wikipedia.org/wiki/بايثون
https://ar.wikipedia.org/wiki/بايثون
https://ar.wikipedia.org/wiki/مصدر_مفتوح
https://ar.wikipedia.org/wiki/مصدر_مفتوح
https://ar.wikipedia.org/wiki/مترجم_(مجمع)
https://ar.wikipedia.org/wiki/مترجم_(مجمع)
https://ar.wikipedia.org/wiki/سي_بايثون
https://ar.wikipedia.org/wiki/سي_بايثون
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el 55 O (S 65 ginal) Baaale Jsin 5l i homa e o B JSE e LS (S Al 58 (ol (8 A J giall o3 ae
Laa DS 5 eBlile (8 33 5o gall il gl Jia Alflan ailla g ary o 580 4 nUMpY e\qﬁu\_wi\i&h}:\&@i}us&cﬂ)
Sl sdadll o Jsial) e Jasi gal yall s Gl Lalldal e g el UG aadisall ansy

wshil iy, 3.4

e LS sl Aall Hradll & gitalacd sy dum ) il dad b Laladiad (S )y shaill il aal 8 Visual studlio
(sle L) sinly Saati s b g 5 e 4S 38 I (e W skt i (Ruby) clila ¢ (CSS) Jie (5 A Y daaall il aa Lgalasind) (Kadll
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2l gl g ]

Guaill dalal) 433 ) 5300 3,5

Begin

Harris Corner Detector Extract corner using

Compute Local Invariant
V1 (La1, Lag, Lis, Laa, Las, Lig, L17, Lag)

V2 (La1, L2o, Las, Lig, Lus, Lig, L17, Lug)
using Gaussian derivative filter

Compute Euclidian Distance between Vector V1 and Vector V2

Distance = V ((La1-L11)” +(Loz-L12)* +(Loa-L13)” +(Las~L1a)” +(Los-Lis)” +(Los-Ls)* +(Lor-La7)* + (Log-
L1s)*)

( Improve the result using ORBOriented FAST and Rotated BREIF Algorithm)

End
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import cwv2
lmport numpy =25 np

img = cv2.imread("corner.png™)
gray = cvZ.cvtColor (img, cvZ.COLOR BGRZGRAY)

gray = np.float3Z (gray)
dst = cvZ.cornerHarris(gray,2,3,0.04)

#result is dilated for marking the corners, not important
dst = cvZ.dilate(dst,one=)

ret, dst = cvZ2.threshold(dst,0.01l*dst.max(),255,0)

dst = np.uint8 (dst)

# find centroids

ret, labels, stats, centroids = cvi.connectedComponentsWithStats (dst)
print (ret)

print (len (centroids))

# define the criteria to stop and refine the corners

criteria = (cv2.TERM CRITERIA EPS + cviZ.TERM CRITERIA MAX ITER, 100, 0.001)
corners = cvZ.cornerSubPix(gray,np.flocat3Z (centroids), (5,5), (-1,-1),criteria)
print (len (corners))

# Now draw them

res = np.hstack((centroids, corners))
print(len(res))

res = np.intl(res)
img[res[:,1],res[:,0]1]1=[0,0,255]
img[res[:,3],res[:,2]] = [0,255,0]

cvZ . imwrite ('subpixelé.png',img)

B Jpaal) J ) 2500 3.4 5300
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ala ) el 3 ,L3Y laall Cana i) e Talaie ) A4 Cilgaiall ) jainY axdiud) gali il ce 83

filtreDerivateurGxy(size, sigma):
size = int(size) /sf 2
X, ¥y = .mgrid[-size:size+1l, -size:size+l]
normal 1/ (2.0 * np.pi * sigma**2)
kernel (x * y / sigma**4) * np.exp(-((x**2 + y**2) 7 (2.0*sigma**2)))* normal
~eturn kernel

filtreDerivateurGxxx(size, sigma):
size = int(size) // 2
x, ¥ = np.mgrid[-size:size+1, -size:size+1]
normal = 1 / (2.0 * np.pi * sigma**2)
kernel = (-((x**3)-x * sigma**2) / (sigma**6))* np.exp(-({(x**2 + y**2) s (2.0*sigma**2)))* normal
return kernel

filtreDerivateurGyyy(size, sigma):
size = int(size) // 2
X, ¥ = np.mgrid[-size:size+1, -size:size+1]
normal 1/ (2.8 * np.pi * sigma**2)
kernel (-({y**3)-y * sigma**2) / (sigma**6)}) * np.exp(-({(x**2 + y**2) s (2.80*sigma**2)))* normal
return kernel

filtreDerivateurGxxy(size, sigma):
s5ize = int(size) /s 2
%, ¥ = np.mgrid[-size:size+1l, -size:size+l]
normal = 1 / (2.0 * np.pli * sigma**2)
kernel = ((-y * (x**2-sigma**2))/(sigma**6)) * np.exp(-(({x**2 + y**2) s (2.0*sigma**2)))* normal
~eturn kernel

filtreDerivateurGxyy(size, sigma):
size = int(size) // 2
X, ¥y = .mgrid[-size:size+1l, -size:size+l]
normal = 1 / (2.0 * np.pi * sigma**2)
kernel = ((-x * (y**2-sigma**2))/(sigma**6)) * np.exp(-({x**¥2 + y**2) / (2.0*sigma**2)))* normal
return kernel

for i in range (s) :
X,y = harris corners[i]
invariant[i,1] = Lx[y,x]**2 + Ly[y,x]*#2

for i in range(s):
X, ¥ = harris _corners[i]
invariant[i, 2] =Lxx[y, x] * (Lx[y, x] ** 2 )+ 2*Lxyly, x] *( x[y, x] #* 2) + Lyyly, x] * (Lyly, x] ** 2)

for i in range (s) :
X,y = harris_corners[i]
invariant[i,3] = Lxxly, x] * Lyyly, «l

for 1 in range (s) :
X,y = harris_corners[i]
invariant[i,4] = Lxx[y, X1 * (Lyly, x] ** 3) - 3 * Laxyly, x1#(Lyly, x] #* 2) * Lx[y, x] + 3 * Lxyyly, x] * (Lx[y, x] ** 2) * Lyly, x] - Lyyyly, x] * (Lx]

for 1 in range (s) :
X,y = harris_corners[i]
invariant[1,5] =Loxy, X1y, x1*(Ly[y, x]#42) - 240y [y, XLy, xT*Ly [y, x142) -24Lxyy [y, XTELy Ly, xT* (L Ly, xT+*2)+Lyyy [y, xD(Lx Ty, x]##3)4Lyyy [y, xT* (Lx[y, x] ¥#2

for 1 in range (s) :
X,y = harris_corners[i]
invariant[i,6] = Lxoocfy, x]¥(Lx[y, x]¥*2)*Ly [y, x]#2*Lxxy[y, x]* Lx[y,x]* (Lyly,x]**2)-Lxxy [y, x]* (Lx[y, x]¥*3)+Lxxy [y, X *(Ly [y, x]**3) - 2*Lxyy [y, x]* (Lx [y, x] *¥2) *Ly|

for 1 in range (s) :
X,y = harris corners[i]
invariant[i, 7] =Lxxly, xI¥(Lxy, x1##3) + 3*Laxyly, x]*( Lely, x]*2)*Ly [y, xT+3*Lxyy [y, X ¥Lxly, xT*(Ly [y, x]¥*2) +Lyyy ly, xT*(Ly[y, x] *#3)

irn invariant
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