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P1.2: 1.2 Gradient vector = [gx, gy] = [2,—2], gradient magnitude = /8
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P1.3:



Exam 2011-Aug-24

P2.1: A-[uv]” = b, | =image (ex frame #1)

Lethx=[-1-1-1;000;111],hx=[-101;-101;-101];// Prewitt filter
Then fx = imfilter(l,hx), fy = imfilter(l, hy); and

A=

[ fx(1,1) fy(1,1)

fx(1,2) fy(1,2)

fx(1,3) fy(1,3)

fx(2,1) ....

(33) 4(33);

b=-ft =[F1(1,1)- F2(1,1)
F1(1,2)- F2(1,2)

F1(3,3)- F2(3,3) ]
Final solution: [u v]T = (ATA)~1ATh

P2.2: See for example region growing, Lecture X.
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The voting matrix A vill have parameters a and b: A(a,b).
Let a vary between 1..2, and discretize with e.g steps=0.1,
then the A matrix will have 10 rows.

(x,y)=(3,-2.6) > fora=1-> b = ay/Vaa + xx
- Point (3, -2.6) will vote for entry A(1, -0.82) in its discrete representation.

P4 : (1-f) (2-g) (3-a) (4-c) (5-i)
P5.1(a):
@ Tol7T6 1,
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P5.1(b): 4-5-4 =80

P5.2(a): Use Hu moment invariant nr 7, @, (see Lecture 7, p.18-19). This moment invariant will change
the sign for mirrored images.

P5.2(b): First we need to extract the boundary of the letters by some edge detection method, the we
have to calculate the scale, translation and rotation invariant Fourier descriptors, e.g. NFD (see Lecture
7,p.8)
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~Pp(xIC)

P6:(b) T, = 37/115 = 03217, T, = 1-37/115 = 0.6783
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1 Error E1
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errorE1 =2 fTol'4 Pip(x|Cl)dx  areaAl =2 f01 Pip(x|Cy
E1=2*(0.4-37/115)*(45/23)/2 =81/529 = 0.153
E2 =2*(37/115-0.3)*(45/23)/2 = (45/23)/46 = 45/1058 = 0.0425 A2=18/5=3.6

error E2 = fOT; P,p(x|C,)dx

Total error = (E1 + E2)/(A1+A2) = 9/56 = 0.0349

(c)
(d)

Sensitivity = 1-E1/A1 = 977/1058 = 0.923,

)dx
Al=2

area A2 = f01 P,p(x|Cy)dx

Specificity = 1-E2/A2 = 1171/1185 = 0.988
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