Application 5: Image processing

> img := ImageTools:-Read("d:/343/galileo.jpg"); # read an image
1.480x 1..360 x 1..3 Array

Data Type: float

img = (1)
Storage: rectangular

Order: C_order

> P := ImageTools:-ToGrayscale(img); # tranform to black-and-
white

1.480x 1..360 Array |
Data Type: floatg
> @)

Storage: rectangular

Order: C _order

> ImageTools:-Preview(P);



> read("d:/343/Image2Matrix.mpl");
- Image2Matrix := proc(Img = string) 3)
| local 4, img, m, n, P, i, J, t;
img = ImageTools| Read](Img),
P :=ImageTools[ ToGrayscale](img):
t:= ArrayDims(P);
myn:=op(2,1[1]),0p(2,1[2]);
A= Matrix(m, n);
for i to m do for j to n do A[i,j]:=P[i,j] end do end do;
return A[1..—1,1..—1]
_end proc
> A := Image2Matrix("d:/343/galileo.jpg"); # convert an image file
to a matrix



A=

> read("d:/343/svd.mpl"):

> Wy By W

US, V=

:= svd(A);
480 x 480 Matrix

Data Type: floatg

Storage: rectangular

Order: Fortran_order

480 x 360 Matrix
Data Type: anything

Storage: rectangular

Order: Fortran_order

480 x 360 Matrix
Data Type: anything

Storage: diagonal

Order: Fortran_order
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360 x 360 Matrix
Data Type: floatg

Storage: rectangular

Order: Fortran_order
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# first r columns of U
# first r columns of V

-> Ul
-> V1

# upper-left cornor of S



> B := Ul.Sl.LinearAlgebra:-Transpose(V1l): # rank-r approximation

B of A
> read("d:/343/Matrix2Image.mpl") ;
Matrix2Image := proc(A::Matrix) (6)

local P, m, n, i, J;
m, n = LinearAlgebra:-Dimension(A);
P:= Array(1 .m, 1 .n, datatype = float[ 8], storage = rectangular, order = C order);
for i to m do for j to n do P[i,j]:=A[i,j] end do end do;
return P
~end proc

_> Q := Matrix2Image (B):
> ImageTools:-Preview(Q) ;
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