Lecture 17:

Image denoising using energy minimization
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Simple iterative scheme: Let g be an N x N image.

Step 1: Let fO(z,y) = g(z,y) (Initial guess of the solution)
Step 2: For n > 0 and for all (z,y),z=1,--- ,M,y=1,--- ,N,

F @ y) = 9@, y) + [ @+ 1Ly) + e =Ly + @,y + 1) + [ (@,y— 1) —4f"(z,y)]
Impose boundary conditions by reflection:
FN0,y) = U2y M A Ly) = M - Ly) fory =1, N
(@, 0) = N @,2); @ N+ 1) = @, N-1) fora=1,-- M
70,0 = f11(2,2); YO, N 4+1) = fMHY2,N — 1)
M +1,0) = M - 1,2); ffTY(MA LN+ = (M -1 N -1)
(similar for f™)

Step 3: Continue the process until ||f"™ — || < tolerance. (Convergence depends on
the spectral radius of a matrix)
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