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# Requires the following packages:
#

#  Pkg.add("wavelets")

#  Pkg.add("Images")

using Images

using Wavelets

sigma = 0.1
dim = 512%512
delta = 0.1

img = reinterpret(Float64, float64(imread("lena512gray.bmp")))
imwrite(img, "threshold-lena-orig.jpg")

# add noise to the image

img.data += 0.2+randn(size(img.data))
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imwrite(img, "threshold-lena-noisy.jpg")

the_wavelet = wavelet(WT.sym4)

img_coef = dwt(img.data, the_wavelet)

for config in ["bound", "choose"]
if config == "bound"
tau = sigma * sqrt(2+log(2+dim/delta))
else
tau = 0.25
end

# hard thresholding
img_coef_hrd = copy(img_coef)
img_coef_hrd[abs(img_coef_hrd) .<= 2taul] = 0

rcv_img = idwt(img_coef_hrd, the_wavelet)
imwrite(rcv_img', "threshold-lena-hrd-$config-rcv.jpg")

# soft thresholding
if config == "choose"
tau = 0.1
end
img_coef_sft = copy(img_coef)
coef = 1 - 2tau ./ abs(img_coef_sft)
coef = coef .x (coef .> 0)
img_coef_sft = img_coef_sft .* coef

rcv_img = idwt(img_coef_sft, the_wavelet)
imwrite(rcv_img', "threshold-lena-sft-$config-rcv.jpg")

end
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