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Figure 3.9. This transformation significantly improves the viewability and com-
pressibility of our test image. It can be implemented with a single
linear transformation and a clipping operation above and below the
8-bit dynamic range bounds.
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where ̂IMFPNC(i, j) is the histogram-stretched version of IMFPNC(i, j). When

Equation 3.4 is combined with Equation 3.3, we develop a new transformation that

accomplishes both the fixed pattern noise correction and the histogram stretching.

The new transformation takes the form

̂IMFPNC(i, j) = IMFPN(i, j)× m̃FPN(i, j) + b̃FPN(i, j), (3.5)

where m̃FPN(i, j) = 2.55× m̂FPN(i, j) and b̃FPN(i, j) = 2.55× b̂FPN(i, j)− 255.

After this simple transformation, we perform the following clipping operation:

̂IMFPNC(i, j) =




0 ̂IMFPNC(i, j) < 0

̂IMFPNC(i, j) 0 ≤ ̂IMFPNC(i, j) ≤ 255

255 ̂IMFPNC(i, j) > 255

(3.6)

The histogram-stretched test imagery is found in Figures 3.10 - 3.12.

3.4 The Multi-scale Transform

After the image enhancements described in Sections 3.3 and 3.2, we design the

compression process. The first step is to transform the image. We choose a wavelet-

based transform so that we can take advantage of its space-localization properties

for image compression. One of our goals is to create a compression algorithm that is

computationally fast. The 3,1 wavelets from the Cohen-Daubechies-Feauveau (CDF)

family of biorthogonal wavelets are known to be very fast because there are few filter

taps and, as will be shown, the un-normalized filter taps have values of 2−n and can

be implemented with binary bit shifts [3] [1] [17].

As stated previously, any wavelet transform can be implemented with a lift [16] [1].

A lift is desirable for many reasons, some of which are described in Section 2.2.2.

The main reason we desire the lift implementation is that it is very fast to execute.

When we compute the filters needed to carry out a lift using a 1-point prediction and
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Figure 3.10. This is test image 1 after the combined grayscale transformation of
FPN removal and histogram stretch.
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Figure 3.11. This is test image 2 after the combined grayscale transformation of
FPN removal and histogram stretch.
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Figure 3.12. This is test image 3 after the combined grayscale transformation of
FPN removal and histogram stretch.
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a 3-point update, as described in [2], we find that the prediction filter is P (z) = 1,

and the update filter is U(z) = 1
16
z+ 1

2
− 1

16
z−1. These filters can be used to directly

represent the unnormalized analysis and synthesis filters of the 3,1 wavelet trans-

form. The analysis and synthesis filters, once normalized, can then be used with the

wavelet recursion equations to find the actual scaling and wavelet functions on the

analysis and synthesis side of the transform [3] [1] [17]. Figures 3.13 (a) and 3.13

(b) show the scaling and wavelet functions on the analysis side of the DWT, while

Figures 3.13 (c) and 3.13 (d) show the scaling and wavelet functions on the synthesis

side.
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Figure 3.13. These are the scaling and wavelet functions of the 3,1 CDF wavelet.
(a) scaling function on the analysis side. (b) wavelet function on the
analysis side. (c) scaling function on the synthesis side (d) wavelet
function on the synthesis side.
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