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Abstract

A combination of image compression techniques has been extended to compress medical images. Due to
the widespread usage of data about patients and medical images like CT and MR scan, these medical imagery
needs to store for a extensive period for the constant monitoring of the patients and the volume of data correlated
with images is large and it occupies massive storage ability. Also doctors send those images to other place using
electronic media. So, the medical images need to be compressed to condense the storage charge and for transmit
them without any loss. In this study combination of Modified Fast Haar Wavelet Transform (MFHWT) and Set
Partitioning in Hierarchical Trees (SPIHT) method has developed for compression of Brain images. Region of
Interest (ROI) on the choosing segment will not only give the quality but also diagnosis without any degradable
information from an image. The performance of the compression method is estimated using the parameters ( MSE,
PSNR,CR) and accomplished improved result compared to other existing methods. As a result, by using our

method, we can prevail over the constraintsin storage and transmission of medical images.
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Introduction

Image compression is the method of
encoding information using fewer  hits.
Compression is useful because it helps to condense
the utilization of expensive resources, such as hard
disk space or transmission bandwidth. It also reduces
the time required for images to be sent over the
Internet or download from web pages. It also helpsin
speed up transmission speed [1]. Data compression
techniques are frequently classified as either lossless
or lossy methods [1] [8].Wavelet coding is prove to
be a very successful practice for medical image
compression, giving considerable better results than
the JPEG standard algorithm with comparable
computational efficiency [1-5]. The standard steps in
such compression are to perform the Discrete
Wavelet Transform (DWT), quantize the resulting
wavelet coefficients (either regularly or with a human
visual system weighting scheme), and lossessly
encode the quantized coefficients. These coefficients
are usualy encoded in raster-scan order, athough
common variations are to encode each sub-block in a
raster-scan order discretely or to execute vector
guantization within a variety of sub-blocks. A
substitute scheme for encoding wavelet coefficients,
termed embedded zero tree coding (EZW), was in
recent times expressed by Shapiro [6]. Some of the

proposa underlying EZW have been noteworthy
modified and enhanced by Said and Pearlman [7,8].
Wavelet Transform

When the signal in time for its frequency
satisfied is investigated then in that wavelet
functions are used. Multi resolution hierarchical
characteristics are offered by wavelet base
compression. Hence an image can be compressed at
diverse levels of resolution. It can be sequentialy
developed from low resolution to high resolution [1]
[8]. It has brilliant energy compaction belongings
which fit for exploiting redundancy in an image
to accomplish compression [2] [8]. Wavelets are
localized in the both time and frequency domains.
Hence it is effortless to capture local features in a
signal [1] [8]. A newer substitute to the wavelet
transform is the multi wavelet transform. Multi
wavelets are related to wavelets but have some
important variations. In particular, whereas wavelets
have an associated scaling function and wavelet
function, multi wavelets have two or more scaling
and wavelet functions[3].
Haar Transform

The Haar wavelet is a easy transformation form
of compression engaged in averaging and
differencing term, sorting factor coefficients;
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eradicate data and rebuilding the matrix such that the
resulting matrix is similar to initial matrix [4].
Modified Fast Haar Wavelet Transform
(MFHWT)

MFHWT can be done by just taking
(wHx+y+2)/4 instead of (x+y)/2 for estimation
and (w+x-y-z2)/4 as an alternative of (x-y)/2 for
differencing process. 4 nodes are considered at atime
[1]. Also, it is used to decrease the memory
prerequisites and the amount of incompetent
movement of Haar coefficients [5]. Thus MFHWT
condense the computation work of Haar transform.
SPIHT

In set partitioning based approach, the

ordering details is not be precisely transmitted.
Instead, the encoder and the decoder pursue the same
finishing path and if the decoder obtains the results of
magnitude associations from the encoder, it can get
better the ordering information from the finishing
path. In set partitioning, no explicit sorting of
coefficients is done. Instead, for a given value of n,
the coefficients are examined if they fall within 2" <
= | C ul<2™ . If |Cuun2f2” , it is important.
Otherwise, it is insignificant. A subset T, of
coefficients are examined to determine if

If this situation is not fulfilled, the subset T,
is insignificant and if the condition is m fulfilled,
then the subset is further partitioned to determine
insignificant and T ,, noteworthy subsets. The
considerable subsets are cyclic partitioned till single
significant coefficients are identified.

In SPIHT sorting is done by comparing two
aspects at a time and answer isin yes/no states. The
Coefficients are classified into 3 lists in this sorting
pass[8]:

e LISListof Insignificant sets are the set of
coefficients having magnitude smaller than
the threshold.

e LIP Ligt of Insignificant Pixels are the
coefficients having magnitude smaller than
the threshold.

e« LSP List of significant pixels are the pixels
those magnitude is larger than that of
threshold.

In this pass, only bits linked to the LSP
entries and binary results of the magnitude tests are
transmitted to the decoder. When implemented, we
clustered collectively the entries in the LIP and LIS
which have the same parent into an entry component.
For each entry component in LIP, we approximate a
pattern in both encoder and decoder to portray the
import status of each entry in the present sorting pass.
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If the outcome of the significance test of the
entry item is the same as the specified pattern, we can
use one hit to represent the status of the whole entry
atom which otherwise had two entries and
representation of significance by two bits.

If the significance test outcome does not
equivalent the pattern, we transmitted the outcome of
the significance test. In enhancement pass for each
access in the LSP, excluding those included in the
final sorting pass, output nth bit of the entry [6].
There are two passes in SPIHT one is sorting pass
which is initial step and other is improvement pass.
In sorting pass sorting is done by comparing two
components at a time and each comparison outcomes
in yesno. It checks the significance of coefficients
presentin LIS.

If the coefficients are significant then it
results in yes and move to LSP. If they are not
significant it results in no. In fine-tuning pass it is
executed after sorting pass the considerable
coefficients which we get from sorting pass are send
to decoder [8].

5. Region of Interest (ROI)

Region of interest is the chosen portion of the
image which encloses the information that is
essential. ROI is a attribute introduced to prevail over
the loss of information in parts of an image which are
more significant than others [7]. ROl can be
described by a user and they are encoded with
enhanced quality.

Proposed Scheme

Purposed algorithm changes the existing
SPIHT algorithm with multi wavelet transformation
and multi wavelet decomposition will be performed
with  MFHWT. To perform the operation of
compression using enhanced SPIHT, following
algorithm is used:
Stepl: Read the Brain image as matrix.
Step2: Select the region of interest (ROI) that offers
the information which is needed.
Step3: Apply SPHIT agorithm to find the list of
significant and insignificant pixels  or

frequency bands.
Stepd: To find the LSP we use the multi wavelet
decomposition which will perform with the help of
MFHWT.
Step5: After applying MFHWT we get a transformed
image of input image.
Step6: for reconstruction process applies the inverse.
Step7: Calculate Compression ration and PSNR for
reconstructed image.

In objective measures of image excellence
metrics, some dtatistical values are computed to
indicate the quality of restructured image. The image
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excellence offers some determine of closeness
between two digital images by exploiting the
differences in the datistical distribution of pixel
significances. The most frequently used error metrics
used for comparing compression are Mean Square
Error (MSE) and Peak Signal to Noise Ratio (PSNR).
PSNR figures Peak Signal to Noise Ratio, in
decibels, among two images. This ratio is used to
present the excellence measurement between the
original and a compressed image. Higher the PSNR
more will be the quality. MSE computes Mean
Square Error among the compressed image and
origina image. Lower the value of MSE lowers the
error.
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Results

The proposed method is executed and
analyzed using the image processing software tool,
MATLAB 7.9. We take 50 images of magnetic
resonance brain images for the investigation purpose.
The performance parameters pp, Compression Ratio
(CR), Mean Square Error (MSE), Peak Signa to
Noise Ratio (PSNR) are given in Tablel. The
parameters are obtained separately for ROl region
and the complete image area. The compression
parameters for numerous compression ratios for
ROI region and the complete image is listed in
Table 1 and the comparison of bpp with MSE, PSNR
areanalyzed and plotted in Fig.1.

Table 1 SPIHT — Region of Interest and Complete inge parameters

Performance
Parameter Region of Interest Complete image
Sl.no pp CR MSE PSNR(dB) CR MSE PSNR(dB)
1 1.0000 4910 7.820 40.48 10.78 209.319 34.425
2 0.5000 9.985 13.94 38.35 21.43 216.251 32.282
3 0.3000 13.021 17.01 37.16 29.26 235.283 28.391
4 0.1250 19.317 21.43 35.52 124.47 311.293 25.058
5 0.0625 21.148 22.72 35.14 252.31 392.417 23.835
Figure 1 Comparison of compression parameters-bpp & MSE, CR, PSNR for Region of Interest at differenbit rates
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Fig 2 (a,b) Original image and the separation of ROand
final reconstructed image using MFHWT in SPIHT
algorithm

Conclusion

A number of methods have been
recommend on compression; however our proposed
technique yields improvement than other techniques as
this method offers more excellence and less loss of
information. The proposed compression scheme is
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estimated on the Brain images to compress them with
better excellence so that there is no loss of information.
Methods of MFHWT in SPIHT algorithm achieved
better enhanced image and the same is judged for
visual quality on the basis of the Human Visual System
(HVS).So, finally, we bring to a close that our
anticipated method is a good choice for the compression
of medical images and it can aso maintain high
quality of reconstructed images without any loss of
important information for judgment. Using our
method, we consider that our method can decrease
the storage cost and transmission moment of medical
images. In future, we can execute our scheme to
compress the 3D medical data which are fashioned
every day.
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