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Abstract

Imperfect transmission of block-coded images often causes lost blocks.
These blocks may contain very important information of image. In this
paper, an efficient method of error conceament scheme is proposed for
restoring lost blocks and lines in medical images that are transmitted over
error prone network such as the internet and wireless networks. It adopted
the idea of data hiding that can be implemented in the DCT domain. The
algorithm determines the most important information in each block of
original image and rotated one by 90 clockwise and embeds this information
into another block that is not adjacent to it, since adjacent blocks have high
probability to be lost at the same time. Simulation results show that the
visual quality and the PSNR evaluation of a reconstructed image are
significantly improved using the proposed scheme with respect to other
techniques.

Keywords: error recovery, medical images, DCT transforms.

A pall dgall ) guall 53 g8lal) adall) (pa e plaal) Saladindy Bs odS 45, )k
Undll A jrall o) e
ladal
sd s cakll o3 A oy Lo Lo adaial) jdiil) <3 ) geall o 50 s )
Ayl o) 8 S el 138 (85 sall (B las dage Dilaglaa o (5 gia Ly ) pdadl)
Gl i) e Al A ghal) jseall 52 il L sladll g adadll Balaind be S
5 S8 e Akl oda chaaie) 385 LU a5 e i) Jie Ladll i el
2oaad A e Al oda chiead . DCT Jlse A Ll oS Al i) ol
slail 90 o ey sy saall 5 geall g Alal) b guall dadad JS & dagall e shal)
bl Y ¢ L5 sae a5 AT dakid b il gheall o2 sl 5 de L) o e
835 ) Aaldiuall il gasy 8 s S 2 G 5 S Adlaa) Lol 5 slaiall
Agyhll alaai by S G @llia ) Balatiuall ) peall POSNR I a5 455 )0
(S AY) ) we L lie s i)

2552

https://doi.org/10.30684/et].28.13.4
2412-0758/University of Technology-Iraq, Baghdad, Iraq
This is an open access article under the CC BY 4.0 license http://creativecommons.org/licenses/by/4.0



https://orcid.org/0000-0002-3739-7270
https://doi.org/10.30684/etj.28.13.4

Eng. & Tech. Journal, Vol.28, No.13, 2010

An Efficient Technique for Information
Recovery of Erroneous Medical | mage

Blocks Transmitting Over Error Prone Networ ks

1. Introduction

In recent years, Internet and
wireless communication have grown
astronomicaly. However, un-reliable
wireless channels may inject errors
into the transmitted bitsream. Since
wireless multimedia will have much
wider application in the future, error

resilience issue has become a
necessity for image/video
transmission [1].

The distortion can range from
momentary  degradation to a

completely unusable image or video
signal. Hence, it is necessary for the
receiver to perform error concea ment
to minimize the observed distortion.
Error conceament (EC) is a post-
processing technique employed at the
receiver side to recover the lost data
from received images by exploiting
some important information [2]. A
number of eror  conceament
approaches have been proposed in
recent years, and can be applied either
on gpatia doman or frequency
domain. Frequency domain
techniques are often used in practice.
While the gpatid approaches ae
usually less time-consuming, but it
cannot be aways applied; therefore
spatial  error concealment is an
invaluable resource [3].

Shuiming et a [4] presented a
novel spatial content-based image
error detection and error concea ment
algorithm to improve the image
quality. The damaged image blocks
are detected by exploring the
contextua information in images. The
dtatistical characteristics of missing
blocks are then estimated based on
the types of their surrounding blocks.
Agrdfiotis et a [5] describe a spatial
error concedment method that uses
edge related information  for
conceding missing blocks in a way
that not only preserves existing edges
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but aso avoids introducing new
strong ones. The method relies on a
novel-switching  agorithm,  which
uses the directiond entropy of
neighboring edges for choosng
between two interpolation methods, a
directional interpolation to ensure
edge preservation or a bilinear
interpolation to avoid the creation of
fadse strong edges. Joost [6]
introduced a novel locally adaptive
interpolation  method for  the
recongruction of lost low frequency
wavelet coefficients. The main idea is

the estimation of the optimal
interpolation  direction from the
energy of the  corresponding

coefficients in the high frequency
subbands. By locally adapting the
interpolation, edges are reconstructed
more accurately than in the case of
congtant interpolation weights.

Data hiding technology has been
widely studied and presented over last
decade. Data hiding ams at
embedding a secondary data (referred
to as signature) into an origina digita
media (referred to as host) with no
visible distortions. Usually, a data-
hiding algorithm should satisfy both
the two requirements of robusthess
and imperceptibility. In another word,
the signature hidden in the host could
not be perceptually observed and not
so easly be got rid of. Great success
of data hiding has been achieved
when it is applied to copyright
protection and image authentication
[7].

In this paper, an efficient error
concealment scheme for medical
images in Discrete Cosine Transform
(DCT) is proposed. It is based on data
hiding techniques to reconstruct
missing image blocks. Different from
the existing data hiding technologies,
the scheme presented here does not
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embed a secondary media into a given
one, but tries to embed the host itself
back to the host instead.
2. A Proposal Method for Error
Concealment Scheme

The block diagram of the proposed
scheme is illustrated in figure (1). In
this scheme, the host image and its
rotated are converted from spatial
domain into the frequency domain.
The purpose from using the rotated
image is to preserve the data
information if any error it happened
during transmisson. Then, some
significant feature information is
extracted from given images and
embedded back into these images
themselves and transmitted.

In the receiver side, the embedded
data are reconstructed and the origina
host image is reconstructed based on
the restored hidden data in both
images along with some other post
processing methods. It is obvious that
the more information of the missing
data is at hand, the more perfect
reconstruction of the missing data can
be achieved. Motivated by such a
simple principle, a new strategy can
be proposed to implement error
conced ment using information hiding
techniques. A new feature of such a
strategy is that it advances a new
application for information hiding,
and a the same time, it presents the
possibility to further improve the
performance of error concealment.

2.1 Data Embedding Technique

The man idea behind the
proposed scheme is based on the
method used to embed the data into
the image. Firstly, The origina and
rotated image are transformed from
spatial domain into the freguency
domain by dividing them into &8
pixel block and applying two
dimensiond DCT on each block,
which removes the redundancy of

image pixels on the spatial domain
and compacts the energy into a small
number of coefficients. Then, DCT
coefficients are quantized using
guantization table. In order to make
the quantized coefficients in the
positive range, these coefficients are
scaled by appropriate scaling factor.
After scaling, each  quantized
coefficient can be represented by 8
bits.

From each block, 8 quantized
coefficients are selected in zigzag
order, which represent the more
important information in the block
and ignore the others since the
remaining coefficients are nearest to
zero. The 8 selected coefficients have
64 hits since each coefficient can be
represented as 8 hits. It can be
inserted the 8 coefficients from each
block in the Least Significant Bit
(LSB) bit plane of other block in the
image. The size of LSB bit plane in
the 8x8 pixel block isaso 64 bits.
Because adjacent blocks have high
probability to be lost a the same time,
the selected coefficients of each block
are not inserted into the LSB bit plane
of the adjacent block. For example, in
figure (2) the quantized coefficients
of block (al) are inserted into the
L SB hit plane of block (cl).

2.2 Damaged Block Recovery

In order to reconstruct damaged
block (al), the block (c1) is identified
which contains the 8 quantized
coefficients of the damaged block
(al) as shown in figure (2) By
retrieving the LSB bit plane of the
block (cl), it may be able to extract
the 64 bits which represent the 8
quantized coefficients of the &8
DCT block (al).

To reconstruct the damaged block,
the 8 selected coefficients are rescaled
then dequantized. Finally, the 8
deguzantized coefficients are placed
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in the block (al) in zigzag order while
the other coefficients are zero and
applied inverse 2D-DCT. In order to
improve the perceptua quality of the
reconstructed image, the image and
its rotated are combined by averaging
the corresponding pixel vaues of
these two images within 2 2 window.
But when two blocks (al and cl) are
broken at the same time, it is
impossible to restore the loss of block
(@) from (cl). The reason is that
block (cl) contained the 8 quantized
coefficients of block (al). In such
cases, it can be applied a spatia

interpolation using nearest
neighborhood pixels [8] to restore the
loss of the block (al).

3. Results and Discussion

Error concealment technique is
very important in medical
applications.Forexample, transmitting
images of sick person to the
professiond doctor for diagnosis
epecidly in accidentaly. The
proposed method is tested using two
medical images of size 512512
pixels with 8 bits grayscde. To
simulate the loss of image blocks
during image transmission, severa
image blocks and lines were removed
randomly depending on the loss rate:
5%, 10%, 15%, 20%, and 25%. The
objective quality of reconstructed
images can be measured using Peak
Signal to Noise Ratio (PSNR). The
measured PSNR value is computed

between  origina images and
reconstructed images as follows:
(1
PSNR1dog, 1 255 @)
maﬁ,amlx(w)-xa,nl
Where, M'N ae the image

dimension, X(i,j) is the origina image
pixel, and X(i,j) is the reconstructed
image pixel. Tables (1) and (2) show
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the values of PSNR for the
reconstructed images by the proposed
method with and without rotated
image, and gspatial interpolation
technique. In most of the loss rates,
the proposed method outperformed
the other technique. Also, the PSNR
values of the proposed method are
more improved as the missing block
rate increases.

Figures (3) and (4) show the visual
quality assessment of recongructed
images. It can easily be seen that the
spatia interpolaion technique is able
to restore missing blocks only, but it
is impossible to restore missing lines
since there is no information avail able
in the neighboring pixels belong to
the missing lines. Also, the perceptual
quality of the image is degraded by
the proposed method without rotated
image. While, the proposed method
with rotated image can successfully
restore the missing lines and blocks in
images. Since, the information about
the missing lines and blocks exist in
the other blocks of the image.
Moreover, the reconstructed images
are similar to the original image using
the proposed method with rotated

image.  Although the  spatid
interpolation  technique  achieved
appropriate PSNR  values  but

interpolated lines could easily be
noticeable by the native eye
Consequently, the proposed method
with rotated image outperforms other
techniques both objectively and
subjectively.
4. Conclusions

This paper presented a successful
application of information hiding for
error concealment of medical images
that are transmitted over error prone
networks. The scheme has strong
capability to restore missing lines,
block, and image edges. Simulation
results showed that the proposed
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scheme provides both subjective and
objective quality improvement than
that of the spatia interpolation
technique. Furthermore, the
performance of this scheme is
significantly improved as the number
of missing blocks increases.
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Table (1) PSNR values of reconstructed MRI-1 image

Spatial Proposed method without || Proposed method
Missngrate interpolation rotated image with rotated image
PSNR (db) PSNR (db) PSNR (db)
24.5665 15.8792 27.2365
21.5587 16.0211 27.2949

21.5544 16.0855 27.3015
20.5890 16.2310 27.3559
23.5170 16.4529 27.4225

Table (2) PSNR values of reconstructed MRI-2 image

Spatial Proposed method without || Proposed method

Missingrate inter polation rotated image with rotated image
PSNR (db PSNR (db PSNR (db
31.6275 16.4835 29.8058
29.6030 16.6077 29.8783

27.9026 16.6644 29.9125
26.2767 16. 8408 30.0087
235170 17.0757 30.1720
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Figure (1): Block diagram of the proposal method
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Figure (2): Data embedding process
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Figure (3): (a) Original MRI-1 image, (b) distorted image (25%),
(c) reconstructed by spatial interpolation, (d) reconstructed by proposed method

without rotated image, and (€) reconstructed by proposed method with
rotated image
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Figure (4): (a) Original MRI-2 image, (b) distorted image (25%),
(c) reconstructed by spatial interpolation, (d) reconstructed by proposed method
without rotated image, and (€) reconstructed by proposed method with
Rotated image.
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