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Abstract - Ultrasound Doppler panoramic images are
characterized as very big size medical images that make their
encoding and decoding process at a telemedicine system which
it is necessary for their safety storing and transmitting take a
long time. In addition to the big complexity of this encryption
process because of the large amount of the image processed
information. In this paper we introduce a method for encoding
and decoding the panoramic ultrasound Doppler images
which capable for storing and transmitting them safely, easily
and quickly. Time of encoding and decoding will be computed
for different ultrasound Doppler panoramic images which
taken from different Doppler devices.
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1. INTRODUCTION

electronic data and communications technologies is now
provide and hold up health care and medicine study even for
a far distances between the users, this technique is called
Telemedicine. Through this process there is an available of
transmission for high-resolution X-rays, cardiology,
orthopedics, dermatology and psychiatry. Frequently,
interactive video and audio are used for patient treatments
and help on procedures.[1,2]

Doppler ultrasound scanning (DUS) is used now to detect
and measure the flow of blood and verify the existence of
arteries’ defects.]. For the purpose of analytic the affected
areas from the artery, a complete view should be provided
from the accurate sequential images. The physician can
examine only small different parts of the whole operating
field at once, due to the limited field of view for the Doppler’s
prop, Doppler ultrasound exam results are many videos or
images mainly for the long artery. Thus the determination of
affected areas for the whole artery is difficult and inaccurate
[3,4].

Panoramic images are now used for an accurate diagnosis
due to their clear details, wide field of view. Recently
panoramic images are used in X-ray for long boons and in
fluorescence endoscopy for internal scanning of bladder.
Also, a panoramic image for the artery gotten by a Doppler
exam is a new project introduced in our previous work in [5

1.

In this paper our scheme encodes Doppler panoramic
images from different Doppler devices with code streamina
new way to less time of encoding and decoding process for
those medical image. Comparing with the time needed by
other methods, medical images with our method are taking
less time for encryption and decryption. Also, these images
have exact details must be protected using an encryption
method which keep their details and recovery them full and
accurate after decryption. After encoding process, the image
saved as a file not as an image for leasing the storage space
for this big size image.

2. CREATING PANORAMIC IMAGES

Fig. 1and Fig.2 are showing the resulting images from
Different types of Doppler devices for the artery and vein in
the thigh.

Stitching images is based on an image registration process
and local transformations, then using the total transformation
to place the images in a | common coordinate which is the
coordinate system of the firstimage. Pre-processing was not
used, so images used were very noisy. The producing
panoramic image gives an overview of the whole region of
interest and stitching images from different sequential
regions with overlapping areas as shown in figures (1, 2 and

Fig-1: Veinimages in the thigh from Doppler.
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Where (SSD) is the sum of the squared differences of gray
levels of images for each pixel of coordinates (x) that is
common to both images Ii and li+1. [6, 7]The above
transformation parameters are found in the image
transformation matrix. The overlap area is changed according
to the size, type and clearness of the Doppler images. In the
panoramic images in Fig. 3, 4 and 5, the overlapping area is
10% from the whole size of the original stitched images. [5, 8]

3. ENCODING AND DECODING PROCESS
FOR MEDICAL IMAGES.

Alot of works have been used to improve the security of the
medical images during the last decades. The color
information in those images is very useful for practical
purposes; also color information is necessary with gray scale
images applications. Different researchers have proposed
several image encoding algorithms to enhance the security of
medical images [9, 10]. In this paper, we introduce a method
of encoding / decoding medical images process which
depends on the image color information. This method is
characterized by speed and accuracy in the process of
encryption and decryption. Speed is needed because we may
store a large number of medical images which processed
from different ultrasound devices in a telemedicine system
anq_vesegages have a large size compared with the size of
__the usual images. Also, the browser over the Internet or
ork user in hospital or other medical images
eed to present the identification decoded image
Bload. [11, 12] Speed of decoding the images and
e of its details after decoding is an advantage of
our method specially for the big size panoramic images.[13,

Fig- 2: Artery images in the thigh from Doppler

Fig- 3: A panoramic image for the artery in the Thigh with
Doppler images in Fig. 1 Doppler device (SIEMENS, 18L6

HD PV-ART, 2D, H12.00MHz
- »..‘ =

Fig-4: A pa.morami.c irr.1age for Fhe vein in the Thigh with 14] Fig. 6 shows the suggested encoding scheme, where the
Doppler images in Fig 2, device MEDISON, 2D, 92db, key is taken from the original image and this makes our key is
1.5 KHz not constant, it is changed with the image change and that

gives more security for those images. The key is stored in a
known coordinates within the image to be used later in the
decryption process.

Time of decoding the images in our method is few (2-5
seconds depends on image size) compared with other used
methods like wavelet encoding method and Huffman method.
. o . Also, this method keeps details of images with high accuracy
Fig- 5: A panoramic image for three Doppler videos after decoding.[15, 16]

acquired by Doppler device Siemens 18L6 HD, 2D, 12MHZ.

2.1 Similarity Measure
This measurement has been commonly and productively
used in biomedical images. In most sequences, the
registration algorithm is depending on the direct operation of
gray levels of images. Similarity measure S is then computed
from gray levels of images, as shown in Eq. (1).[5, 6]
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Fig-6: Encoding scheme depending on the pixel colors

In Fig.6, presents the process of encoding the
panoramic image by using its colors red, blue and green
which are encoded by the same key code. This code is taken
from the original panoramic image. The first step in this
process is about converting the key bits from decimal to
binary. The second step works on image color values which
also will be converted from decimal to binary and reversed,
that will produce a new value. The third step is encoding by
the key bits using XOR for all the three image colors in the
same way.The key above is used to encrypt the image details,
to be stored with its metadata. Storing the encoded Doppler
panoramic image needs a big storing space. The proposed
method in this paper will encrypt also the head of the file
which contain the image with its metadata like some
information about this image. This process is hiding the
image and its information and save the file in a small stored
space. In cases of un- colored Doppler images, the acquired
images are only gray scale images. Those types of images
should have a processing on their pixels, then we can get a
color values. [17, 18, 19], then it's saved in database as a
colored image. Devices have color values in its pixels and
these values can be notes by our program, thus we can use
them in our encryption method.[20] The results encoded
panoramic images after using the suggested encryption
method are shown in Fig.7,8and 9

1 Lipg
1 2jpg
Remove Image Decry Crypt Load
(b)

Fig-7: Encoded panoramic image in Fig.3, (a) loading the
panoramic image in the designed view.. (b) crypt the loaded
image using the suggested encoding method and save this
image with its metadata as a file name(1) with two saved
images

Remove [mage =< Decry Crypt
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(b)
Fig- 8. Encoded panoramic image in Fig.4, (a) loading the
panoramic image in the designed view, (b) crypt the loaded
image using the suggested encoding method and save this
image with its metadata as a file name(1) with one saved
image
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Fig- 9: Encoded panoramic image in Fig.5, (a) loading the
panoramic image in the designed view, (b) crypt the loaded
image using the suggested encoding method and save this
image with its metadata as a file name(1) with one saved
image

Remove Image Crypt Load

3. RESULTS AND CONCLUSION

In this paper we introduce a new method for
encoding and decoding the ultrasound panoramic images
which its usefully used in telemedicine systems. Its gives
security in saving and transmitting and reduce the storing
space of saving and exchanging with users.

As shown in Figures 7, 8, 9 for the results encoded
ultrasound panoramic images from different types of Doppler
devices; the encryption method by using image colors values
was successfully used. Panoramic images details are fully
hiding and they saved on the left part from our designed view
with their metadata (patient code, disease name, part of body
etc.) as a file name only not as an image. This process of
saving the panoramic images for ultrasound scanning gives a
very big space for saving thousands of those huge images
safely.

The other advantages in this suggested encoding
method is found at the results decoded panoramic images.
This method will keep all the details of this medical image
without any distortions in the decoded result panoramic
images which are very important for the physicians to give an
accurate diagnosis and also for any other image processing
methods. Decryption process also done by using the same
designed view only by clicking on decrypt icon on the
interface as shown in Fig.10

1 Lipg

Eemove Image < Decry Crypt Load

Fig-10: Decrypt panoramic image in the designed view

The metadata can be taken from the saved file (1) and the
result panoramic image can be displayed in full size as
shown in Fig.11.

Fig-11: displaying full size panoramic image

The encryption time for the suggested method is related to
the panoramic image size as shown in table 1 for some
experimental panoramic images.

Table- 1: List of tested panoramic image sizes with their
computed encoding time

Image size (MB) Time of encoding (s)
3.17 2.45
3.78 311
432 4.29
4.76 4.89
5.61 4.92
6.43 4.95

The computed decoding time for the same images size is
mostly spends the same period of time.
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