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Abstract

This study developed a simple wire phantom and an algorithm to automatically measure the
modulation transfer function ( MTF ) in computed tomography ( CT ) and implemented it to evaluate
the effect of focal spot size and reconstruction filter type. The phantom consisted of a resin cylinder
filled with water, with a tin wire of diameter 0.1 mm positioned along the center of the cylinder. The
automated MTF algorithm used an axial image of the phantom and comprised several steps. The
center position of a region of interest (ROI) was automatically determined at the center of the wire
image . The pixels were then summed along the y-direction to obtain the profile of the pixel values at
a point along the x-direction. Following this, both edges of the profile were made equal to zero. The
profile curve was then normalized so that the total of all the data was equal to unity. The normalized
profile curve is the line spread function (LSF), and the MTF curve was obtained by taking its Fourier
transform. Our system ( phantom and algorithm) is able to differentiate the MTFs of CT images from
different focal sizes and reconstruction filter types. © 2019 Choirul Anam et al., published by Sciendo
2019.
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Abstract

Today, to establish a diagnosis, the patient must undergo a biopsy followed by histopathological diagnosis, which
causes unnecessary cost, patient trauma, and time delay to obtain a diagnosis. However, the metastases can be
discovered by diffuse reflectance spectroscopy, which is a simple method that investigates the light distribution within
tissue. The theme of this paper is the use of diffuse reflectance spectroscopy (DRS) to determine the optical spectrum of
hamster specimen’s tissue and to differentiate biological changes due to laser irradiation (scattering, and cell changes)
under the skin. DRS measurements were made on healthy and malignant tissue to diagnose the stages of cancer
formation using a fiber-optic probe. The results show that malignant tissue is characterized by a significant decrease in

diffuse reflectance spectrum compared to normal tissue.

Key words: optical; spectrum; diffuse reflectance spectroscopy; healthy; malignant tissue.

Introduction

Knowledge of the degree to which tissue scatters light is
important for understanding the physical processes manifested
by the interaction of light and tissue [1]. When illuminating
tissue with light, the light will travel along certain paths in the
tissue depending on the optical properties [2]. The absorption
coefficient determines how far the light propagates in a
medium before absorption. The refractive index and the
reduced scattering coefficient determine how far the light
propagates in the medium before scattering [3]. The absorption
is due to different chromophores in the tissue. The
chromophores absorb a different amount of light for different
wavelength [4]. The scattering is caused by variations in the
refractive index within the tissue and is wavelength dependent,
which results in a different amount of scattering for different
wavelengths [5]. The photons that are scattered and exits the
tissue can then be collected by another optical fiber, resulting
in a wavelength-dependent reflectance spectrum. The
chromophores differ from healthy tissue, tumors and treatment
tissues, which results in different reflectance spectra [6].
Various types of optical spectroscopy have been investigated
as methods for assessment of tissue pathology [7]. All of these
methods have one basic principle in common: the optical
spectrum of tissue contains information about the biochemical

composition and/or the structure of the tissue, and that
information conveys diagnostic information [8].

Optical spectroscopy can also be employed in the
management of disease treatment. The diagnostic spectroscopy
can be used to monitor response to treatment as well [9].

The benefits of this technique is to develop a diagnostic tool
in real-time during surgery and could facilitate the
determination of biological changes relevant spectroscopic
optical diagnostic techniques for treatment tissue, which would
be reduced the number of unnecessary biopsies, the suffering
of the patients, and introduce a practical way for surgeons, low
cost and ease of implementation, generally mediated with small
portable instruments, not requiring any specialized facilities,
and eventually not requiring expert interpretation.

Materials and Methods

Experimental setup for the diffuse reflectance measurements
consisted of a pulsed Xenon-arc lamp (HL-2000-Ocean optics)
as a broadband light source [10], a spectrometer (USB4000 FL-
Ocean optics) and a fiber probe for the delivery and collection
of the light to and from the sample as shown in (Figure 1). The
light transport within a tissue a probe that comprises two
multimode optical fibers (a source and a detector), which are
parallel to each other.

© 2019 Kawthar Shurrab, Nabil Kochaji, Wesam Bachir. This is an open access article licensed under the Creative Commons Attribution-NonCommercial-NoDerivs

License (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Abstract

Nowadays healthcare is a standout amongst the rapglly developing application zone in body areawoeks
(BANSs). BANs are anticipated to play a significaate in the stream of patient-health monitoring. grovide, secure
BAN access to the entire system without disturlihgconfidentiality of patients’ therapeutic dagaimajor challenge.
Security of the BAN can be improved by using a polyial curve-based steganography technique. THerpgance of
the proposed BAN is evaluated by using a Fouramsform and Wavelet transform. The results of ttep@sed BAN

are presented and compared for both the transforms.

Key words: healthcare; body area networks; confidentiabgurity; steganography; polynomial curve; transfar

Introduction

The last couple of decades have seen a relenties=nient in
various parts of the world prompting a sharp asdéenthe
number of elderly individuals. A current reportritdhe United
Nations [1] anticipated that there will be 2 billig22% of the
total populace) more seasoned individuals by 208&wise,
research shows that around 89% of aged individaas
probably going to live autonomously. However, metit
research found that around 80% of the aged indal&lolder

than 65 experiences at least one endless malady. [2-

Accordingly, giving a nice personal satisfactionr faged
individuals has turned into a genuine social cingiée The
rapid multiplication of data and communication teclogies is
empowering creative healthcare arrangement anccekevthat
show guarantee in addressing the aforementiondttobas.
Body Area Network (BAN) permits the integrationastute,
small-sized low-power sensor hubs in, on or nedrbynan

body to screen body capacities and the encompassing

condition. It can possibly reform the eventual fafehuman
services and accomplish various analysts both fribm
scholarly world and industry in a previous couple/@ars. For
the most part, BAN comprises in-body and on-bodgsee
systems. In-body sensor permits the correspondbateeen
intrusive/embedded gadgets and base station. Hoyneeon-
body sensor
obtrusive/wearable gadgets and a facilitator [6-E&ch sensor
in the BANSs is integrated with biosensors to cdliatal signs
like Electrocardiogram (ECG), Blood Pressure
Electroencephalography  (EEG), etc. The
physiological signs are forwarded to a facilitatoalled

permits the correspondence between non-

(BP),
gathered

controller which can be a compact gadget, suchmastphone,
PDA, etc. In addition, when the controller distilghes any
variations from the norm then it gives the promiatma to the
individual wearing the bio-sensors. For instanceg@anal level
of BP in an individual should not be less than guiealent to
120. If the BP of an individual goes beyond 12&, ¢ontroller
will give a delicate caution to the individual (elgeep tone) is
shown inFigure 1.

Security plays the most important role in any eyst
Individuals have a different point of view with pest to
security and consequently, it is projected in wasio
perspectives. In general, communication in sensated
network applications (like BAN) in medicinal sergg are
usually wireless in nature. This may result in iént security
issues to these frameworks. In this part, we pprthe key
security prerequisites in healthcare system utijZBAN.
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